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Cntjrwl al I ho I (Mt ORko nf New York N Y oa Hecond (Ion 
matter Trntie Mark H4.vl»t«rrd in iho linttod Hlatea I'aianl 
Onice (xifiyrlKht 1981 hr Srlantlfle American Publlahins Cn 
(Inat llritnln rlyhtH r«wi r\ 4| llluHtraied ortlclea mukt not bo 
refiriMhioMl altlRKit t>emilBhiiiti 

The LimitationH of Aerial Bombing 

N AVAJj ofiktrri |M>lut out tbut lUort* liavt* 

npiH iiriiitf lu thf prtHH with lutnuHliiK fre- 
qii( iK> LrrunetiUH HlaU mi uIh rtHiHH.ttnK tlm 
ntHi Ilf luUtU*HhipH nH oompaml nlfJi atnruft It 1 h 
hIni* ilutmtNl Hint nvrlnl UtmbH nrv moro di^alrutUTe 
thnu gun pruJoillloN iHHiium Hiuh boiubH c*oiitalii a 
Inrgtr [loni iitngo of ikplnblTO than armor pti rt lug 
MhtllN uf Ibi Huute KiM* The NtatimejitH uiuhI rri>- 
(piintly mudi wltb roHtxHt to i‘OHtN an* that 1,<NM) alr- 
phiiii M can Ih eonHtrm tt>fl for thi eiwt of one prtHiiit 
iliM hiittleHhlp, tbut inch pluue inn (itrr> a iHinih of 
NUflhUiit i>oviir to Bilik a batthwhlp uiiil tliiit thi air 
plHue riHpilreH a ikphouiiiI of onl> Luo or tliriH men, 
uhertMiM the ImttliHbip riMiulnn 8(M> or inon* 
lu the flTHt pliifv ])n milt liny i^mt of hiittli^hlpH due 
to lowir prh'iH Ih Iihn thiiu but granting 

tbe eoHt to Im MiiiL Klim him! tliiit hik It a bnltl(*Mhlp <‘ouUl 
Ih* iiwhL for Ihe llrHt lliK for a ih rltnl of Ifi yearn aud 
th< Keeoud Hue f<ir l« ii MiirH, ut iiii nnuiial up ki^ep 
l*ONt of $1 OtNXNN) the eoKt of tin liHlttiKhtp for 
jtarH uiiiild Im $7<MNHMNN>, or $J,MN),0I1U jiarly 
Clraiited thal t,<NKi plaiuH laii U built for y4ri(tKNMNMl— 
uhUh, on amiuat of tbe diiirHltkHl reifuireil by 

eomphte iiiiMil air forei* mniiK liar<U> imihkIIiIi liiaa 
miiih an pliuiim of the liirM r t>iM iimt iHiuHldirubly 
more than inih, lin hiding Ihiir i*i|uipm« lit—It 

Kboiitd l»e borne hi ndnd thut the life of a piano hi Hi*rv 
lee Ih a])pro\ltiifit( 1} two >iarH Uoikt the intlre cost 
of the iiluiu>B mtiHt Ih abiilii HiHUt imli two 

jieiirH, or \ZVa thiuH during the life nf a battleMlilpf 
and innKtniiih uh not U*hh than HO \Kr et*iit on the 
an rugi of tin flrHt eiwt of a plniii Ih riHpilriHl to 
kiH'ti It ill 1*0101111881011 for two ><iirN tin total eont of 
IJKNI plnnoH for ^Ti ytarM would Ih* or $«H3r 

7*lH,hOO inr ><*Hr, u Hiini NUltlihiit to k«H*p In eoiiiinlHHlon 
1J battUHlilpH of IIh! pn*Heut-(]a> tjiH 

Fiirthi niion, lu Uk. matter nf xwrHOtiml, Naval olH 
eerR do not agrin with the prliihnl HtalemeiitM A tmtllO' 
Hhlp HUth UH eoiiti mplaUHl would have a inw of 1,500 
otIleirH and men hiHtead of HhO, while In the cane of 
alridnuoH for ovir^ man lu the air there l» required 
Bppruxlmati ly 20 on the gr4iund i)n thin ImihIh, 12 
batUeshipH would reiiulre 18,000 ottUirn and men and 
LJXIO nlrplHiieM, on the ImhIm of one man In the plane 
and 20 on the ground, would reiiulre 21,tl00 porHoiiml 
To Ih* |H*rfe(tly fair in thi luatter. It iiiu\ In* mumldi retl 
that the |H*nH)iinel of the two would aliout inneel 
each other hi eimt, IniiHUim h aa highly Kkllled niet-baules 
are rtMjulriHl on battleRhl|w and nlreraft alike In the 
cam* of lunding AiIUh and hnngarH for 1 000 aircraft 
wo may alao coiiKhkr that the expetiHe Ih laneeled by 
doekH and iia\y ynnla required for the repair of Imtile 
w.lpH That brlngH the cHhi down to a coiuiwrlHon of 
material coat, and an above atated, 10tN) aln raft 
Btreti hcil n\ t r a |h rlml of 1*5 year*, which !« the ex 
treme lift of a lmtLk*shlp, would equal the cost of 12 
amh Iwttlesbtiia 

Ueganllug tbe atatemout that aircraft could each 
carry a tiouib aultlclonUy large to deatroy a Iwttleahlp, 
U Is not believed that at tbe present day tills can be 
done IhimbH have nut been developed to auch an extent 
that Ihiy are armor piercing, and after landing on the 
dcHk of a ship tholr distnictlvciicsa would bo local 
Thu ixiwrlments on the U S K *TiidUna" with a large 
Nimb full'd with TNT whhb was exiiliNlod on her 
dock caiiHlng considerable damage to her old atyte 
uppi'r works han been iiKcd bh an llluatrallnn of what 
Umiba I an do, and atatemontH have Ixm*!! made that If 
the Nimb were d(»stTOctlvo when laid on flic deck, It 
would Ih* much more ao If dropped from an airplane. 


This Is ctTonooua Tbe destructlTODeM of TNT^ on- 
cuuflued, has a certain potentiality which Is not In- 
crinKod by the min. dn*ip{iing of the TNT fmm a 
lielght ft ii neresAonf for the proJertUe to pierce the 
armor of tho tthip and explode inuldi of her huU This 
< nuuut bu done by thin walled aerial bomba subject 
only to the Impulse of gravity There must be acceler¬ 
ation be>ond tlie force of gravity to canoe tbe shell to 
pierce armor and the ahell must be of tbe armor 
pienlng varlttv, consequently, the weight of the shell 
wall redui'os the amount of T,N T which it may cun 
tain, reducing the deatmetlveness of the bomb 
It is lielleveil that the actnal facts ahoold be given 
the publli Krruneous comparisons which only bring 
out one aide (if the argumhnt do not help the c'ause of 
aeronautic's but do more barm than good 

The lAinpert Rill 

T IIK United States Congress passes, each yeti, 
appropriation bills deelgneil to give the various 
bramhcHof tbe Ooveninn nt fuiids for tbe years 
oiMtratloiis. In part these appropriations are a matter 
of ncgotlntlon Ikiwccu the Uurcau in question and the 
(^lmn 1 itt(*e of the House of lt(*pr^sentatlveB Involved 
III I'lpial imrt they ha\e their ImHls lu atatutory provi¬ 
sion iiM to how many men may be employed and at 
what Halarles 

l*n*M'nt salaries In the Patent Office date back to 
1S4H, at which time the patent examiner got the salary 
of a KiHlirul DlHtrlit Judge Today the Judge geta 
lUUNNl tin* (xamiuerH have had a Hlngle Increase of 10 
IK'r cent, and a f240 war bonus, the> now got cnnald- 
I rably 1 (*kk than half Ihi. pay of the Judges with whom 
the> W4 re oiuV on an efinal footing If I'omparliion of 
qualilU atlouH Ik to be made, the requirements of the 
I'ntint onUi* an b> all meaiiH luirder to mi'll And as 
for profeMHlonal dignity, patent examination Is In 
uiauv n'H|HNtH Jiiridknl work, and ahould be iHunpen- 

Matixl IIH Hiuh 

Turning from tin qiii*8tlon of salarits, we find that 
tin l*at( 111 Oltlc« Ih aertoiialy under manned Not alone 
hiiH patent biiHincKH Ihhh in(r(*HKlng by leaps and 
iMiiindH until It Ih larger than ixr Imfore, the older 
and uion i xih rh nci'd ixamlnirH have riKlgned In large 
iiiiinlHrH to (iitir I'ommeriial employmint or private 
prndlti, and it takes two yi nrs of eoiitliiiial atten 
lion from lila su{H*rlorH to nnder a newly appointed 
ixamlinr nally comintcut 'IMh explufiiH why the 
onu*!* Is *M1,CMM> caNos in'hlnd Um mhedule. so 
that If voii rile an appltcatloii fur a imtiiit today you 
muHt wait H(»\(n iiioiithN to got the preliminary report 
t( IHiig what Ihe (xamlner thinks of It 
Thi Comiulttoi* on ruttutH(»f Iht Houm' of Uepreseut 
nil Vi'S Ik phki'd on geugraphUnl and political grounds 
H It is dcKlri'd to hu\e a Ueiiubllcan from Maryland 
and a DenuHrat from KauHHM on thU committee on 
they go regardless uf quail flint Ions to deal with patent 
huKliicHH. When a new Coiign hh convenea, the beat part 
of the new committee's time for months la spent In 
(Hhicatlng ItM new memlierH—aud sometimes Its old 
imuilHTH—aH to what and why Is a patent The hi'ar- 
liigH of thlH committee always bring forward some ab- 
aunl qiu*HlioiiH from Ita niemlH*ns showing fundamental 
mlaunderatnudlug of tbe entire iiatent aystem 

We shall not argue these matters here, wo have 
nothing to add to what we have said In the past We 
Hhali only state that the l^amiiert BUI, which had a 
deal of attention from the Patents Committee of the 
old Omigreas, la up again In the new one It provldea 
pro|ier salaries and an adequate staff for the Patent 
Oflk-e iJiHt time It was talked to death as mneb by 
Its friends as by its enemies There is no reason In 
tbe world why it should fail this time, and. In fact, It 
has excellent proH|M*cta nf iwMslng When we find that 
the total iMiyroU of tbe Patent Office, In the event of 
Its uuamendeil passage, will be but 91,951340, It U 
clear that at leant the wild cry of “wonoroy' cannot 
tH* ralaed against It In Justtce to tbe Inventors and 
the manufacturers of America as woU as to the Patent 
Office staff, it should be passed 

RclatiTity in 1889 

T HK ancients had a pretty myth about Minerva, 
tbe goddess of wisdom, whom they stated to 
have sprung, full-grown and full panoplied, from 
the head of Jove There is more in this Iwnd than 


aniean on the anifaco IMrine wladom, perfect and 
boundless, if we conoeive it ever to have had beginning 
at all, must thus bare come Into full being We today 
should prefer to think of It as without beginning, aa 
having always been, but that may be let pass. Tbe 
ancient philoscqibers, at the period when they were still 
engaged In the perscmlflcation ol their ideas, bad with¬ 
out exception failed to grasp tbe concept <d Infinite 
reaches of time—(hey still frit obliged to aooouqt for 
the lieginnlng and the ending of things. 

Human wisdom, unlike Minerva, nev^ ^>rings full- 
grown Into lH*lng, but arrives at a given point, if we 
may mix our metaphors, only by a long and arduous 
process of tolling up tbe slopes. In tbe myth of 
Minerva the Greeks had In mind this essential dlstlDCt- 
Uon tietwci*n tbe wlwlom of tbe gods and that of the 
finite human mind No single item of human knowl¬ 
edge, no single human doctrine, ever was formulated 
out of nothing In a single mind Bvery such item 
is the result of slow growth and accretion, and In Its 
Anal form contains tbe contributlnn of many minds. 
Ultimate formulation Is often the work of a single in 
tollcct, but thin Intellect draws its material from tbe 
entire past history of the raitf The historian of hu¬ 
man thought finds It an absorbing business to pprsue 
some great Idea back through its ultimate sources. 
Aud always when we conduct this seardi w^ are 
amaied by tbe degree to which the work of the man 
who Is recognlxed as the originator consists merely In 
restating in better form, and In a single {dace, things 
width have been said lN*fore in fragmentary fashhm 

The apostles of Klnsteln, for tustanco, have reallied 
well that In many rewpeits tills relativity of which we 
are all talking Is but another lusLauce of old wine In 
new bottles The very phrase *‘clABslcal relativity * 
with which so many of them Introduco their subject 
Indicates that Its fundamentals are by no means new 
it is the iiiteniretation of tbe theory and its unique 
mathematlial furmulntlou that are Klnsteln s Never¬ 
theless we are Inclined to regard as novel some of its 
more startling philosophical aspects Some uf Uiem 
Indeed are novel, the General Tbcor> we believe Is so, 
and even In tbe Sitednl Theory, tbe assumption that 
llgitt displays the name velocity to all observers how¬ 
ever conditioned I'ould not have been thinkable until 
twrntleth-cciiturj physics had given n backgronnd of 
experiment and theory leading to tbe suggestion lint 
ihe very charges of plagiarism brought against Klnsteln, 
while absurd in principle, Indicate that be has been 
Imlhllng with old material to a greater extent than 
may ha\e been realised This, we rritorate, is the 
\ery nature of things.' We must admire those who 
have Hupplled the material, who have anticipated parts 
of the structure whkb Klnsteln has reared We mnst 
not on this ground condemn Klnsteln. 

Kuch anticipations are as interesting to the philoso¬ 
pher as they are Important to tbe historian of science 
It Is wltb mingled emotions of the philosopher and the 
historian that we reprint. In the BrixnTinc AMnicAw 
Month IT for July, an article which originally appeared 
In the fkiRNTiric AiimcAN Si'ppfJcuBNT of May 11, 
1889 It ts signed by a name whhh today Is familiar 
to us all, but whlih thirty two years ago must have 
been a new one to most of those who saw It In our 
oolnmna—Hudson Maxim 

When we go back to this article, bearing with na 
the knowledge and the general sdentlflc baidcground of 
today, our reactions are curiously mixed Mr Maxim 
used the expreRslon "ultimate atom " Ultimate partide 
would have been more In keeping with modem usage. 
The twentieth-centnry mathematician who usHgkmes 
things to be true because ho can find nothing simpler In 
terms of which to prove them, and who drilberatsly 
chooses the things which It pleases him to assume, will 
quarrel with Hr Maxim's statement of axioms on the 
ground of natural truth and obvioosnesa. But be can¬ 
not deny the axloma themselves, nor, having granted 
these, can be quarrel with the condnalmiB. 

In many of Its fundamentals every reader wlU recoff- 
nlae that we have here an effort to state, ao far as the 
mental borison of 1880 would encompass It, tbs philo¬ 
sophical outline of Blnatcln's Special Theory It Is 
on this account, as well as because Mr Maxim wUbes it 
put before the present generation In Mack and white 
aa a preliminary to something further Which he bM 
to say, that we reiwlnt it in tbe Montblt for July, 
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Naval and Mmiiant Marine 

U wiBf of SUpt at 8 c ae Sovoral Interesting prob¬ 
lems were dUcuMBetl at the last meetinf of the lUaml 
iiatlilf Bngitieerltia Sodctx Ainona the spedai prob> 
lema dlactissed was that of llabtluK the rhartbouse and 
vompasadlalB. Ooueealed lightlna In recommended, an 
approved meUiod b^ing the lighting of charts monuted 
between sheets of glass bj dlffased light transmitted 
from bc4ow Auroe members favored the nso of lights 
on deck if the sources of Ugbt could be screened. 

One-third of American Crews Native. — A recent 
report of*tbe IXfpartment of Oomroerce, giving a list 
of the nstionsllties of the crews of Amorloau merchant 
Teasels, dlsdoscs the gratifying fact that nearly one- 
third of the crews of American ships are native-born 
Thus, out of 2n,204 olHceni, 10,808 are nstive-bom, and 
0,065 are naturalised dttsens Of 155,024 men, 60,060 
are i^Uve-born and 10,808 are naturalised citisens. Of 
foreigners, the British account for 518 offleers and 
21,201 men, the Norwegians for 283 officers and 5f088 
men, and 43 officers and 16,528 men are Spanish. 

The Triala of the **Tena«sseo.’*—The battleship 

“Tennessee;** our latest electrically-driven dreadnsught, 
has recently passed successfully through her flnsl trials 
off Rockland Hbe bettered the Westlngbousc Cum- 
pany s guarantees of steam csmsamptlou by alwut seven 
tier cent Tlie maximum speed was 21.3N knots, and 
she. was brought to rest from top speed In less than 
minutes. The huIvo tests, In which twelve 14 inch 
guns wore fired at once, causo<l no Injury to her elec¬ 
trical equipment Uulng astern she developed IS knots, 
and her turning radius, wiUi all pro]>cl1er8 operating 
and rudder hard over, was about 700 yards 

Raidd Work on City Piers.—It is announced that the 
first of the twelve piers which are being built at Staten 
I aland will bo ready for occupancy on August 0th 
Murray Unlbcrt, Commissioner of Ilocks and Ferries, 
is to be eoiigrutnlatc*d upon the rapidity of the work 
Alt of the piers will l>e ready by Uie end of the year 
Seeing that the first pile was driven on May 5, 1020, 
this speeding up is in strong contrast to the dliatori 
ness which almost Invariably distinguishes city con- 
Htnictlon The piers aro over 1,000 feet In length, ton 
nf them have single-story and the other two doublcHleik 
pier shells, and they hs%e the advantage that there Is 
a hay between the piers 300 feet in width 

Rcsalts of Naval Bombing Tests.—Without wishing 
to detract from the work of the ua\ul almuu In sink 
lug a Ctonnun U Isiat early in the first bombing test, It 
is our duty to warn the public against drawing exugger 
ated coucluslouH. The U boat was stationary It had 
no anti aircraft guns, and It was therefore a itasriiTe 
object of uttaiJc The result proves that a 183 pound 
iMimb falling on the deik of an unoccupied and unde- 
fended T7 Itoat will sink It It does not prove that 
an airplane can sink a bn^tleshlp, merely it fdiows 
that a bomb of this slse will work some destrurUim on 
the uiiper decks What a 600- or 1,000-pound iHimb will 
do on a battleship will lie proved In the tests later 
this month against the **Ostfrtesland “ 

Strategical Valite of Cape Cod Canal^lt has been 
recommondod to Congress by Hciretary of War Weeks 
that the Covemment lairchane the Gape Cod Oanal ter 
111,500,000 This is five million dollars less than was 
allowed by n Federal Court during condemnation pro¬ 
ceedings Instituted by the Ouverument While the 
canal has great commercial value ns providing a 
shorter and more sheltered route from Long Island 
MUmnd to Boston, it also la of oonslderable strategic 
value as forming part of an Inside sheltered route from 
Boston by way of the Bound, the Harttan Canal and 
other Inland watcra to the Chosapoake. In tho event 
of war this system of waterways wonld enable destroy¬ 
ers and otlier vesMels of moderate draft to lie trans¬ 
ferred without risk of attack 

American Maritime Polldea.—In his address before 
the Eighth National Foreign Trade Convention, Mr 
James A. Farrell made the foUowlug poluts One, no 
sale at present of Qovemment vessehi to private own¬ 
ers , two, onr steamships are well constructed and com 
pare with the best abroad, three, the average cost 
approzlmatee that of foreign ships, four, even with 
temporary Improvements in freights It will tukc throe 
years to absorb the world's idle tonnage, five, Inter¬ 
national agreement to stabilise rates and lay up ton 
nage might be useful, siz, American traders and trav¬ 
elers should use American ships, seven, we Should 
abandon tite attempt to build up trade routes from 
every United States port and serro only ports where 
'cargo la available, eiicht, nme-efaarter Bhlpping Board 
vessels with option of puitbase, nine, operating costs 
must be reduced to eqnallty with foreign eosts, ten, 
ehtpplai lavra which liMKiea a disadvantage estinatad 
at five per oent on investment kboold be repeslod 
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Sdence 

News from Graham Island.^It seems only yester¬ 
day that we (hronlc4ed the sailing of the Cope Kxpedi 
tlon, but now we have received word that a landing 
baa been made at ciruham Island. Rich seal and 
penguin colunliw have been found 

Nnioancs Roete Prove Valuable —The scrub pal¬ 
metto root, fur years regarded as probably the most 
worthless pniduct of the soil of the Gulf Ststes and a 
aouree of heavy expense when laud is liolng cleared 
for planting, Is worth something after all rAtiindre 
experiments with a vU^ to ntlHxlng the filter of the mot 
for the manufai-ture of brushes have been aucoessful 

Raatleoa Plyaumth Rock.—For the second time in 
four months, IMymouth Rock baa been moved On 
December 21, after the eaniipy over the rock was tom 
down the boulder was moved about fifty feet Three 
goarda have watched over It night and day since To 
do away wltb these guards tho rock was again moved 
and placed in a brick building The wlmlows have 
been barred and the door securely lockeil Of course 
the end of the perambulations Is not yet 

University Pepulatiofi. — At Columbia 700 student 
apiilliants were turned nw«y last year and the ex¬ 
perience of all <‘qllege8 and iiiilverHltlcMi sctuis to Im thi 
same TiKlinlcal eduentlou imrtkularly has liKnaseil 
by leaps and iMmnds, for while In the perlixl from 1KPU 
to 1018 the general IncreaM* in unlverHlty enrollunnl 
wan 139 per cent the englm*erlng si hiMils had Jm n asid 
eight Hmcn ns much. The great dlfileultv la in HtH-nr- 
lug compotont Instruction and iiiough of it 

Aviator Explores the Grand Canyon.— An army 
filer Lkut Pearson has exploreil tho Orniid ('anyon 
with H view to studvlug tin tilr cnrniits 111 k exi>orI 
Hi(-es are Ink resting He sa\H *lii Hpite of tin fiiit 
that the up]ier part of tbi (■riiiid Canyon In ililrtciii 
nillca from rlm to rim and the lower gorgi in eight 
miles wide, I felt irum|ied fur rrKim when I uhn de- 
aoeudlng Into the chasm 1 seemed every luounut to 
lie Hying right slap into some tllff* 

Radio Congreas.^—'The Radio Congress openeti its 
sessions In Paris June 21 Tlie purpose of the tonfir 
ence Is to harmoiilae the radio rules of th( uorld and 
formulate plana f<tr hrlngitig wIreU-ss Into more gencrnl 
use through the «iieoiiragenieiit of prhak mtirprlse 
under Goverumuit control Tlio Ainerluui <io\immcnt 
has sent a dcli*gation of ten of Its bist uiilluiry and 
civil cxiHrts, InadcHi by Mujtir Giii CksifM G Squhr, 
(*hkf of the Signal Servlei of tb< I iiltisl statis Army 
Others In Uie party Include Priifc*HHors A F Kcnnclly 
of Harvard, .T If Iiellliiger of ih« Him an 4»f Stan 
danls of the Department tif romnierce, Major J A 
Manhourgno, for the tuiltcHl states Army, Admiral Ma 
gruder and Captain G R kvans, representing tin 
American Navy, and Dr Louis Coin n 

The Book of Tapa.—The Interesting museum of the 
University of Pennsylvania is always adding something 
unique They hav» Just secured oui of the f*»w et>pleH 
of what is known as '*Ttic lUmk of Tupa ' In 1787 
there was published in London an interesting and cu 
riuns book styhHl n “Catalogue* and llUistrateil with 
samples cut fnim siwcimens of the tapa or burk rl<»th 
collected by Captain Cook and his eomiisiiions during 
the great explorer a three vo\ ages. Tho numtier of 
apeeimens of cloth varies In each known c-opy this one 
has forty three siieclmeiiB or four more than in the 
printed list In the book The work Is ilcdlcated to an 
unknown person, probably Worren Hastings, whose 
impeachment was iiending when the dedleutlnn was 
written The AiMsrnm Journal t-ontains a number of 
colortHi plates from this very Interesting Issik 

Mme. Curie Retuma.—Filled with honors and weari¬ 
ness Mmc Curie sailed on Juno Alth on tbs '*oiymplc'' 
Down in that holy of holies—the speelc room—was 
carried her precious gram of radium Special preesii 
ttons had to be taken on accviunt of the ship's Instni 
meats, fur the compasses must not be disturbed In Uwlr 
functions. Tho Bureau of Atandunls carried out the 
shipping Instructions. A beautiful mahogany case 
lined with lead and ste^ was i>rovlded AUlmugh the 
box Is not large, it weighs, with these linings, 1R0 
pounds. Directly in the center of the box aro several 
small compartments, formed of lead and surrounded by 
steel, each one of the right sise to admit a small glasa 
tube containing a portion of the radium salts—the 
form in which the metal is handled ter shipment The 
lid of the mahogany box is Inlaid with a gold plate, 
handsomely marked with the following inscription 
“P re se nte d by the President of the United States on be¬ 
half of the women of America to Madame Marie Sklo- 
dowika Onrie In recognition of her transcendent serv¬ 
ice to selenm and humanity in the discovery of radium 
The White House, May 20,1821 '* 


Automobile 

Farm Tractors Reduce Market for Large Engines.— 

With the ImnufH iu tlm use of farm truitura the mar 
k(*t for large Htationar^ farm engines—engines of 10 
15 iiud 2(1 horseiHiwtr—has declined iimterially Fur 
merly Hllo-flllliig fur Instunce, rtHiiiiri^l nil eiigluo of this 
Hlxe, but now tin Inn tor engine usually serves tbe 
piiriMiHi Tlic mark* t for suiull farm engines on tbi* 
uthtr band, Is not nppredably nffeekN] as the farmer 
innnot afford to run tbe tractor half a mile or more 
i\ery time In uiiiiU to do some i-orn sliotllug or run 
the lighting plant 

The Closed Garage Duor has brought more than one 
motorlHt to tlie rnggtNl <dg( of pnifuiilty whin return 
ing borne on a Htorni} nl^ht InriouH mc^tiK hare lieen 
offt re<l to oimblo him to «ih ii It %\lthoiit leiicliig IiIk «.ar 
but moHt of tlient hnri Im4 m homt miide iifTnirs of doiilit 
fui utility A de^ ie* is mm ofTi red whUli c-oiiHlstM ot 
H plnte Jxih 4 rtod In tin drlTCMn> In front of lb« 
couiiiMtHd with a nlinfu in nihIi stvle tliat tbe pnHsngo 
of one wlHNl of ib( ciir over tbe pbilc uiitoiuutludly 
and InirofHliati Iv opeun llie diH>r Imidintsll), in the 
HiiNi iii-i of 11 rtir fo run locr tbiM plute tin derbf luts 
HN a trifk Imk ^^hidi would puzxU u smiik tlilif vtry 
badb 

\alve-Steel Heat Treatment -—The proper heat- 
truilniint for tin \al\cH of lutt riinl combtiNtlou ciigiiies 
is gi\tn In nil FnibllNli Iiouhi organ hh folloWN Hi/j i>er- 
iM at nickel hUhI Hlionld lie noriiian/A^l at KM>—NTMI de- 
l,recN (Iiitigriuie No further triiitment Ih ntH-esNary 
J'l Iier cent iibkdKtiNl Hlioiild 1 k^ normiilisucHl at N8U— 
WS) dihrecN ^'ciiti^radi No fiirllnr truiliueiit Ih neces¬ 
sary 1 I -lH-iH-r'C<*nl liiiigsti n Hbould In* hiuted 

to fiV) (bgnis c<iitlgriifli and utNibNl in sllU air, then 
reln^atiHl to HIM) di m nllgrtnlo and <*<Mib»d in Hllll 
air Ih fitn iiiadiiiiliik lti>orc<-nf (bronifnm xalven 
Nlioiild l»e hiatid to IMM) dtgri'CM etnllgrnde uiid naded 
ill <iil tlnn rdnaliHl to TINI dc),nMH cviitlgrndr niid 
ciHibri In Htill air Ih fore (HHilinj^, iu oil 

Paris Tries Six-Wheel Bun.—E xperimentare now 
Ik ink carrlHl out In I'nris uith n six uIichI Hltihlf dink 
omnlloiK Htiirlng tUroiigU tin front iiiid tlie rttir )mlr 
of ubiH Ih, and drlxlni, through (In etaifi r pair *tln »d 
xaniage of tin inxx t>|K Ih that an kurtawKl xxheel ImHe 
and niUlitlouul larr^iug tupadtx urx' olitaliuHl Hilh the 
Niiini tnniing radius as fur tin* normal Ixxo iixh ma 
dilin IIh ( \|k riincntiil biiws are lieliig run on the 
AladiIdiie IlaHtllle roiiti uhlih c-onqirlHcm the most 
<nmdotl hoiilMiirdH 4»r the 4itx No 4hnnt.cH hnxe Ihko 
uiadi 111 thoinkim, xxhbli is n foiir-< >lind( r tyiM pIuchhI 
DinUr tin ilrixirH fiHt the llxc nxk Ih nlH4> iiradUully 
the saini, ninl tin thiril flzle is a diiplif-ak of tin front 
axil siiHpitiNioii is 1i\ means of three imlrH t>f sxmi 
t IliplU Hprlngs 

Striking Plate fur Doors.—An adjustable stnkJng 
plate diskmd to rt*|iln<e tho ohi non ailjuslabk plate 
4ir 4Hkh on nutounddh diMirs is mm maimfm turv*d Ihe 
idd Ht^li cateh is iiiiide with one or tnn non adjuntalile 
sU|>N and muKt be fitteil xiry iiirufnllv to tin Jamb nf 
the d4Kir, so that vxhtii tin dtHir is chwiKl It is held 
firmly ngnliist the rahlMr LauiiarM Aro H<ar of the 
riildier bnntiM rs, Imk tndt or takh yicriiiitH the door to 
vibrate or rattU ihe Frauxtu uitJuKtnldc striking 
plate can lie fltkMl after it Ik in p4wltion on the Jamb 
Any wear whiih haH a k nd4^icy to luoMii the dxxir and 
cause it Co rultU cuii U eomptiiHated fur by meant 
of an ac(*(^lb]4* mljusllng screw By tuniliig the screw 
to the hft the setond moxable Nirp of the Htrlklng plate 
Ih niovcHl in TIiIh adjustmint again brings the door 
\xbiu dosed Inki intimate, eontuct uUh the bumper 

Improved Adjustable Yoke End^Wiih the ordinary 

>okcd r«Hl imlM um-ii in hrake eonnvtthmn it Ih nut as 
cnHy a matitr to innki nu adjustment of the brakes 
HM may iHs*ni to Ik Ihi <asi Firat the cotter pin has 
to he rximivcnl fnan the idu of the yokci cimI then^ffce 
)oke pin ttscdf iniiHt Ik nmoxod, the yoke end ratatod 
one or more half luriiH on the end uf the rod, the yoke 
pin replaced and tlvc cotk r pin relnHcrtcd W IHt n view 
to fndlltatliig this ofM ration au Ingimlous >okc end 
has beta bnmght out Aa IntormiHlIntc piece' lie- 
lueen the joke end prtiiKr and the rod la provided with 
ears or finger piece s mi that It can l»e rencllly turned 
ulthout the list* of tcMilH TIiIn Inlcnnediate plc*ce Is 
In the form of a threaded collar whtc h tnnis with 
eomi»aratlve frecHlum In tho hub of the yoko proper, but 
the tendency of vihrnlloii to work It out of adjustment 
Ifl prevented by providing one head with a V shaped 
projection which engages with a 04>r respond Ing notch 
In Uie hub of the yoke under the pressure of a colled 
spring I'hls adjustable joke end takes the place of 
tbe adjustable yoke and ttirnhnckle It Is claimed to 
be easier to assemble to adjust either by hand or 
wrench and to be leas expentlvc than a separate yohe 
end and turubnckle 
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Is It To Be Bomb or Battleship? 

Elaborate Series of Tests to Determine the Effecdveaess of Aiicmft Against Waidiips 


N A\ AL history Kbo^\ s 
tliHt whenever a utiiel 
and HtarUltiff v^eaiHin of at 
tnck 1 h develoiMHl, It ia 
pretty sure to bo credllitl 
Hith doBtruftlve powor far 
lieyoinl ItH rniutdty 8o It 
wuH with ttiH tor]ie«lo, tlie 
toriiedo lioat, tho d«8tno<‘f( 
the ' dynamltt ' Kim and tlie 
flulimartm TiHliiy In the 
ran of tliia luvKt'Mtlon of 
<heaii, qulik klM nllHf tiroud 
of iwHt H( (‘ompllsbment ond 
iMiostful of its futnre e«in 
qiientfi, is the iKimb-dropplnff 
airidaiie 

1 he Heonh for a oIm np 
Bubatitiitc for the major 
weapoiiM f»f war Is poralnt 
eid, and it la iiorfectly not 
ural that the HnialieHt early 
BiK'eejtaeB of each should be 
maKulflod in the public 
mind, and that prediction 
ahould run riot aa to their 
future iMtr forma lice—for is 
not the wish orer father tu 
the thoughtT 

This la all quite under 
atandaMe In the la) man. 
but that the tochnlcally- 
liiHtructuii oflleers should 
mouut, as thiy mi oftiu do, 
Into the doubtful atiuoMphere 
of prophecy, la sometliluff to 
ftlTo us pauae Auytiiiu who 
has read the dlntrlliea of 
the latH lAird I* Ishor and 
of Hir Percy t^cott uKuiust 
the battleship BupplementiMl 
aa it has recently been, by 
the testimony of our uuu 
Qeuorai Mi tchel I a ml Ad 
mlral f iillou, must hare 
woudered wliat had iieiutiie 
of that flna old acnae of pro 
pf rtion wtii< h we used to 
MIove was a distlnjniishliig 
chnractpristif of (he mm 
who iMsaed tbrougli our 
naval and military colleK*^ 
However, tile Armj and 
Navy are now at the Job of 
mdttitiK the «]iieMM(»ii uh to 
wliether tlie capital ship of 
tho future will Ik« one tlial 
tlonts u|Mm tho niitor tir one 
that snllH throuKli tho air 
We have been told that the 
battleship is diMimotl, and 
that the aircraft has done 
It The Navy Is not dls- 
turbet! beliiK perfectly sat 
Isflod, not only that ttie Imt 
Ui^shlp has not been ren 
derod ol»sol< to l»y the air 
plane hut that the Mk ship 
that floats tusni Uic sea and 
carries the hlK Kun was 
n»«er moro alive and more 
efflcleut than tmlny and 
never K«ve mnh promise of 
holding for many years to 
come, its cummaudtnK l>oat 
Uon The tests which are 
now under way will come 
pretty near to aetUliig this 
muib disputed question 
Tho first of the testa was 
the slnklDK of one of the 
capturetl German subraa 
rinea. In this, as In the 
other ox|)erlments, the 
Army and Navy fllera co¬ 
operated 

The next step in the oper¬ 
ations will be the acarehlnf 
by aircraft for the “Iowa” 
in a definite area extending 



Es-Gcrman destroyer wbkh formed the object of bomb attack by Army aad Navy ariators* 
TUa ia oae of the Mmiidered German ahipe 



Battlcahip “Iowa", operated by radio control from tbe “Ohio" aereral mllee dlatant, to be attacked 

with dummy bomba 





Ex-German cmlaer “Frankfort" will flnt be bombed by aircraft. If not deetioycd abo will be auik 

by Ug-gnn fire 



from the entrance to Dela¬ 
ware BdV to Cape Hatteraa, 
and with a radios of one 
hundred mllee off shore; 
Bbo will be operated under 
radio control /rom the 
'‘Ohio/* eeveral mllee dim 
tant, and after the aircraft 
locste her she will be 
bombed by dummy borabe, in 
order to detormlne tbe ex¬ 
tent of the ability of air 
craft to register hit# <m a 
moving target No explo¬ 
sives are to be droinied on 
the “Iowa,” OB she is to be 
uacd later as a moving tar 
get fur the fleet's big guns 

Next win come tbe bomb¬ 
ing tests, with one of tbe 
ex-German destroyers as the 
target Thia vesaol will be 
attacked, and, if practicablp 
Himk by aircraft using JUSO- 
pound bombs The other de¬ 
stroyers will bo targets for 
the guns of our destroyers, 
as were two of the subma- 
rinos 

After that will take place 
the bombing by the Navy 
ond Army aircraft of the 
ex-German cruiser “Frank¬ 
furt" and ex-Oerman bat 
tleshlp “Ostfricsland “ All 
of the ex-Oerman ships are 
eventually to be aunk, if not 
liy bombs or gunflre, then by 
depth charges. They are be¬ 
ing destroyed In conformity 
with tbe international agree¬ 
ment by which they were 
obtained 

The tests, which will he 
coutinued on through July, 
firo for the purpose of de- 
termUilng tlie effect of gun 
fire and aerial bombing on 
tbe structure and material 
of the varlona veaaela to be 
attackeil as nell as for tac- 
*tlcal search exercises and 
testa to determiuo the occa- 
rocy of bombing 

Tents will lie made in a 
fiorles of progreasive steps 
The vessel will be examined 
hy experts after each attack 
Is completed, and the tests 
will bo condneted alowly so 
that the maximum knowl¬ 
edge of the effect of the ex¬ 
plosives may be determined 

Ad Intereating feature will 
be the test of communica 
tlons, from aircraft to shore 
Btationa, and from aircraft 
to aircraft, working agalnat 
radio Interfercnoe, In secur¬ 
ing a concontnitloa of the 
bombing fleet over the enemy 
after the sconta have picked 
up the objective 

Tbeee bombing testa, ae- 
Gording to Captain Johnson, 
Commander of the Atlantic 
neeC Air Forea, are merely 
a part of the day's work In 
the routine of the navy 
They will be of no value on 
lem they are oondneted 
along sclentifle Unee. 

Tbe Navy must know 
what effect the bombs wilt 
have and tbe number of hits 
whldi con be made by air¬ 
craft It Is unneoonMxy to 
drop 2,00fi-poDad bombs on a 
dnrtnyer to MAk her tt n 
280'poinid boodft will do tbe 
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work of dertroctioii put an completely 
Odbeequentlyp tbo air force will uae 
small bombs uo the destroyers and sub- 
mi^^ea, and will determine, after blu are 
mode, him much damage Is done and the 
lessoins to be learned from the exporl 
meut It will bo the same In tbe cnso 
of tbc *'Fraiikfurf' and ‘^Ostfrlesland ** 
First, bits will be made by bomba of mod* 
orate sUe, tbe eflTects being registered 
after each hit 

Then will follow attacks on the two 
ships, niltug largifr bombs up to tbc largest, 
of 3,000 and AO(Hl pounds, eaih time In 
specHng ibo ship to determine tbc duro 
nge done and the cflldtncy of tbe l»omlw 
tliemselves. Tbe mtre siiertaciilar Isim 
bardHKnt of the ahliis by a large number 
of 1|g>inliA would sert e no useful purpose, 
but carefully Inspected results will teach 
tbo Nary certain points uut entirely 
known rcspivtiiig the etHctmcy of bumbs 
and of the pnwnt niethoUH of armor 
protection un the ufiper decks of large 
ships 

From tbe foregtdng, then. It will be cvl 
dent tbiit the objects of these elalMjrate 
fU)erHt1onK are to ascertain 

First, the ability of aircraft to locate 
•^easelK (kperatlng In the Coastal Zone, and 
{o* concentrate on such vesstls sutnclout 
bombing airplanes to make an efreillTe 
attaclL 

Second, tbo probability of hitting, with 
Itombs from airplanes, a Teasel under way 
and (Himtde of maneuverlug, but iucaiiu 
ble of anti aircraft defense 
Thlnl, the dsniage to vessels of com 
paratlvely recent design which will re¬ 
sult from hits with bomlw of various this's 
and weights 'J'he vessels tn be attacketl 
by bombing are of tbe battleship, light 
crulsi>r, di*stro\er and submarine tjiies. 

Fourth, by these experimenu cmrrkHl 
out at sea In deep water, to demonstrate 
tbe effect of an alndaue bombardment of 
naval craft more efft'ctlvely than ninj lie 
<]one by experiments conducted with the 
vtfssdB at anchor in shallow water 

Fifth, It should be notod that the experl 
ments outlined by the Navy Department 
do not contemplate experiments In the 
use of machine guna against personn^ In 
exposed positions imr the effect of gas, 
incendiary and smoke bombs, 

I^Uy, to obtain data upon which to 
formulate tbe proiier Up tics to be use<l 
In attacking na\al vessels* by aircraft 
The first of the tesU, on June 21st, re¬ 
sulted In the sinking of the Oormnu sub¬ 
marine “V-117 ’ by a 103-xs)und bomb 
dropped from a height of 1.100 feet Six 
mlnutefi after the detonation tbe subma¬ 
rine dlaappeared 

In actual warfare an attack against a 
ship armed with anti aircraft guns would 
have to lie made at an elevation of Kveral 
thousand feet 

Armstrong Radio Patent Suatainod 

AS a result of litigation extending over 
l\ a period of years, the Armstrong 
radio * feedlMck" patmt has been held 
valid by Judge Hayer This patent cov¬ 
ers what Is probably tbo most Important 
ctreuit arraugemeut In use In modem 
radio ft made possible trans-oceanlc 
communication and has coutrllmted mueb 
to the art of radio telephone oommimlca- 
tlon 

The feedback circuit magnifies tbe sig¬ 
nals received by wireless tuatmments 
tbounanda of times so that signals pro- 
Tloosly Inaudible are now easily reads; 
ble, and It further permits of very great 
selectivity, making i>Asslble reliable com- 
monlcatlon between two stations regard¬ 
less of atmospheric condltUms and of the 
transmission of messages by other sta^ 
ttons. 

Judge Ifayer, In his opinion, saye • 
**Tlila case Is auotber ocrntrlbuttoi to 
tbe romanee which haa ao oftsa charae* 
tsclaid the Ustoiy of forward tovantloiia. 
Aa a boy of 15, Amuttroag beoame iater- 
ested In radio and erected a radio ata 



Ctoae-up view of F-5-L being refueled from the mother ship **Sliawmat'’, after 
an 1800-mile trip around the Caribbean 



Th« ptniiii fur tbe bombing of Uio * Iowa , as iibi. nutUe m hoelllc oppronrh tn tbc Amerltsin ouiut 
■o drmwti up M to •bnuUU. mm ikr u poaidble. tbo dofenalvc methuda wMcb wuuld be uned In 
Htual mir In the outtr nant W to 100 mlkt nlf shore a scoutinr Miuatlrun uf blImpH wmn 
Btatkmsd to diseovor tho ennar and signal her poeftton to the shore sUUons. Li>on noUdcatlon 
of her podtlon and ooarssu the aircraft ooneentrmted for a susUined attack. Dummy bombs wrro 
nsad. the Navg Department wishing to reserve the ship as a target for Ug-gun hre et long range 

IMapeaiUon of aircraft ae **Iowa’’ approaches coast 


Two planet tying eetem ef ikeir metber sUm froai which supplies of fnel are 
being piped aboard 


tlon at his home In the sprlngjof 3012 e 
he liegaii n i low* xtudy of the fundamental 
action of the niidluu and n ad all the lit- 
I rutiirc cm tiie subject Sometime dur^ 
Jug tlilN period he ttmneite<! n iMinilHnser 
Uf rtiHH the It tcphunc f>f u nlmpte audlou re* 
rcitlug ayntcni and uotlciHl tliot on some 
ImiUih nn Inert uw* In slgDal strength 
would n HuU It fa IniiKirLiuit, nt thla 
imliit tfi rtallzt' that AmiHtnuig fa n re- 
mnrkabU tlear tblnkor Ills athliMmtvit 
WHN iHit tlu nnult nf Hii iicfblent but tho 
f‘ni)siiniiiiiiiion nf a tboiighlful and luiagl- 
iiilml Slip bj Hhp ht prnctH'dcd 
with tbf. study and <.x]Hrliuiiii lie wan 
(ibtalnliit. what Hi*f]uial to him n^ninrkahlo 
n*sultH and In IH cf mlu r, llil J he had 
KUecef>rU><l In liiiQ|iro\ iiig the m iiHltlvt iicas 
of till iiiidlon b) uiiaiiH of a new conmM^ 
tlon 

The merit of tlie lii\entlnn was WM»n 
rt^fMitnl/ei) aad tlu \tr> uppiiratiiH of 
wb|<h XmiKtroiig madi tlu lii\eiitltin 
wax subw ipiiijilf utlllxfNl (Huiiim r< iull} at 
'siiwllb l.ei)g telniid Hliortl) aftir tbe 
oiitltniik of tlu war In ION to 4 )\ercome 
flUficultb H In tbe roeeptlmi of Higiiala 
from Nuiuii (•i.riunio 

Till* hiiintloii wlilfh by that lime had 
become widels known wmh lined by tlte 
Signal ( orjpf of nil the nriuliw In the Add 
for nififiiig riidio nuHHiigiK under the 
diinciilt cfiiiditloiiH of warfare 'the «»m 
imninl \aiue of the imentloii wan aii{ire- 
f Intf'ii in HU tnrlv datt^ and Uctumm were 
taken out by witral ixinumnliw during tbe 
Kara 1014 and UMO 

All ru<lb» amatLiint an* fumtllar with 
the (Irciilt It iHrmltrt thim to receive 
on n Huiail niituma the radio slg 

nalK trnnsmittixl from grt-Hl distances. 
riitiN It Ih jHiHsIble for an amateur In and 
alHuit New Vork with hla antenna located 
<iu Ills apartment himsf and UMliig the 
Ariufltnuig fmllmtk rircull to hiar mes¬ 
sages from Naiien, ITonolntu, Darien, Nor* 
wn\, Philippine Islaiuls, t.ynns, and the 
grt*nt Lafayette Station lustHlled by the 
Ainerbans during the war at Ilordeaox, 
rrniUH It Is also doiMudfsl ii|)ou In the 
delh-ate work of direction tUuliug which re 
qiiln-H re<s 4 ving instrumeutH of the utmost 
delicacy It wan iimsl on the NO Navy 
planes which iroiwetl tlu* ALlauth^ 

Tho primlpal dcfotiMOM urged by tbe 
defendants wen* prior Invention by De- 
bortHft and that Aniisfrongs invention 
was of a vtry ItmIttNl dinracter Judge 
Ma>er held that Armstrong was the first 
Inventor ami that tho inviiitiou was of 
a Tcr> liroud character cohering any feed 
Imfk arrangemouL 

A Natural Potato Trade-Mark 

AN example of a euiioiis naturol trade- 
mark In fcuind in the Hod River dls- 
(rUt of Minnesota This nectlon la fa¬ 
mous fur its Karly Ohio isitiitoes Karly 
OUhm do lietter hero Uian anywhere else 
Potato grttwi rs In the Middle West have 
loamed that se«l potatoes of this va¬ 
riety, urlgluuUng In tlie U<<d River dls 
trkt pnxluco big eropa and excellent 
qnnllD 'ihfy have lenmofl to determlno 
the genulnentHvt or otherwise of Early 
Ohio Ntock claimed to lie Rett River hy 
looking for certain black tqiots thc^ 
tiilters 

1 hose Mack spot>i, the popular supposl 
tlon goes, are a n*siilt of the rich black 
soil ill which Rod River Ohloa arc grown 
Seed iMitnto Iiujers nro well aware that 
FArly OhloR grown lu sandier noil may 
l>e brighter, i leaner, even l»etter looking, 
but it innttcrs not. They do not carry tbe 
blade Rpot'a trade-mark of the Red River 
product, and are rejected 

The potato trado says that the Red 
River natural trade mark wdll he missing 
from much of Uiu 1020 crop, and burers 
will be In something of a quandary* be- 
canae of particularly favorable cultural 
conditions last season Conditions have 
not lasui prr»plt!ons for the development 
of the Mack dIseaKe npots A tradc-maric- 
tng agenc} has broken down 
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Ufit ComptaUn* ttit **puna” Th« lUk art gatbtrtd In a potktt of tht nH b fld t tbo boat. Punt litetrt at waHc on tbt Put t Band Mlnm banks. A sshsol of flsh Is bsinc aasirsisil 

by Um MicrBi«n*t nai la tba forofliaiuid 

Two ttoKOi in tbo cateUni of the oockeye ulmon by mom of tbo pmo mIjm 


Saving the Sockeye 

An International Reclamation Project That Remaina To Be Settled 

By Robert A. CampbeU 


T HB sockeye salmon, one of the chnlcoHt of Nurlh 
American fcMNt flHh la faciufC extinction Its vast 
breecUnR gronnda In the Fruaer lllier Hyatem of Urltlah 
Onlumlila, arc liccomlnir sterile Since, follt»wlnic In the 
*^Anateps" of their ouceatfira, the sockeye aoik these 
spawnlnir irroanda after panalnff through American 
srutem which swarm with Aabemion and their appU- 
ann*H, the restoration of the iiuliiatry to tta former mag 
oltuile has bt'come an Intematloual problem 
Twenty five years ago the annual sockeye run was 
oiM of the inckst remarkable sighta In the Puget Sound 
oouutry In the tall of the year every river and small 
stream whlcli mingled its fresh water with the brack- 
lah tides from the sea was alive with salmon Mil¬ 
lions upon millions of them, mMilng tbdr sides to¬ 
gether, wedged solidly from bank to bank, slowly work¬ 
ing tbetr way up stream. Farmers of the early days 
drove their wagons down to tho wateFa edge and, 
pitchfork In hand, loaded tons of them for use in fer 
tlllalng their fledds for the next season's crop Late In 
the fall after the salmon bad spawned, and before the 
goods bad Aushod the streams, the enormous quantities 
of dead Ash atrewn along the gravel Imrs sent up an 
odor which conid be detected for miles around. 

The summer of 1013 saw Aood tide In tho sockeye In¬ 
dustry That year the combined American and Cana¬ 
dian pack was 2,401,388 cases. In 1017 the pack felt to 
the alarming Agure of 360,702 cases. During the season 
of 1020 the Ashing bnsluess was but a pale shadow of 
Its funner self The PadAc American Ashtflos, the 
largest concern on Puget Sound, reconstructed but six 
of Its 16 traps. But 18 purse seiners were operating 
as against over 160 the year before. Formerly some 
88 ciumeriea were operating In Puget Bound waters 
with considerable seasonable regularity In 1020 but 
six of them turned a wheel, and these were run on a 
abort shift Three canneries on Lnmml Island, repre¬ 
senting an Inrestment of more than a million dollara, 
wore Idle all season 

When the Irresistible iMtlnct to go bade to hla 
fresh water birth pluce and spawn takes possession of 
the sockeye In his fourth year, be appears In great 
atbqolB at the entrance to Btralt of Juan dn Fuca 
Here his battle against civilisation and for reproduc¬ 
tion seta In, for off Cai>e Flattery the purse seiners, 
tosidng In tbetr small boats, lie In wait The shoals of 
Aah head Into the choppy strait running the gauntlet 
of these small boats, until further progress is slightly 
barred by the Sau Juan Island group, thus forming the 
famous salmon banks. 

Filtering through tho narrow channels whlrii sepa 
rate these laUods, tho Ash .enter the Qulf of Ceorgla 
Now a multitude of statlooary traps Ue before them, 
placed across their accuatomed routa of travel, while 
a sUll greater number of purse seliiorB sweep the ad¬ 
jacent waters. 

If successful in avoiding, the traps and s eln sa stiU 
another barrier confronts the sodDsya. Be eaeivM 
from the Qulf and driven for the mouth of the Fraaar 
Blvw only to And a string of gtu nets across bis path 
Htevenaon, British OolnmMa, is the headquarters of the 
glUnet Asbermen Where tbs Ash formerly had a 


stretch of water at times 86 miles wide In which to 
elude capture, he now Ands himself In a narrow river 

Various moons have been adopted to snare the sock 
eye A purse seine Is Just what the name Implies. This 
is the fimnll man Ineibiid as It does not lequlrv great 
capital llie purse seine Is a net, often 1^00 feet long, 
which Is held perpendicularly In the water by weights 
at the bottom and corka which Aoat on the surface. 
When not In use it Is neatly arranged In folda at the 
stem of the boat, which carries s crew ot eight men 
When a school of Ash Is encountered, one end of the 
net Is thrown out, a parachute contrivance eatebea the 
water so that It will not follow the boat, and tbs 
latter makes a circle, paying out the web as It goes. 
When the circle is complete the end Arst thrown out Is 
picked up and the whole thing puckered Into a bag 
or '‘purse ’* 

There Is a radical difference between a pnrae arint 
and a *'trap '* The former goes after the Ash while the 
latter waits for them to come In the infant days of 



A cmrpat of aadtsye aa tm ag m Mpg 
canary iaar 


the Industry fsvorable trap locations—that is, shallow 
water near shore where the Ash run In groat numbers 
each year—were sold for snug fortunea, 

A **trap*' Is made of piles, upon which common 
dblcken wire Is hung, and there you have It—a Aob 
fence It Is built on tike principle of a funnel, although 
shapes vary considerably Through this fnnnri with a 
graat wide mouth the Ash pasa Into tbo trap proper, 
from which they are not wlae enough to extricate them- 
Bolves. It coats about 820,000 on an avenifa to put 
down a trap, and It must be taken out la tbs faU'lud 
redriven each spring thus dupUeatlug the cost each 


A gill net Is simply a net stretched across a stream 
The Ash drive sgalnst It and are caught by the gins, 
being untble to get through or hack out It can only 
be used In rivers carrying mnrii slit for the sockeye 
win avoid It In clear water 
When the sockeye began to dloappear a world of 
controversy arose The aranment was both interna¬ 
tional and Inter-method. Both Oanadlans and Ameri¬ 


cans sharply acmtlnUed the protective laws adopted 
by their neighbors The purse selnere blamed the trap 
men, the trap men blamed 'the purse seiners, and they 
both blamed the gill Betters. 

Out of It all came IntematloQal Oommlsaion 
which met In Beattie In 1018 and formulated a cahing 
treaty between the United States and Oreat BritabL 
The repreaentatlves of the latter were for the asoat 
part Oanadlans. This traaty now awaits aetkm by tba 
United Btataa^Senata. 

Among other things the proposed treaty eUmlnatas 
the aUan Aaberman At pto a ent Austrians predominate 
In the Puget Sound imrae sslBa indnstry But it goes 
atlU farther, and not only rilmlnates the aUan flsbsr* 
BMtt who catebaa the flSh, but practloally maksa a 
eloaed aeason ao ibm wlU ha no fldi to catdL Tba 
Mg sockeye run comes every four years. It nadiqp 
Its height during the last 10 days In Jbly and the ftfat 
10 days In August The proposed treaty provkiM a 
dosed aeaeon from July 80 to 81 , iaduilva. Thns the 
mam «f the season la cut In two. TUa ts not ao bad 
In thp **blg run** yeare-- 4 f tbara are any more sadi— 
whan half the Ugh tide pwtod and the days bafece and 
after win supply ample Aah. But In the lean yehia 
mey Aah coonte, and one moat openit eonttnoondy 
or not at UL A cannsrymaa cannot afloed to pat 
down a 8 AOyOOO trap and tim looa half of tbo boot 
part of tho ssason. To eosa tt all tbo caOMriso 
wooM bd dooad for throe years and open on the feorth 
when tho * 1 rig rmuT Qoma. 

The traaty p r aamta a graat Inlanattoiud radawatlon 
psejoet iriildi oan ha oonsommatad with UtSa ooa^ as 
doamM with the wok of onr Badasutton Barvton 
Up tb lOU tbs UUtad Matas GonoMit hha sp«t 
flglMlOO^ hi rodWii^ 14^^ 
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Galtfonia*! niUMi-Nttt 

* Imimtij 

N ot At* pmou In • 
bimAr«d wbo Mt pUk» 
iint% it if 9 $H to Mj» coald 
toll ultot thor Off* or where 
tfaor oomo xrv>>4 or 

when tbir on gethered end 
prepend, or whether tbej 
grow OB glent ootiltore, 
boelieB, or rince like peennte. 

The UM tbot been them le 
e deddedlr etreage eingle- 
iMif iprewler known boten* 

Icelly ee ptnoe monobhylle 
It ie unique emong ell ipe- 
dee of thiB oontiiient It It 
e eiow grower, not over 
t#ent 7 flTe toet high ee e 
role, with e ehort trunk, 
rerelj etrelght, end e wide, 
rather flat crown of efaort, 
beery, twleted end bent 
brenebee which ere giren off 
near the ground and ueuelly 
hang low The bark of old 
treee le roogbly end irregn- 
lertjr farrowed, nearly an 
inch thick, with thin, cloee. 
nlerk brown, eoinetlmeii red 
dieh brown acalea. The tth 
liege generally ie a pale yel 
low-green with a whltliih, 
almoet blnleh tinge, beaatt- 
fnl and reetfnl. Ita odor It 
fragrant, pungent and re- 
freabtng Tbe leavea are 
■tiff, curred toward tbe 
branefa, pridcly, and lyt^ to 
2\4 inchea long. A acaauuV 
leaf growth remaina Are to 
a doaen yeara, always bright 

of 100 to 220 years. It blosaonu one year and the 
atubby cones mature In autumn of the aecoud wason 
following By reason of alternation according to lo- 
caUtiei there la a good yield of seeds nearly every 
year 

Tbe range of tbe plAcm embracee cmisidenible western 
territory, beginning in Utah, Nevada and Ariaona, from 
desert alUtudea of 2,000 feet np to lOjOOO, and extend¬ 
ing from Lower California to tbe Canadian boundary 
It aeema to center, insofar as nuts are concerned, about 
the Owens Valley, on the Sierra Nevada and White 
Ifonntalne—the Ht Whitney region about 260 miles 
north of Log Angelea. There immense quantltlea of tbe 
ebooolato-brown nuts are a virtual certainty every fall 
It is an area of awrozimately 0,000 square milea and 
one of its best parts is White Mountain Summit, where 
Westgard Pass, Oalifomia's grand ante entrance, links 
east and west via the Koooevelt and Lincoln National 
Highways and El Gamino Sierra. The tree, with roots 
Uku stoM tentacles, 
cUnga to aboar gran 
ite cUffa which would 
appear to be pcegna 
hie only to diamond 
driUa gnd Masting 
powdgr I have seen 
■Dad- 
bnughttly 
on titanle 
bonldara wbera man 
could mot dtmh. It 
fooiislMa uik(er tha 
witharing bUaa of 
the eumnwr aon tor 
many months with¬ 
out molatare and' do- 
Aaa andi edd bUata 
and winter galea aa 
high altltndas aloiia 

OKPirtMWA 
IMmt Weatgard 
Pass; tm nauly a 
thousand 
«etoiV the prlmitlvt 
llidlnn hAmatan 

»a 



Tydcal pinon-nat forest of eaatom California: tha aaw-tooth peak in the backgronnd la Mount 
.. ' ‘ iVi can 


WUtney, twenty miles away. TIm Insert shows 

The tree attains an ago 


ounces of tha nvts 


the niuawv toil, tbe ituiks Ikms tbe Job, sell any sur¬ 
plus and pocket tiio procceda. Tbe task requires five 
or six weeks. It Is a harvest fraught with hardship. 
Involving long Journeys to and from the lofty bahitnt 
of the plAon Water Rlna>s Is scarce, too, but this 
in itself 1 h no great deiiiivatloii to an Indian since 
he uses bnt little and that for drinking purposes otily 
The nut and tbe ‘^iteaggle ’ arc nccciwarlcs to this peo¬ 
ple of whom 1,700 remain In the valley The '"peaggle ’ 
is a large, plump, greasy white worm found by the 
railllnns In the Mono Ijike rc*gl»n It Is very Juicy In 
its fresh state but appears to bo relished more wbiii 
dried It looks quite as toothsome to tbe white man 
as the shrimp to tbe Indian, and of course no self 
respecting Piute would tackle a shrimp or an oyster 
The **pesggle" adorns giant pines much as the well 
known tomato worm decorates those vines It drops 
off at certain seasons, when It Is raked up tty be later 
converted Into soup and a moro or less delicate dross- 
(CoaNniicd on pope 15) 


m 


m Kf w n il. 

•ttSW 



‘tlMr 'SOM 

.Alto ^ m 


KliM t A t m tn rmtr Hf — 

ti, nrMI iOl <Mtir wllA Mtfw to 4.toradM Um c«r«lMtbiK .f 


The Rag-Doll Seed- 
Tester 

II> rug doll has a pur* 
I |h)M* other than amusing 
>>iib>, Its latest forma 
ii >11 III Ins tluit of dlvondug 
l)t< fiinity ours of corn from 
111 ! sound ones by gi*nnlua- 
il< M u Hts The home-made 
nt takes Its name 
Vnni the Bhai>e assumed 
Alton the com Is wmiipetl 
blenched muRllu ami 
'fntikid In lukewHnn «ater 
tint tin ktniels may sprout, 
a Ill! UuhI of lHdra> tug uu 
wiuinl seed 

I ho plintngrsphs dest ribo 
bnn hlonched muslin has 
Ihh n < lit Into Htrliar 10 Inches 
ft Id* nnd from 3 to 6 feet 
long, ami Hi*otlonH deOned 
niid nnmbcrtHl for laying 
k( rnolH of ram thereon 
After molsleuing tbe tester 
the kernels, almut ten in 
nil lulipr, are placed in the 
(lirTereut Heetlniis, rare being 
exonised that the different 
'tnniplra ore not mixed The 
oulllt Is HO foldeil that the 
iilgtH form company in the 
middle, the muslin being 
lircKxtHl down Hrmly o\or tbe 
«im A cob or other round- 
id object Is used as a core 
nmimd whl( h to roll ttao 
i*‘Hier, a cord or ruMier band 
nrotiiid the middle completes 
tlio formation of tbe doU 
I )oUs~thu t Is, rag-doll 
■eed testini^are souisd iu lukewarm water, taking 
an onluterniptcd bath of fnini Jl to 4 boursi, 10 being tbe 
maximum The testers art* r* moved, water permitted to 
drain therefrom, and idand In a warm and moist at 
moaiibern, not being aubijnt to a temiierature outside 
the marginal Agnres of 6(» mid 100 degrees Fabrenhelt 
CikmI and bad germlnatleiiH are refleetiHl by the sam¬ 
ples, suggesting the dlscanilug of faulty lots. 

A New Mcum ofCinTlag Fbat Dtoeeee 

T he pxiiertH of the Ft*l(*ral Department of Agrlcnl 
turo have recently dlsivvered through investigating 
c ucumlier leaf wilt an uskuown method, heretofore, of 
plant disease carrying It la claimed that the striped 
racumlier lieetles carry the a lit bacteria In tbelr Jaws 
and when they gnaw into n leaf the infection la spread 
In some rases the baehria la carried over In their 
Intestinal tract throughout u winter and In the spring 
are deposited so that tin first time they come into 
contact with a brMcm nr gnawed leaf Infection Is 

spread This is tbe 
Arst InatHDoe known 
to scientists where 
InaeeU carried bac¬ 
teria through an en 
tire hibernation pe¬ 
riod to do damage In 
the spring 

A SdentiSe Bx- 
positkNi 

T he ftocledad As- 
tronomlca de Rs- 
paAa y America will 
celebrate the tenth 
anniversary of its 
foundation by bold¬ 
ing a sclentlAc expo¬ 
sition at Barcelona, 
Spain, tn October, 
1921 Tbe scope of 
the exposition will 
comprise chieAy as¬ 
tronomy, meteorol¬ 
ogy and seismology, 
and tbe observato¬ 
ries, univeraltlee and 
other sdentiAc cen 
ten of the world are 
invited to send cs 
bIbIts In the Shm 
of documents, bocSe, 
photographs, old and 
modern Inatnimenta. 
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Animal Tissue That Does Not Die 

How a Bit "of Chicken Heart Has Been Kept Alive and Growing for More Than llie CUdL'a Span Lifo 

By Harry A. Mount 


T O help OB find an answir TltaUr important 
questions set forth l^litors introductory 

note we have dereloped naftliiiH iind siiricery and the 
alllitl BclcnceH Through thgli come to a llttlo 

umlerMtaudlug of the natnah of death and 

ue have been able to red1iq| tli« nnmlKr of premature 
diathH from accidental oanMla (thiM Imiude diaeaaea) 
liut we ha^e not been ablai;^n Imctlau the maxlmnm 
span of life 

Thom* who die natural dillhK flint ts from old agOi 
lire about the same ntunbag^ m nm now as among the 
oarllcKt of our anepstorg of^honi wt have uuy record 
The Rreatt*fit age attained % nuj of uh 1h about 100 
>eara and thU only In veri^nn iiiHtuncea. In fact a 
thorough examlnaUon of wiki or tlu caaes of this ex¬ 
treme old age of which wa Imir fmim nlly falla to hear 
out the clalma. It la axtrdwv /loubtful If there hare 
been, in the paat century, goilte tluin five or six persona 
who lived to be more thaq yt^rs of age and It la 

pndmble that none of them Ih >oiid that age This 

statement Is IhisikI upon adibiilU invi^stlgatlon 

It Is rather startling thag^F^ht n uion of unquestioned 
M lentifle standing tell ua tliiit all of the esaeutlal 
tissues of the body are potgililnlly immortal and that, 
barring aerldenU, we oaiditn<\ir to dk' This is the 
newest evidence the adendi of mnllclne has to nifer, 
and it is evidence, mind ydttl not theory Kxiiorimenta 
which point to this conctvMn have Ihhu carried out 
snccessfnlly for a numbmT^ years but now we have 
the final proof 

A skilful surgeon baa bo^gbic to keep alive by arti¬ 
ficial means, outside the ailiial. o bit of tissue for a 
longer time than the natiinB*tiHin of life of the animal 
Itself The remarkable ttdW 1" that the tissue Is no 
looter subject to the infimpp of time and tbara ig no 
doubt that If properly cMM for it will 
live on Indefinitely—forevetltf you would 
have It so ^ 

The surgeon la Pr Alexl|)r&rrcl of the 
Rockefeller Institute In Ne^^fork and bis 
experiment Is with a bit of Mnectlve Us* 
sne from tbe heart of an 'ijgibryo chick, 
which he has kept alive aad^rowing for 
more than eight years. 

Tbii' experiment alona Mght not be 
conclusive, but In connectfdg with the 
work of other adentUta Rfi pn^anlng be- 
eomea dear Not only ig H pocwlble to 
cultivate artlfidalty tbe itgililng llfe-ceUa 
ot an embf7o chick, hut also been 

done succes^nlly (altbouidit for Shorter 
lengths of tin) with cdtfi'ihKim various 
parts of the human bod/f g« nerve cells, 
musde ccll^ heart mus^ ^Ih, eplthdlal celU from 
various locations In the bodST* hidney cella, and conneo 
Uve tissue cells. 

“We may fairly say, I says Prof. Raymond 

Pearl of Jidins Hopkins Va^rdty, Baltimore, **That 
the potential Immortality ai all tbe essential cellular 
elements of the body elthev lieen fully demonstrated 
or else has been carried fat iwougb to make the proba¬ 
bility very great that propddy conducted experiments 
would demonstrate tbe cont Rw mnco of life In these cells 
to any definite extent “ Osssehed In the cautions lan¬ 
guage of the sdentlst, tba atatement is none the leas 
■Igniflcaut 

Perhaps It would be woO to n view briefly the work 
of some of the other experlaaantcrs before describing in 
detail Dr Carrel a remarkabMl work The Idea of culti¬ 
vating artificially certain coMhc plants, as yeast, and 
some of the lowest forma ot finlmal life, aa tbe mlcro- 
s<>oplc single-cell anlmala, U hot new to most of os. 
But keeping portlona of tha organisms of the higher 
animals alive and growing wgg not ao long ago regarded 
as Impoadble. 

The Idea that It might ha done la due to the woric 
of Dr Jncquoe Loeb, also of the Rockefeller Institute 
Dr Loeb was experlmmitlBg vHth the artificial fertlliaa- 
tlon of frog eggs and actually im^Nieded In ralsliig aer- 
eral specimens fn>m eggs tkdt had not been ferttllaed 
He became Interested in tbe problem of why aome of 
tbe eggs, which did not meet the proper oondltloBa, 
died This led him to Inveotw*' the eellular life of tbe 
fmg itself and be was able to ktH*p portions of the frog 
alive outside tho organism ter considerable periods. 

Dr and Urs. Warren H £ewls of Balttnoie then 
made tbe important dlaeovery that tlMoea of the chlok 
embiyo could be cultivated oetside tbe body in pure 


Inorganic aolutioua, aa aodlna efalorlde, Rlntn*i solii- 
tion, liOcke'a solution, etc. No growth took place In 
thesQ solutiona, but the tlaaiiee could be atinmlated to 
slow gniwtb by tha addition of calcium and potasalnm, 
multoso, dextrose, or protein decomposition products. 

Other expitriimmtera carried these reeulta atiU fur¬ 
ther and it was fimnd that nearly any animal eeUular 
tissue could be cultivated, in mndi the same manner aa 
yeast Is grown, In a solution of liquids taken from tbe 
blood and tlaroea of the aulmaL But one of tbe experi¬ 
ment era, Harrison, objected properly that while tha 
evidence pointed to tbe probability that tbaae tlaancs 
could be kept alive lude^tely with proper care, the 
old aiwompilon that old age and death wero duo to an 
Inevitable change In tbe body cells would neveur be to¬ 
tally disproved until iomeone succeeded in keeping 
tissues alive beyond the natural lifetime of the aaJsMU 
Dr Oarrri began hla experiment on January 17,1912, 
when he took alxteeii small fragments of tbe heart and 
blood veeaela from embryo riilcks seven to eight days 
old In March, 1912, only five of these fragments were 
alive In May, 1912, theae had grown until over 25 
cultures were alive On June 1, 1912, Dr Albert H. 
Rbllng to<ik charge of tbe cnltnms but due to bacterial 
InfectiuiiB many of them died and on July 1 only five 
survived, but these were growing actively On Sep¬ 
tember 1 all were In good condition but a number of 
technical accldeata reduced the number on September 
ifi to a single culture This culture was from a fra^ 
ment of connective tissue derived indirectly from the 
fragment of a heart, “which,** to quote Dr Bbllng, 
*stlU pulsated after 104 days of life In viio “ 

On October 23, 1912, the single remaining culture be¬ 
gan to Increase rapidly In slie and was divided Into two 
parts. On November 17 there were twelve large cnl- 


TT^£ ore. oO of m, et Ki rf ioUp ulfiA crealurei. iVo rnaiior how 
yy mlenitp Wo map ^ miereileil m our /obi, our /omibea, our 
^ ^ Kience, or our cbanfiei, »« are, fni of olL tnioruiod m our- 
Mobm fVo ore bdereilecf m Inung our own lira and afior ihai m iho 
people onJ eeenti about us IVe are mterested m tbeie m fiul the pro^ 
portion that thep agecl our own bra. And the moii mieretimg thing 
obout fife If —life tWeif fVhat u bfe and what u death? How long 
ought »€ to bee and who do we dm? Can bfe be prolonged? It is 
the eforts of the RockefeUer InsMute to sohe these and rebUed questions 
that Mr Mount describes on thu page.—T he Editoil 


turee derived frura these and In January, 1918, there 
were thirty cultures. In July, 1914, the experiment was 
proceeding so satlsfac^torily that Dr Carrel made hla 
first public report of Its progress Tbe tissue woe then 
28 months old. Dr Carrel made a secmid report of the 
condition of the tissues on July 7, 1939, when tho cul¬ 
ture was over seven years old and had undergone 1,890 
passages from one aolutloD to a fresh one. The frag- 
menU of tissue are allowed to grow for 48 hours undis¬ 
turbed and then divided Into four parts, washed la 
Rlngefs aolotlMi, and transplanted to fiesb media. Dr. 
Bbllng thus describes the oompllcatad pr o c eaa of cariiic 
tor tho cultui^* 

“The tragifienta of tlasoe are tranefamd by means 
of a knife point to the medium (which has been goread 
on a mlcfoaoope slide) They are imbedded thorovu^dy 
In It without folding or carUng This step must be 
carried out rapidly to guard against Imbedding aftor 
coagulation has set In, that la after fifteen or twenty 
aeooods under ordinary eondltlona of room fcanpemtnre 
and molstare. Coagulation la snowed to proceed ttd 
occurs to toon 45 to 50 seconds. During tbla polod, tfi 
well aa during the period of washing la Blnger’s aote- 
tkm, tbe pieparatlottB are kept under a large Petri dMi 
in order to eliminate aa nearly aa pnaalble chance hfio* 
terial cootamlnatloo from^the dust ot tha atswopherk 

**After Qpagulatton tbe cover dldi la to varted and 
placad on a hcUow rilda and la held la. plaoe by g _ 
amoQBt of vaaellae. The cover Aah aad rilde are 
sealed with parafltai aritod at 68 
placed la an Incnbator kept at 89 

The medtum now ea i pto^ oQnrista df egoOl parta ot 
Chinan pUsam aad chicken MSlhffe eitrael ma 
prodncee a clot firm but not dense enough to totoftoto 
with migration of the celle. 


The lOaama to extracted froni tbe blood of 
thkkooe. Tbe dricken to flrsttodon aatrietly toguUtod 
diet and then to iItmi nothing to eat for a day. Tbe 
carotid artery to severed and the blood drawn off Into 
chilled perafilned tubes. The blood to then ptoedh In a 
centrifugal machine and whirled at high speed, aepanri* 
Ing tbe solid from the fluid parts. The fluid to placed 
In glass tubes, eoaled with paraflln and kept In cold 
storage untli needed The riilck embryo estract la 
made from embryos seven or eight days old. These 
are minced with sdasors, the pulp centrifugated, eoA 
tbe fluid thus extracted also placed In cold storaim » 
aealed tubes. 

The area of new growth of tbe cultures at the end of 
forty-elgbt hours la measured by placing the rilde with 
the culture in a projecting machtna and throwing the 
Image to a sheet of white paper It Is quickly traced 
and tbe new area afterward calculated. A soft, dlffuaed 
light must be uaod In the projector and tbe culture 
expoeed aa abort a time aa poaaltfle to avoid Injury 
In meaeureniants of 142 enlturee It was found that the 
area increased from four to forty times In a period of 
48 hours. Dr Ebllng enumerates four oonduahma* 
from tbe experiment 

1 A strain of connective tissue la still very setivo 
after years of life in ouo , 

2. Tbe rate of growth of the fragm»te of ttosue can 
be measured accurately and used for tosting tbe action 
of many different factors oontrlbuting to tbe growth. 

8. The rate of growth of tho strain to at least as 
rapid as It was five years ago, If not more so. 

4 The connective tisane crils appear to have tbe 
power of multiplying In a culture medium, as do mlcro- 
organtoma. 

Tbe remarkable developiaent recently brought out 
has been the observation that the culture 
to no longer subject to the Influcoce of 
time, Thero to no apparent *'aglng'' of 
the Individual cella and under uniform 
conditions the tisane camtinuM fl uniform 
rate of growth. As will be oboarved from 
the early history of tbe culture, the prog^ 
rssa then was erratic and uncertain. This 
may be blamed partially on tbe fact that 
tbe tecfanlquo of handling the cultures bad 
not been folly developed, but probably par¬ 
tially to tbe fact that the living celto bad 
not become “accUmated** to their new 
environment But apparently they are 
now quite at home and will continue to 
live and thrive ae long as the patient 
Bclentlste at BodGefeller Institute con¬ 
tinue to care for them. 

Matter of fact aa It all sounds, It to a venture out 
into the sea of darkness, not ao dramatic, but perhaps 
more far-readUng than the voyage of Columbus 

Onr bodies are potentially Immortal I 

All tbeee years while we have observed old age creep 
up on a man and finally lay him low and have eald “It 
to Inevltabile, It to tbe fete of air we have bean wrong. 
The duuMPg In cell structure which eoowmpeotee old 
age to not tho cause of old age but a reeult 

Tbe result of what? What reaUy sets a Umtt to 
the doratioB of hwnan Ufor ITof ees or Pearl 
that while we are theoretically immortals, the 
we are not actually so^ to becauae of tbe very 
plezity of tbe human body. **In the body/* be eaye, 
“any part to d ep endent for the needselilea of eslsteMe, 
upon other parts, upon tbe orgawtoettoo of the body 
ae a whole. If one pert foils, there to fothire hi 
other perti dependent on It and the wholo machine 
eoRspesi. But it would appear that eo long as we can 
prevent a bieakdowa of any one part we khaU eentfnne 
to be young and vlgomiB. 

What thmi is the ipaa of human Itfof 
yearn aad tsoT Actually the average to lea 
Bb tar tbe prehabOity that a man wMd die of quease 
has been eo toeat that than wan UtBe khanee of htn 
Uvlng the maximum number ef 
onwreus has bein mada In the flrikt on < 
tet, bwB^ femr with thtt Mki'that 
fai « MtaBtlie war bM( ttt 1 
Wfc whMhjMa* to bciw fetoar iIm Uait i 
latoiA Whm if* totoa a> towto frtMthto mm 
wltohtwciito W totoa«taiM»«tth,MMi> fiir> 
towiiwtoto^ wtoto 

sMiMiw wiv Bto i 
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The Condensing of Milk 

How It Ib Carried Out and Its Economic and Vital Importance to the Country 

Bj Robert G. Skerreu 


G OTSBNUSNT antborltlM haTt ractnOy aUtM timt 
UM AwaHcan people coonuae anniuiUy «n averaie 
of 44 gaUoni oC mUk per capita Bat bow many of 
oa loibw anylbliia about that large Induatry which ia 
deroted to treetlng milk ao that it will keep for montha 
or y««rav atand traaaportatlon to dlatant polnta, and be 
fit for food in any dlmate? The condenalng of milk ia 
a boaliMoa of aplendld proportlona In thU country 
Fran a modart begtanlng In 1806, when milk waa flrat 
eondenaed aaoceiafnlly on a commercial acalo, factorlea 
have gradually Increaaed In number and ampUfled In 
thetr facAtiM until they repreacnt today engtneering 
devetopmenta of the hlgbeat order Step by atcp the 
t«<Anlclat haa improrcd apparatua and proceaaea an that 
the product can be turned out now of uniform quality 
and meaauiing up to atandarda deemed practically 
"impoaatble of attainment In quantity a comparattvely 
short qpan badL The algnlflcance of thla la of profound 
Intenat, for aa the yeara go on we are becoming leaa 
self-auflldent In the matter of natlTe food anppllea, and 
it la growing mart and more rital to na that wo limit 
waatq ahd tarorlde waya by whldi our peHahable cornea- 
*tlblea can be preaerred for delayed uae 

Ullfc, aa we have been tcdd time and again latterlyt 
la a oo-called **eomplete food,” peculiarly anlted to the 
nonriabtng of the young, Invallda, and peraona of ad- 
ranc^ age. But It la equally true that every one of 
na would be the better olf phyaically If we aaw to It 
that milk mitered more generouoly Into our dally 
dietary It ia eopodally qualified to foratah nutritive 
factora perhapa lacking In other edlblea which fre¬ 
quently predominate in the average fare>*ln abort 
milk can do much to Inaure the balanced ration eMen 
tlal to bodily well being. 

While nationally viewed, each of na may teem to 
have at hla dlopoaa! annually an allowance of 44 gallona 
of mlUt there are many tboaaaiida of our fellow dti 
■ana that are not ao favored Thla ia noticeably the 
caae in the Southem Staton, where the natives eat 


much leas of animal foods, such aa milk and lean meats, 
than d<i othcra of us who are the beneflclarlee of differ¬ 
ent agrlcuitiiml conditions. For thla reason as baa 
been brought to light of laic, ]N*llagra, a dlseaMC of mat 
nutrltimi. Is one of the fnmnojit caum-s of death lu 
the South, and rt^oent figures UImcIoho that fully 123,(H30 
persona are afflU ted with It In tho courm^ of a twclve- 
memth Tho 17 S Public Health Servh-e bns not hesi¬ 
tated to say that **Mllk la tho niimt Important single 
food In balancing tho diet and In preventing or curing 
pellagra ** While the dwellers lu that wldes]iread re¬ 
gion cannot got fresh milk or enough of it, atlU, haiqdly, 
cuuned milk can bo supplied them lu plenty But 
enough upon the phyntolo^cal and theraiieiitic virtues 
of this topic, for the purpoee of this article Is t(» iiolnt 
out the economic aspect of the cimdensed milk Industry 
and what it stamls for In the realm of tme couaerva 
tion 

Thirty years ago the total pro<luetion of eondi-nsed 
milk bore was aubatantially 87,927000 iioundH, valued 
at $8,887,000 In 1000, tho coiidenscrles turmil out 
180,022,0(10 pounds worth at that time $11,888000 
Nine years later the production rooeht^l 494, 
707,000 pounds, quoted at $88,508,0(K) In 1010 
the J40 plants engaged in (he liustneBs put up 
2,090,0118,000 poumis of condensed milk of illfTerent 
kinds, which had a market value of approxiuintely 
$200,000,000 Daring the dt'cade from 10(10 to 1010 
the volume of the productiuu Imreattcd 410 por centt 
Thla expansion can be properly sttrllmteil to the popn 
lar recognition of the character ttf the commodity f>b- 
tained through the employment of scientific and typi¬ 
cally up-to-date proceasoa. And that we may under- 
atand tho methods used, let na aketoh tho procedure in 
vogue at one of the most modem of comlenserlea. 

After passing the rigid Inspection at tho receiving 
room, the raw milk ia weighed and then discharged Into 
a large storage vat or enamel lined tank eqnippcd with 
power-operated iiadtlles which keep tho milk In motion 


BO that the cream cannot separate from the mass and 
riao to the surface I 1 ie sturiigc tank Is generally sup¬ 
plemented hy a numiHT of contaluers—all of them 
moled by water Jiukets—'and In these the milk Is con 
tliiuRlly agitated or Htlrml by rotating Hnei*pfl 

Next, the raw milk Ih h*d Litlo what are termed hot 
wells, deep, oixn, Iron veHttels where tho Hold la 
heated Hullllf tenth to kill all contaliKMl harmful Imc- 
terla, etc 'I hi hnt w» 11 h «re only partly IUUhI, but, 
when the temjiorature has iHxm raised to tho point de- 
Mlml, tin uillk expnndH raiiklly and rises In a foamy 
mass to tho top of tho cmitnlners. When this stage la 
reuUied thi sttum Is turned off About 2 ,(MN) pounds of 
milk are handled at a sliiglo heating Now comes the 
ooudensing 

'lids eoiireutration Is orrifted In large eotipir vacuum 
INins «r k< ttlcN, imh nf which Is <uihi 1 » 1 c of treating 
1 (S>,(g )0 iHiunilH of llnid milk dally The purpose of 
tho \aciiiini Ik to promulo the rapid ovat>oratioa 

of much of the waUr ctmlmt and to at hi eve this with 
out rtR-oiirse to a limiHriitnro that will cook the milk 
the while If the milk wen* subjeeted to n tempera 
ture of 214 dei,ri*eH—ltK boiling point—It would ae* 
quire a flavor whkii Is ol>Ji'<tloiiahle to many iieople 
therefore raiM)rixfng must lake place well tielow thla. 
A vacuum of about 28 inches mtaslons ebulllllun some¬ 
where aniniid 100 dcgmvt Fahrenheit Interposed be- 
twe< n a ]x>werful vacuum pump and the dome of the 
vacuum imu Is a water jatketed condenser, and ns the 
HU'Mm Is drawn off by the suction the coiulenaer deals 
with It Gradually, the milk thickens un tiio steam 
cfdlH In the pan promote cvnimratlon, and when succea- 
slvo teflts show that the density has reac-hed the pre- 
aerlhed point the pnieesB Is halted, and Ibc condensed 
milk Is driilniHl off It takes aliont two hours to effect 
tho cuneentration 

Is^avlng Ibc vacuum pans, the milk Is put through 
a special apiwrutus i*aUid a homogtnlxer Thla 
(('OAftniK’d on page J$) 


Correspondence 

Tfaa adkora am ooc mpoostbls for wstsmaaB amde 
te tbs eoffSipondsBns ew hi mn . Anonymous o o num t- 
mosrions osnnot bo oonoidefod. hot tha Domes of oor- 
coapondsoti wfll bo w iriih o H whoa so dcsirad. 


Thm Cost of FlylBg 

To the Bdltor of the S oim T u r i o Aubicait 
H ere's aomeChing yon probably didn't know I quote 
from a Bon Kronetaeo paper, which explains why Japan 
boa barred all lOatlnmn exports by telling the oppUca- 
tloaa of this metal ^'Ita eMentiollty to war activities 
la seen In the fact that platinum la the only metal that 
will stand the Intaoae Metion of the contact points in 
airplane engltiea. All beartnga are ooated with It” 

It Would appear that the flivver of the aUea ia a long 
way oft Or perhaps Ur Ford will evolve some proceaa 
fur aobetituting gidd end stiver for platinom in olr- 
piant bcarlngii and thereby bring these croft within 
the reach of olL 

San Fraadaetk O B. I Uh p a tj .. 


Wagw^ Priew 

To the Bdltor of the B oia arr mo Amuboak 
A propoe to the aerlee of orttelee yon have bod on 
the labor queation, I oaggeid tiie following iwf your 
conakteratton ‘ 

That the Federal Qovcf#9$Bt appoint a permanent 
houd having the eonlldaoce of the laboring riaaaik 
whose fimetkni ihaU be to fix tiie relative scale of 
wages and the working oondlttona eov^ing toe tabor 
McptoyedfaitlmviutoBstDdaatriooof toeooun^ Tbs 
rote of wogeo tooll be bogad upon the labor, oktU, and 
da n ge r involved In tbs oconpi^loii. Ones the rots is 
dsteratoHd it riwwid beeoms tbs law of tos land, 
eq[aaUy btndHng i^en smplorsr and amployes with ods- 
qnato ponattlss to tasnrt Its snfor emnent 
Wm bod3f« fit ill find maoting, natnraUy^ wOl not 
^ mlve ■ paritook ftosdils. hot tonmgb Ito power of 
tovestigntloa, and bg gtoftrlng toe drift of tobor, It 
i ^ffl y wktniriay dstoeutoa A tdhiaHle whkh wtll be 


the rwmlta ubtalned under the present system where 
the wages paid are determined liy the relative power 
of the emidoyoni and the employees of an tiidiwtry* 
and the poeltion of that induatry, with little regard to 
the actual comparative value of the work performed 

The prindide underlying the above suggestion Is, that 
each man should be able to buy back from the com¬ 
mon fund of wealth produced that part which be has 
oontrlhoted to It and therefore Its determination right 
fully belongs to society and not to sny Individual or 
group of individuals. 

The results of tho above would be 

1 To redqoe the present antagonism between capital 
and labor 

2. To prevent atrlkas, for, as the determination nf 
the rate of wages will not lie with the employers, It is 
hardly concelvaUe that any body of men will strike 
against society 

3. To put every Induatry and every Investor, Irre¬ 
spective of location, on the same competitive l»asls with 
regard to its labor 

4. To prevent excessive rise in price based nixm 
claims that wages biive been advanced, or labor wss 
inemdent, as has been the case last year 

fi. To obviate the necessity of delegates with tiielr 
abnw of power, also the existence of dishonest labor 
leaders and employers. 

6. To do away with riitld labor and women labor 
under certain undcslrablo conditions 

7 To maintain toe rate of wages at a Umo as at 
preoent, where It is absolutely necesaary that the pur 
chasing power of the country be maintained in order to 
preserve M valuea and restore confidence 

8. To prevent depreeaton, for, with wages standard- 
iaad, commercial loans wBl show if merchandise is 
going Into or oocumulatlng on the market 

New York. JxBiia Lrvr 


The Cart of Mtdtipie-AMh Duw 

To tho Bdltor ot tbo BciBRino Amokuii. 

In row IMW ot ratmiUT 0> IBtl. poc* 10^ appooto 
an arOeU bp } r Bprlngsr, deacrlbliw ombo ot top 
work. jU tho kert gaOr oC tblo tppe of daa, oad tho 
haUdoo ot 14 u wKl u deKanar ot atamt 9> atoto an* 
dor contrnet and pNKiwt, It U to np IntOMOt that tto 

--»—■« mT thla Mvk ha atimrate. Of f ~~ 


who writes of tcclmlcal things most be overlooked, for 
they are apt to have stntemeuta made to them by the 111 
Informed that they are not In a position to refute or to 
correct It would Bi*em to bear out the statement of 
doubt as tu the economics of this tjrpo of dam when 
we read In hla article that the coat of tiie l 4 ike Hodges 
Utim, "oxclUBlve of accessories,” Is IdpOOOXlOO It la 
an error that 1 sliould be permitted to Correct through 
your paiicr, for bh a fact the aetoal overall coat of this 
dam to the company was, "inclusive of all accessories.” 
$S0Q;112, which Is a far cry from /our mfllgms 

The Han Dlegiitto Pnm cost but 78 per cent of the 
louest bid for a plain earth fill The Murray Dam which 
Is fairly well deacr!b«Ml. cost $124,404 overall, and as 
it Is 900 feet long and 117 feet high. It Is surely a 
n*eord for economy of cost. ' 

The remarkable scleutlflc features of these dama 
will lie very interesting reading to the adentlflc world, 
not only the economics, but the features of their de 
sign Joun 8. Eastwood 

Oakland, Col 

Bir. Love’s Cyds^Xr 

To the Editor of tho ScucNTirso Amkeicau * 

Your article on the ' Vest pocket Automobile'' In tha 
iMue of April aoth Includes some remarks booed on a 
commnnJcatlon 1 made you some time ago with refer¬ 
ence to an illustration apitearlng at that time Thlo^ 
Ulustratton purported to be ”a home-made fllwcr,” and 
If yon refer to my original communication you will 
find that 1 waa of the opinion that It was really a 
“TampUn” cyol<M!ar with ”roUer-bllnds, chip-carving 
and other home-made Improvemanta.” In proof of 
which opinion 1 sent yon a photograph of the "Tamplin” 

I purchased lost spring, which photograph you repro¬ 
duce now with acoompanytng letter-press which might 
make the reader Infer that It was a ”V 1* A ” recon¬ 
structed by me from something else I must apologise 
U my bad American has been tosponaiUe for Uw mis¬ 
understanding and 1 should be ^lad If you can publish 
thla letter aa your circulation in Great Britain is 
doabtiesB large enough to moke your article aa It 
stands against the best interests of the makers of the 
vefalde In queatloa with whom I have no other xe- 
latlon than as a very satisfied customer 


Ahocs Lova. 
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The Heavens for July, 1921 

What a Study of Atoms aud Electrons Tells Us of the Stars 
By Henry Nome Russell, Ph D. 


I T ifl bocomlnff more and more erident* an both 
KleiiceH ftdvunoi that tUe ustronomy of the faturo 
alll lie liiilinatfl) iiMWKlnted with und depiaidont upon 
the e(iii(*ipw and the ri'ciiiltH of {ibvHlcH, and CHpeclatly 
of that hriiiHh nf phyHliM whit It dtuln with the con* 
iitftiiUuu and iiropLrtk-s of ntnmR Our kimwieilge 
within the hitter field liMR iM'en vi ry yrently extondcHl 
within the Intft demde. and many aRtrnntnnU*al olitser 
vatloiin which Ik fort were pnxalintf have thereby been 
explalii<*<1 

This U pnrlh iiliirly true In the realm tif Rpeetroa 
eojiy The main fni tn reKanltnfc the omlwdnn of llKbt 
by hot bmllon, and by hot KHMeK lii luirtleular have 
1km n known for iniin\ }«arn Inil It In only nM*ently thar 
wo have ivtn iHvnn to have an Idea of the pnieenmn 
taklna plaoe limldt the atomM of the ans, which are 
InvolTOtl 

For example when the vapor of a given element, 
aucb an culcliim or Iron, ta confined In a heated tube 
-or “fnrtiaoe*’ and olwerved through t ho end of the 
tnlic, the Hiiectriim of the light which It cmitn abown 
oertaln bright linen If the temperature In ruliMMl 
theno linen grow ntronger and new llnca appear In 
addition When the nnme metnl In brought 
Into an electric arc (which la hotter, and 
alao Huhject to dlrett electrical action), 
more lines appear while a yet more ad> 
vanced ntagi^ may t>e reached by passing 
n powerful npark, fi*d by a source of cur¬ 
rent of high u nslon, lietween two bits of 
tbo metal and in the spectrum from this 
Unen may bo found which wore not to be 
observed at any of the lower atagea of 
temperature 

Extensive atudlen have been made of 
these phenomena and long llata of ^Tnr- 
naco" and **spark" lluea compiled, with 
important astronoinicnl appliratlntis But 
the physical explanation, from the atomic 
standpoint, lagf^ behind, and came only 
with the application of the modem qnnn 
turn theory, which has been remarkably 
aucceiufnl 

Why Are the Spectral Unei7 

We have good reason to believe that an 
«tom of any element consists of a central, 
and very wnaft nuclena, carrying a posl 
tlve electrical charge, sniTounded by a 
number of negattvoly ch«rge<l electrons, 
which under the system of forces acting 
between them and the nucleus arrange 
themselves antnmatlcally In a definite 
pattern, probably comdstlng of several 
concentric shells or layers, at least in 
the heavier atoms. In the hydrogen atom 
there Is but one electron, In helium two, 

In oxygon eight. In sodium eleven, In Iron 
twent> hIx , and so on up to 82 fur lead 
nnd 02 for uranium The Inner electrons 
are held by very ponerful forces and are 
hard to dislodge, but a few of the outer 
most are rtlatlvcly easy to displace and 
It Is these which are concerned in the 
chemical affinity between atoms of different sorts, and 
also In the production of the radiation of the visible 
spectrum To pull one of these electrons away from 
the rest of the atom, or ns it is called to loulso the 
atom, detnniids a certain expenditure of energy, and 
this producea an shsorptlon of light hy the gas of which 
this atom is a part When some other free electron 
Ktjmes near to the Ionised atom, U will bo attracted to 
It (provldotl It docM not go by too fast), and. In falling 
t»ack, a currcspoiirlliig ninoimt nf energy will tie emitted 
In the form of light radiated by the gas. 

Recent reseiinh bns shown that this la but part of 
the story Tlicre apiH nr to be many different portions 
In whhb the electron ran stop, abort of being pulled 
clear away from tlu* atom, farther out It gets 

the more energy Is nMiulred to ralae U~tbo greatest 
amount of all cfirresiiondlng to the complete removal 
«f the electron, or the Ionisation of the atom. 

Now when an elw'tron ihanges from one of those 
atates to another light is absorbed. If It la polled op 
to a ‘^higher level nearer the outside of ^e atom, 
or emittefi If it dmim to a ' lower level", and this 
light consists of vibrations at a perfectly definite rate, 
giving a sharp line In the spectrum. The most remai^a¬ 


ble feature remains to be mentioned. The number of 
light vibrations per scscond la exactly proportional to 
the amount of energy which is required to pull the 
electron Up from one position to the bther, or is liber* 
nted when It comes back. The reason for this famoua 
quantum ndatiou"-^and Indeed the reason why the 
various jmsslhle posltluns for the electron should exist 
at all—rt»mnhis stilt a mystivy whkh is regurticd by 
the ablost physicists as one of the hardest problems 
of science But tbo fact has been tested In so many 
ways that no doubt remains 

\Vhcu tbo HiHKira of the clemouti are stiulleil from 
this 8tand|K>liit it Is fonud that the fnmace lines cor' 
rriqKmd (fu the cum* of nhmiiiiUuu) to the raising of 
the elcKtrou from the eery lowimt ‘level at which It 
iiormalb is sltiiHtiHl In the umllHturlKMl atom to various 
higher le\tlH while the arc llm^ in goncml, correspond 
to the raising of the electron from one of these higher 
levels to another When light Is emitted we have to do 
with an eliHiron falling Imtk ovir one of the same 
Intervals 

Tile enhiintMMi lines ^•o^^espond to still another proc¬ 
ess After uiio electron has boon taken clear out of the 


atom. It Is often possible, by a greater force, to pull a 
secoiHl ^electron out, and doubly Ionise tbe atom In 
this pr^-esM tub there are vartuns possible "levela** be¬ 
tween which tbs second electron may shift, and a cor- 
reiqKmdlng set of lines, all quite different friun the 
fnmace ur are lines. It la even possible that an atom 
may lose a third or actually a fourth electron, and 
there la reason to suppose that some spectral Unes, 
produced only In very violent sparka, are of this origin. 

What It Means to the AatronoMer 
With these ideas In mind It Is very easy to see why 
lbs furaaco lines are characteristic of tbe red stars, 
llkte Botelguese, tbo arc llmw of yellow stars, like the 
sun, and tbe sparii lines of very white stars, like Sirins. 
In tbe hot atmospheres of the stars, the atoma collide 
and Jostle one another The red stars are tbe coolest, 
and tbe colUslooe are the least violent, so that most 
of the atoms are In their undisturbed condition, and 
absorb only the flame lines. In the hotter atmoiqaiere 
of tbe sun many of the atem are Jostled so that tbe 
electrons within them are raised to higher ^'levels*' and 
are In a position to be raised further, with absorption 
of the arc lines. Finally, in tbo sUU hotter whits 


stars most of tbe atoms are completely ionised, and 
are therefore ready to have a second electron removed, 
with absurptlon of the light corresponding ^to tbs 
spark linos For some elements, such u celdmn, this 
process oci urs with relative ease, hence tbe spark ItnM 
of calcium—the groat H and K lines In the violet— 
appear strongly In the snn Heltnm on the other hand 
U the must dlfficnlt of all the elements to Ionise, and 
the amount of energy required even to lift an electron 
from the loweirt: “level” to the next above Is so great 
that the corresponding light vlhratltms are nxceodlngly 
rapid, and lie ao far In the ultra violet that all ordi¬ 
narily transiinrent suhstanccs arc opaque for them 
The vtslhlo lines of lioUum correspond to a lifting of an 
electron from tbo second, or even a higher level to one 
still alMire, ami can only be produced in an atom wbldl 
has already laion violently Jostled, so as to throw tbe 
electron up to tho second “level” This explains why 
tbe absorption lines of helium are fonnd only In the 
very hot stars, like those In Orion Bpark fines of 
helium, correspouding to the loss of a second electron, 
are known, but these are found only In a rftj few 
stars which, from other evidence as well, we have 
reason to believe to be the hottest In the 
heavens. 

Many beantlfnl applications of this 
theory have recently h^ worked out by 
an Indian physicist. Dr Megh Nad Saha, 
iff tbe University nf Calcutta Mudi of 
the foregidng disouiislon is adapted from 
his work, and one more Instance of It 
may be given. The dark Unea of sodium 
are strong In the solar spectrum Those 
of potassium are present, but weak The 
rare alkali metals, rubidium and caeaium, 
show many strong lines but these do not 
appear In the sun at all This haa long 
been a pnsals, bat Dr Saha has given the 
solotloD 

Ijaboratory experlmenta have shown 
that it Is fairly easy to remove an electroii 
from a sodium atom easier to get one 
out of a potaaslum atom, and still easier 
for mbldlam and caesium To get a 
second electron away from any of these 
atoms, after the first Is gone, is however 
very difficult Oalcnlatlon shows that In 
tbe sun's atmosphere, sodium vapor should 
be largriy lonla^ with however a consid¬ 
erable percentage remaining nn-ioniigd 
atoma, which still retain one electron that 
may be removed by the action of light, 
with absoriition of tbe well known sodium 
lines. For potassium, almost all tbe 
atoms are Ionised, leaving very few In a 
position to produce the absorption lines 
Rubidlnm and caesium, still easier to 
Ionise, would be completely ionised, leav¬ 
ing no atoms at all in a position to pro¬ 
duce the absorption lines which ars so 
conspicuous under tbe less extreme con¬ 
ditions of oar laboratories. Hence the 
weakness <ff tbe potassinm lines, and the 
absence of those tji the other elements, 
is completely explained 

When more laboratory work has been done (largely 
by electrical methoda) on those matters, it probably 
will be possible to calculate with fair predalon the 
temperatures of the atmospheres of the various types of 
stars, simply from a knowledge of the degree to which 
the various sorts of atoms In them are lonlMd, as Indi¬ 
cated by the lines In iMt- apectra 

The Heavens 

At our hoar of observation Vega li almost ovsrbcad 
Oygnos Is hl^ la the esst, snd Aqolls In the soathsast, 
a Uttis lower Below It lie CMfflcovous and Aqnarlns, 
and to the right, due soath, Is Baglttarlua, with ISoorplo 
to tbs west of it, aud OfdUiMdias abovs tbs Utter 
Bootos U tbs most oon^ticuous westm constellation, 
with Corona above It And Hereulea aUmt overbsad. 
Ursa Major U In the northwest, Una Minor and Draco 
In the north, Cassiopeia and Oepbsus in the northeast, 
and PegasoB has Just risen In tbs east 

Ths Plansts 

Mercury Is an eveolng star at tiM of ths 

(CoeHMted bn it) 
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A Hcryag StoM ttm BaewM 
AivM 

T HOBB who are familiar with the 
of Bronx Farkr Hew ToA. know 
^bat ft roddnc atone ia. For otitera, It 
nuix be txjOftUMd that the tern reten 
to ft boulder of deoont ftae that baa been 
dftpoftltedp umaUy bjr glacial actloa* ou the 
•nrface of rocky grou^ In ftncta a way as 
to awgy bach »nd forth under the appU- 
catlou of tircwiirc from Che wind or from 
a huBian hadd. without topping com 
idetely o?er. Tbte pbenomtnon moat ob- 
Tlotia&y be ft rare one, aiiice the stone 
must posaeaa auAdeDtly stftble eqolllb* 
rlum to pment It from keeling over en 
tirely, yet be nnstftble enough to make 
motion noftilble The Bronx rocking 
atone la ilfl unuanally heftry one, aUndlng 
well above the heud of the pmou who 
would rock It. And now we learn of a 
atniUar rock down la the aoutbern hem- 
•iBpbere, near Buenos Aires. In at least 
one reipect thia la more extraordtonry 
than the New York atone, for the latter 
presenta an antireiy ooUd picture to the 
eye, and one wotdd never suppow that 
It would roA until one had tried It, 
but the Argentiite boulder looka as though 
*the merest breath would topple It over 
Into the valley below This rocking stone 
la no amall atone with regard to alse, 
cither, it is 24 feet high and 18 feet long, 
and is eotimated to vreigb oomewhat more 
than 800 tona. 


Berlin’s FVnrtheominff Skyscraper 

W E have had It sumctently Impreaaed 
upon us that England and France 
are putting American Ideas into operation 
in tie manufsetoro of factory made goods 
—the quantlty-prciductton methods of Mr 
Ford and otben like him are really tak 
lug hold on the other aide of the ocean 
Now It aimeam that even the Germans 
have illched a leaf out of Uncle Samuel's 
book and that as s result the continent Is 
going to see Its first **cloud-scraper" as the 
German translation has It The archltcit 
of Berlin In an effort to follow our lead Is 
light up to the minute, too, and has 
stepped back bis upper stories from bis 
lower ones, exactly after the fashion made 
necessary by New ToA's new building 
laws. whiA restrict the height to which 
one may bnlld over his entire plot while 
leaving him wlA more freedom over a 
part thereof But he has gone ua one bet¬ 
ter in the character of the lower bloA of 
his building, which as shown In Ae ac¬ 
companying architects drawing, Is to be 
circular We do not know bow this struc 
tore wlU be received In Berlin or bow It 
wiU look In its low flung environs, but to 
our own eye, Jaded by long contact wlA 
New York's two Ay-llnes and her nnmer 
one street canyons Als curious Aape 
makes a dlsttuct appeoL 

New Gennan r ro c ew ti Freptriiig 
Hoar 

G KRMAN traffic cendttloni are tn 
aoch a bod otata that the oendlng 
of grain for long distances to be ground 
In largs mills Is at present out of As 
question. Under these drenmatanees 
the grain moot be boA atored and 
ground In the locality whm It la pro¬ 
duced. One advantage of Ala meAod 
Is that the grain can be stored without 
bogs and can, therefore, be more oon 
veuientty handled, then, too, grain Imeps 
much better Ann flour A new aystem of 
wodudng Hour adapted for use In small 
local mllla has recently been devised in 
Oermany, this U known aa the Steln- 
mets ayatem for deftulng and grinding 
grain. Tnatoad of being ground when 
endrdy dvr aa A the ordinary proeeM, 
the groin A literal Atoned A a 
moist coodlttoa. Just as the OkA A 
peeAdoft an atanond when bUaehad. 

ThA ikA of a kend of groA orswriaA 
extertoriy df It pemaabla Ayer of Ur 
Moua fltMT Atanflad u aa extemal maana 



An nnnsaaUy large roAIng atom A the Argentine 



The architect'a dravrAg for the front elevation of the tint Continental Ay- 
•eraper, about A go vp in BeAn 



ABMrican>made Swiss eheeas^ a la U. S. Government Laboratory 
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IS 

of mecbanlcal protection and an innar 
lutegumeut which A impervious to 
waAr and Ih meant A keep Ao luAmal 
iwrtion of tlio grain A a dry condition 

After this sort of inteualve peeling and 
ileanAg of the grain, it can bo ground 
In a mu(h siiutiler manner Aan when, 
AS Is the caso In ordinary grinding, 
special care ranat he Aken to keep the 
pure Hour ilRclf as free ns pnasible from 
Ah imperfi<ctly cleaned particles of the 
outer hull The Htelnmotx s>Htem em 
ploys for Kiindltig vertical machines of 
tlic simplest t 3 pc of cunstmctlon In 
this patented devU'e Ao flour is bnrled 
by means of Ae centrifugal force of Ae 
grindstone itself agatost Ac siirround- 
hig B>stGUi of Hierea, so Aat eAlwrate 
sifting machluGB become unnecesHary 
However, wlnre such mnAAes are al¬ 
ready possesf»ed Acre is no need of re¬ 
moving Aem Hlnoo they con be applied 
after the preliminary sjHtem of cleaning 

Contrary to Ao so-cviUed whole-wheat 
systi m fchUh iMtntnjpllHlies the production 
of Ae so-called wholcsubeat flour, the 
Ktelnmets 8>Htom merely produces dark 
grades and light grades of flour Uks 
ordinary mills. 

The stcliiinetx system also Includes a 
BiHNlnl iirtMCHS of linking, which in cou 
sequence of a new sort »f construction of 
the baking forms, succeeds In accom 
plifUilng the hIuu>s desirable slow bak¬ 
ing of Ao dough lu consetjupnee of Ae 
fact that the ilough Jn this process la 
cmnpamtively soft, the finished loavea 
have Ae best degroe of lightnessi, it be¬ 
ing easier to raise a soft dougb than a 
stiff dough 

The intiro proceaa of rleanalng and 
grinding the gra in requires only five 
minutes, so Aut It Is poaalble to have 
br(»ad ready for consumption In Aree 
hours fntm the reaping of tbe grain The 
hn ad has n peculiarly agreeable and 
clcnn" taste hcHauiie of the absence of 
Ae foreign l^ncderla. 

The baking f«»rms or "pana* nr*' made 
of clay with leiidon Irnttoms which allow 
free ac*cGint of lioat to Uie dough, thus Imk 
lug It thoroughlv in the intcHor as uell 
as upon the ouUldc of Uie loaf. 

European Cheese Made in America 

T HhUK Is a Joke, hoary with age 
alKmt tile mail >sho hedds Uie respcku 
sihlc Jol» of piuuhlug the holes in Ae 
*SnlHH cheeses One of Ae iUulitriitioDS 
herewith would Indicate Ant there A 
Hhiiut OH niiKh truth an flctlou tn Ala Jest. 

1 he fact Is, the i xjierts of the Ik imrtmont 
of Agriculture, lii their close Investiga¬ 
tion of the fsleiico of checHi'-maklng with 
n view to ranking New York and Wiscon¬ 
sin, rnthcr Aim hkliim and lUsiuefori, Ae 
Hourot's of Ann rienn cbi*c*se supply, have 
Icnmed a lot nitout cheeses, and Incidcnt- 
nlly a giHsI deal nliout Ae holes therein 
It seema Aut tlio boles. whcAer they ap¬ 
pear tn the fliilshed product or not, are 
quite necessary during the Intermediate 
stages of cheese formation, In order to 
l>ermlt of Ao proper drcnlatlon of air 
through Ae mass and the proper growA 
of the mold Before the cheese Is ripe 
the boles (.lose up, but Aeir work has* 
been done 

The proceaa In connection wlA whlcJi 
Ae particular punch which wc illustrate 
is used Is one for making flrst-Uess Roque¬ 
fort cheese from cow'a milk It was a1 
ways supposed that goat's milk was neceo- 
finry for this, nnd it was be]io\cd tliat the 
proper condltiona for Aa ripening of Ae 
cheeses were to bo found only In coriain 
caves of the district after which Aeae 
cheAHSs take Aelr name But Uncle 
Sams Inquisitive cheinlsta have learned 
hy long Investigation and repeated experi¬ 
ment that Aey can start wlA cow s milk, 
attain Ae desired conditions of tempera 
tore, moisture and air circulation for the 
curing process, and come out at the and 
with Just as good Roquefort aa ever car¬ 
ried a customs labcL 
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Inventions New and Interesting 

A Department Devoted to Pkneer Work In Ae Arte 



ThU ia<tromcnt dMerMlnea the rar* 
face tenalon of any Itqatd and ciTea a 
direct readinr on tlM dial 


Testing the Surface Tension ot 
Liquids 

AN apitaratuN for meaeurliis tbo rar 
face teuHliiii or variation of mirface 
laiiHione of a rItch liquid hae itecu per¬ 
fected by a ChtcKRo manufacturer The 
ilerlce 1« In n^lUy n torelou Imlaiice and 
the torsion of tlio nlrc Is usetl to coun¬ 
teract the tension of (her liquid tllni and 
to break it A siiiRle rradlni^on a dial 
Indicating the ileaiw of torsion of the 
wire fdves a flRiire which if the instrn 
ment has previously been siaiMlardlsed 
with water, gives the surface tension of 
the liquid hy a slmiilo proportbni 
The iDHtruujint consists of a stand 
provided at the t«ip nltfa a flue steel wiro 
at retched lietween end rapports One 
end of tbe wire is tlfchtly clamped while 
the other is attHched to a worm wheel 
controlled by a thumb screw To tbe 
worm wheel Is atUthcid a pointer which 
movea^ver a metal scale graduated In 
degrees. A hollow light aluminum lever 
with a small hook In the outer end Is 
clamped to the middle of tbe wire, A 
atlrrup Is attached to the book and cni^ 
rlea a lofqi with a ivripbery of 4 centl- 
ineters In length After plaHng this 
l<Mp In r<»utsi t with the liquid the 
pointer Is set at sem and tbe torsion 
of the wire Is gradually Incroaaed by 



the thumb screw till tbe loop of wire 
team looae from tbe liquid 
The action of rarface teosloo la bio¬ 
logical phenomena is a very fanportaat 
study 

Hie Solid Tone-Arm 

HOSE who beUeve that Ibe ultimate 
nhonograph wlU be on some princi¬ 
ple differing from that found In the oon- 
rratlonal hollow metal tone-arm wilt be 
interested In the experiments coadneted 
during the iiast eighteen years by Hr 
C B liepp of Plainflelil, N J Mr Heim 
conveja tbo tune vibrations through 
solid wood and string, ellmtnatlnjr the 
harsh motalllc tone from lustrumental 
music snd the nasal twaug from vocal 
pieces He has construdied, of wood 
similar to that used in violins and aged 
by a special process, a solid tone-arm 
which ho employs to carry the ribra- 
ttons to a stationary sound box The 
wood arm Is connected to the center of 


air riaas oqt of the air well and is dia- 
trlbuted tbsMglumt the room. TIUs sys¬ 
tem was naad most socn—ifnlly Cor a 
wiKde winter in an oOte ta the Navy 
Tard at Porismoutta, If EU where the 
ontside tempsratara wga at ttews as low 
as 25 deg. below am. 

An Ont-of-th«-OrdiMa7 Um f«r 
DIacardnd liras 

T he latest novel use for dlacorded au¬ 
tomobile tires to coma to our atten¬ 
tion la for small buoys. An aircraft 
company has been inaUng buoys of tbo 
type shown In the aocmapanylng Illus¬ 
tration, In tbe coBStnictlon of which a 
discarded automobile tire plays an Im- 
porUat part Tbe tire, it wlU be noted, 
la placed about tbe saaln body of the 
buoy, to keep it afloat, thereby roplae- 
ing the oork flUlng or other meaus «euer- 
ally employed to keep buoys abovo water 
Hie automobile tire buoys ere need for 
anchoring seaplanes and flying boats. 



tbe disk In the soundbox hj a linen 
Ktrlng The solid wood arm uses the 
(»nventlonal steel needle, but allows this 
to rest at an unusually low angle, which 
It is claimed permits an easier drag of 
the needle over the face of tbe record 
than is possible with the ordinary ar¬ 
rangement This not alone Is bsUeved 
to lengthen the life of the record, hut 
la stated ulsu to reduce tbe anrtace noise. 

A Partiwraliip of VontUatw and 
Radiator 

O Oommaiider 3 B. Ptlintr. V S.N, 
goes the credit for having Invented 
wbst appears to be an ingenious system 
of ventilating and heating that Is apidl 
cable wherever radiators are in mae Be- 
ferrlng to the accoaipknying drawing, it 
will be noted that his system oonalsta 
simply of a box arrangement at a partly 
open window to conduct the fresh air 
down behind a radiator where it becomes 
hested snd thence dlsslpsted into tbe 
room so that a person can sit cloee to 
the window without teellng the Slightest 
draft 

The advantages of this system gm said 
tu be manifold. First, it Is siapte, aee^ 
ondiy, it is automatic, reqairing no a^ 
tentlon other than telslng or towering 
the window no as to fegnlate the amount 
of air, third, it costs Uttte to build. 
Tbs operation Is dug to the Mtetda air 
being cold and hcai^, thus fordag i^ 
self through the epm window and 
against tbe warm air oC tag dsndty in 
tbe roaoL Its welftit causes it to drop 
down behind the radiator, tm Indleated 
by tbe arrows. Once heated tbs frsih 


Adrantagflfl of Motor Cimno 

M Banned by a crew of three, an au¬ 
tomobile crane oouslstlng of a 
large crane mounted on a large chain 
driven truck chassis Is capable of setting 
more telegraph or troU^ poles than 
could bs set by tbres gangs of man de- 
liendeot on hand methods. SimlUr seoo- 
omles over manual operations are real 
ised by using the ttM>tor crane equipped 
with a dsmshril bucket fdt unloading 
bulk material from freight car to pOs or 
from car to track Also on sxcavattng 
Jobs, which are not of sofllclent magnr 
tude to warrant the moving of a large 
and cumbersoms steam shovel, this port¬ 
able ersnt proves Its worth. T1» crane 
Itself follows the usual lines. It is of 
the fun-ewlng, ■df-eentalnsd type, ro¬ 
tating through flflO dsgrse^ and Is driven 
by a separate, d-crllndsr gaaoUns motor 
which la bout with an Oxtra large fly¬ 
wheel so as to ran maeothly la spits of 
sodden ap^cstton and tsleass ot loads. 
The cspscity of tbs ersoe is 8,000 iba. 

The particular advantage of tels crus 
unit is its abOlty to move rapidly from 
fOaoe to ptaes. ThU makM It sspadslly 
adaptabte ter cpsrationa which must 
be undtetakan quickly or for wurlc of 
short dnvsttsp wbsrs mote tlins would 
bs teieot in transpcnrttng the enstenary 
stosm-drlvsn or crawler type to the alto 
than in doing the work after arrtvaL 
8 sm of the spsdal nsos to UrhUh 
eqaipmsiit of this type may be pat are* 
OUarUg fttesto wrockags rsnlttnt 
from flrs or oontaioas, baaA^ JMUy 
raiig and asttlag up hsavy pissaa of 
mtclilosry. 




A dUcardsd autoawbils Urs sasi aa a 
ring absat a bisiy to givo it gteatar 
husys ne y 


A Dorlee for Locatfaqr Aiitoaiob&o 
BAgiaa Trou b les 

S IXTEEN years' expertenoe In auto¬ 
mobile repairs has led B. A. Ham¬ 
mett of Kansas Oily, UOn to Invent a 
motor testing device, which, eo be 
claims, locates loose wrist pins, pi>too 
sisp, connecting rod end main bearing 
kno^ leaky valves and leaky piston 
rings, when the motor U not running 
and without taking the motor to pieces. 

When the motor is running there are 
two distinct things taking placp, namely, 
an explosion for power, snd a vacuum 
for taking in another charge. Between 
these two effects wo get ou^ knocks. 
When tbo motor 11 In a firing position, 
but not running, tbe motor tester in 
vented by Mr Hammett is used to cre¬ 
ate alternatriy a vacuum and a oom 
preesloa in the firing chamber through 
the spark plug opening, which serves to 
indicate knocks and leaks In the motor 
Barii cylinder ts tested separately, oon- 
ssquently the operate knows where and 
what the trouble Is. 

The accompanying ricetch diows how 
the tester is used OoimecUon to the 
cylinder Is made by screwing into the 
spark ping hole. To test comprassioa, 
tbs tester handle la pushed down and 
the motor is turnsd two completo revo- 
Isttons by hand. The gaga than tndl- 
catos tbs number of pounds oompna- 
sion In the cylinder Other adjustments 
are made for tesUng ter other tcoublea 
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I CBHfanh’B Piaon-Nfit Indufttry 

> (OonHnned from pope 7) 

Ing Cor plfloifc-Bat di^es. The two stsplen 
go tOftOUior 

Wbsa thft iriflon oonas ur burrs begin 
to ripon ft&d crsi^k open, duo to frosfs 
offisetSi tbo nuts drop out like ehentnnts. 
Tbep the Plates spread their bUukete ttn^ 
ds» the treen and knodc tb«n oft with 
dubs ftftd poles. Jkttor this they arc in 
tsnlottsly denned by tbe sqnaws, who use 
tftB-shftped willow bnskets, tosidng them 
In Uin wind until nil tbe refuse is blown 
ftWfty Tbe more adept Its ueor tbe Urger 
tbe basket The older women ore export 
ftDd ha ndle a bushel s day each with 
eftsOi The cleaning U followed by tbe 
neceeenry process of roasting A pit Is 
dug, ft lot of rodcs are bested^ often by 
burning oones» thrown In^ and ttie nuts 
spread om them and stirred until done 
Only on Indian con do this properly 
They dry out quickly after roastltig and 
■bould be eaten within a few months. In 
the rdw state they may be kept Umg in 
a dry, cool place Uany ere sold no 
roosM and the oonsumer is tbe looer 
thereby because the white man cannot 
bring out their best qualities In tbs Bnest 
oTsn yet designed 

Each family or group of families cadies 
Its own supply, to be drawn us required, 
in deverly^eonceoled places under rocks 
and leaves. Sddom do they steal trtm 
each otber-nerer, before civlllntloa was 
thrust upon them. Occasionally a white 
man atamblei upon a cache and helps 
himself In tbe earlier days a few pale- 
faces lost tiielr scalps through looting 
caches. 

A few years ago It was an easy matter 
to exchange a sack of flour for a sock of 
nuts, while t lew biscuits wonld boy a 
uonsiderahie quantity, but the red man has 
beoomo sophisticated To offer him any 
thing but real money la assurance that no 
nuts will be forthcoming. lie under 
stands monopoly like a war profiteer, he 
has learned all about the law of sufqily 
and demand. 

The Indians grind the nuts into meat 
and make palatable bread ond also a rich 
porridge lluqr go to extremes In eating 
When they have to loooen their belts for 
comfort they give no thought to the da>s 
of poesible emptiness ahead Sometimes 
a dusky glntton will orcrload^hls stom- 
adi with tha nuts and seek relief lycin 
the consequent pain by external rubbing 
with liniment made of the aoine thing 
that caused it Tbe friction aids diges¬ 
tion and tha liniment gets the credit No¬ 
body hoe thought of patenting this **hoap 
medldne.'* 

The pUkm nut contains on astonish¬ 
ingly high percentage of fat—01.0, ptotdn, 
14 0, ou, 2A , carbohydrates, 17A, water, 
8.A It has the high fnti valne of 8,8641 
per pound, and la credited with tonic 
properties beneficial to tbe entire human 
ayotem. PugltlYes and men lost In tbe 
lofty Oalifurnia mountain wonderland 
have sustained lift on It alone for months 
and come out In good emidiUon. 

Bridginf th« Ddawsi:* at Flilla* 
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(CofifftHieg from pegs 9) 
beans and some bracing weig desi gne d 
for hl^ strength alloy steeL A medium 
carbon steel woe used for remaining steel 
construction ezeept Che cable and hangers 
of the anopention bridge design. For 
tiwot high carbon ftted wUre pnmessing 
eten greftter strength than that used in 
the New York suaprasimi bridges Is atoll- 
aide, In No. 6 olae (Jflfi loch diameter) 
this wire boo on ultimate strength of 
216,000 pounds per equere Inch and on 
riostie Uatit of dnr 144,000 pounds per 
squoru Inch 

The report statee that local co p dltt cns 
reqnirft that tiw coblas bft ourlod to on 
anjrtfHn 8 eooriderftble distsnoe bock 
efthe towerft and It Is flier ef ore oeooom- 
leol to eospand the side apeiis from tlwm. 
The eeUee and towers aseessery for the 
npoa sftstela the fixed load of the, 
iiwnh with bat a 


ereeee In slse and at little additional cost 
It Is desirable that the side spans be 
something less than half the main span 
in length 

The dimension which has the most Im 
portent effect on tbe economy of design 
of a suspension bridge Is that of the sag. 
or versed sine, given the cables. This dl 
menston Is tbe Tertlinl distance between 
tbe highest point of the cable curve at 
the towers and Its lowest point at mid 
span On the choice of this depends tbe 
else of tlie cuble, tbe height of the tow 
ere, the weight of the anriioroge and the 
pressure on their foundations The 
stresses in the stiffening trusses urn also 
In great measure Influenced by it tor 
this design 200 feet was chosen as the 
versed sine Vamt suited to the rc<|idru> 
ments of tbe bridge and its economy 
By tbe simple expedient of plat lug the 
walkways on tbe upper lateral, bracing 
and grouping the vehicle and car road 
ways on the lower levels, the (ngltiecrM 
considerably reduced the width of ileik 
space The roadway Is Inside the enrUnos 
At Brat the engineers considered Kiiq>cnd 
Ing the bridge fnim four main cables an 
In all the New York bridges But this 
would involve a width between uuUlde 
tower legs of 118 feet and main pier cais¬ 
sons 170 feet long The two cable design 
adopted permits the two tower columns to 
be placed 80 feet apart and saves twenty 
five tier cent In the cost of main piers 
alone It glvea also a much more definite 
distribution of load to tbe cables 
This choice reqniretl a notable increase 
In the slse of cables. Those In the Brook¬ 
lyn Bridge are fifteen and three-quarter 
Inches in diameter I'lio Bllllnmidnirg 
cables are eighteen and five-eighth Inches, 
and the Manhstteu twenty and a half 
Inches On the IMnware Bridge the also 
determined on la thirty InchCM Detqilte 
the fifty per cent liurease the manufac¬ 
ture aud erection of the cables will In¬ 
volve no new or uutrtetl procedure, says 
the rejHirt The wires will Iw laltl In 
ptaci» tedlvldnally and parallel to nmke 
up 6t strands, which will be snbsc 
queutly lamnd ti»gether and wrapped wltli 
serving wire to make up the complete 
cable of 16,000 wires Every twenty and 
a half feet meamtred borisontall> a cir¬ 
cumferential cast steel Mddle will he fast 
ened to the cable, over which four galvan¬ 
ised wire ro{M>s, two and flvo-elghth 
Inches diameter each, wlU be bung to 
carry the auapended structure The cables 
rest on cast steil saddles on the towers 
and at the anchorages Back of the 
anchorage saddles they are fastened to 
anchor chains embedded tu the mass of 
the anchorage mSMmry 
The stiffening trusses were computed 
according tv the l>efteotlon Theory, first 
used on the Uanbattan Bridge It Is 
based on tbe behavior of the bridge as a 
comfNiolte otructure and takes Into ac¬ 
count tbe part which the total weight of 
the structure plays In resisting the cable 
deformations. The stremiefl are computed 
for the specifled moving load of 11,900 
pounds per lineal foot, and a temperature 
range degrees, to cover all condi¬ 

tions of loading and temperature 
Tbe report states that in tbe early oui 
pmiBioii bridges, with small spans and 
light loads, tnasoiuT towers were mostly 
used The Blooklyn Bridge, with Its long 
span, has stoiie towers, but In all suc¬ 
ceeding suspension bridges of that mag 
nltttde the towers have been built of ateri. 
The reason for tbe departure from ma 
•oory la irarely a matter of practical en 
fineering. There Is so doubt that well 
proportioned masonry towers prodnee a 
fine aesthetic effect but structumUy they 
esnnot satisfy tbe engineering requlre- 
monte of a lo^ bridfa, 

Under Various conditions of loading the 
reteing p<dnte of the cfthles on tbe tops of 
the towers ore subject to oooslderahle 
bmrlsontel diqiUeeaienta. Formerly, it 
was common iwactioe to place tbe cable 
saddles ML roller beds, which were relied 
upon to permit this motion. Bxperlence 
en large bridges bos Shown that the 
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mien and laddlee do not nore natU fric¬ 
tional reiriatanee of oonaldcrablo mafnl 
tude baa been prercoma. Tbla ■■ that 
the tomra inaR bend to permit tbla horl- 
■onUl dlaplacement The larae disnen- 
slons wbldh maaimrY towen require to 
mataln the enormona reaction of a loof 
opan bridge makea them unfit for bendtaa. 
The neceeaary lateral width cana^ dlfll 
cnltr in eectirlna audlclent clearancea at 
the point whore the roadwaj paaaea 
thronah the tower The cablea will be 
rtirldir attached to the topa of the ateel 
towera, thla With a Tlew toearoldlna the 
uncertainty Of reaponae of the roUera. 
Hence the atm towen are ao dealaned 
that they can ufely deflect In tfte plane 
Ilf the cflldea aa rnnrb aa may be roqnlred 
to permit a balancing of the borlaontel 
form The prot*cr proportioning to bring 
thla abont, when the towen are fixed at 
their baae multa In alender and graceful 
linea The atrength to withatand the 
bending atreaaea In addition to the direct 
■treaaea la proxldod by the addition of 
the proper amount of material 
The towen are 12 feet wide at the top 
paraM to the cablea, widening to 40 
feat at the baae Tranarpniely the width 
In eeren feet The anchorage maaonry la 
dealgned aa a monolith Bach will re¬ 
quire SOfTOO cubic yarda oi maaonry^ and 
reat on grarel atrata» and on Inclined 
caliwona extending down to rock or other 
Mtlafnctory material The horliontal pilU 
of the ceMee combined with the weight of 
ilia anebiwage prodneea a resultant In¬ 
clined to the TMtlrle about one foot In alx 
feet To avoid any posNlble dotabt aa to re- 
•lataoce to ritding of the anchorage It la 
Intended to sink 20 pmaU calsMoua to hard 
foundation with the same Inclination aa 
the resultant of tho form 
A program of widened streeta to meet 
the requirements of the now bridge alio 
baa biffu aoggested liy the engineers, 
based on a oompretiefialve traffic aurvoy 
The board reports that the bridge can be 
built by July 4,1020, the Besqulcentennlal 
of the Declaration of IndependenoBb Plana 
are now w^ along In Philadelphia for 
celebrating this with a woHd a fair 
Hock suitable for foundations was found 
St 86 7 feet on the PMfaidelphU side and 
91 0 feet on the Camden side below mean 
high water at the site opposite Franklin 
8qaan>, two blocka north of Market Street 
Philadelphia, lerommenfled by the engi¬ 
neer* for the bridge At other altea con 
slderod, the rock level was near the p^t^ 
tlcslile limit of pneumatic foundation: 
work, exceeding on one side of the river 
or the other 110 feet b^ow which depth 
the Bngtueers find that men can woA 
(inly In balfdiour shifts. 

The Condensing of Mlft 

(Coaliaaed from pope if) 

Is a sturdy six-cylinder affair tliat 
pumpo the milk under a pressure of 8,500 
p(»un(lf through a aeries of mlnote paa- 
aagfwoya, and this serves to atomise rite 
globules of butter fat . cream, rio tC- 
fectnally that they do nq^ again combine 
tot remain evenly dlstriwited tbronglumt 
Oe fluid. Until this macblifi WM de- 
yvloved It was found that in a can of 
evaporated milk the lighter soUds wonM 
rise to the top while the heavier ones 
settled to thft bottom, and the pnrehaser 
often mistook thla coudiObn aa a sign 
that something was wrong 
The preserved milk we have been de¬ 
scribing is thst cMimmonly known pa 
evaporated milk, and Is unsweetened As 
it is expelled from the bomogeulaer it Is 
forced first through the colls of a water 
cooler and then on tfarengfa the pipes of 
a brine cooler where its temperatnra 
drops to 45 degrees Fahrenheit OealMT 
from the latter retrlgeMtlng equipment 
it pours Into enamel-lined tanka whenot It 
Is fed to the filling machtnea that chaits 
the cans familiar to all of us. The cgM 
when filled and sealed are carried to the 
atcrlllxlug room where they arc exposed to 
the beat of live steam for from thirty mto- 
utea to an hoar at a temperature ranglag 
from 226 to 240 de^qg Fshrenbelt 


The sterUiaar ll^ In sfltSct, a bcdlsr la 
which ia mounted a revolving w b eeUlk s 
atructora capabte of bohUag fl,7SK> eana at 
a time When this framework ta loaded, 
tbs Mg Iron cylinder la eealsd, hot water 
la admitted untU tbs steriliser la nearly 
filled, and then steam la apidled to bring 
tto temperature up and tp malntiUn It 
there for the derirad period With hot 
water and steam need ao widely In a fac¬ 
tory of the sort ij;^qaeatloB, It la not aqp- 
prialng that ill expenditure of three giU- 
Iona la required for every pound of milk 
condensed TBbarafore, the water supply 
moat be abundant and of unquestionable 
purity When the atorillaed cans of*evap¬ 
orated milk have cooled, they are then 
ready to be )aMrd mechanically, packed 
in boxcw, and loaded aboard cars for ship¬ 
ment It la entirely practicable to receive 
tbe raw milk In the morning and to dla- 
patch the finlrited condensed milk In tbs 
afternoon 

“P rcao rre d mllk,^ te., sweetened con¬ 
densed milk, la not run throngh thq bomo- 
genixsr nor ia it aterlltaed after canning. 
About Ifl pounds of sugar la added to 
•very 100 ponnfla of raw milk while tbe 
latta^ ia In thd hot weUa or after the bulk 
of a riiarae baa been drawn Into a vac¬ 
uum pan The sugar content ifloya tbe 
part of a pteacrvatlve and tbua obviates 
tbe need of the protective treatment of 
aterillsing, ihnd the sugar also prevents 
tbe aeiiaratlon In storage of the light and 
tho heavy aoUda In the condensed com 
modlty But the use of sugar Involvea 
soma very alee problems dnrltig the prep¬ 
aration of pretetved milk, and the utmost 
care moat be exerclecd to guard against 
**aandlneaa" dne to the crystallliat^ of 
some of the sugar Thla grlttlneaa does 
not rsally impair the product, but the 
public Insists upon smoothness. 

The avoidance of aandlneaa depends 
upon various things, le, the maimer In 
which the sugar ia commingled with the 
**batch^ of milk, tbe temperatures vm- 
ployed In the hot wells and the vaennm 
pans, ami also the cooling processes relied 
upon In rDfrlgeratlng the hot condensed 
milk when It la tapp^ from the vacuum 
pons If the percentage of cano sugar 
fall below toe requisite measure the re¬ 
sult ia a gelatinous milk or one that may 
spoil sooner or later, on tbe other hand, 
however, an excem of sugar, no matter 
bow skllfttlly the cfunlenalog milk la han 
died, will, In all UkcUhood, Induce aandl- 
oeas. >ccdleBa to remark each manufac¬ 
turer has hia own ways of insuring a aat- 
Iflfactory outcome, and the raw milk ob¬ 
tained ut tbe different aeaoona of the year 
ImiKMcs raodlflcationa In practice One 
pound of tbe final product re p r e sents ap¬ 
proximately two and a half pounds of 
fresh milk, and the water content aver¬ 
ages abest SO per cent Normally, milk 
baa a water content of 87 per Gont 

When the sweetened condensed milk 
has bseir run t^ngh the coolers, It U 
then led to glaaa-liued tank* from whence 
It Is drawn off and anpptled to the filling 
machinea, Tbe filling apparatus are de- 
jdgned ao that their oeveral cylinders will 
bold Just MHnigb milk to charge a corre- 
Wiundtng number of cans, and In the 
course of a working day one of tbeae ma- 
eblnea #111 take care of 109,000 fifteen- 
ounce tinV ktonlfeatly, In tbs prepara¬ 
tion of both pragerved and evaporated 
milk, the original bulk la reduced about 
ona-haU^ and, similarly, tbe extraction of 
a large percentage of tbe water dlmln 
labea the weight greatly In pM^wriloa to 
the unit of remaining foodstuff There¬ 
fore, rasolla are realised that affect tre¬ 
mendously tbe space occupied and toe 
weight to be dealt with during aobesquent 
tranaportatian and gtorage. In other 
words, when our condenaerlea tain out 
In a year a matter of aubstanttally 8^,* 
000,000 pounds of «mcmtrate4 ntitk—aV 
lowing for the sugar content in thtetegfeC- 
ened clasiK-tbe marketable ccmaiodlty in 
the cans represents a aavlng In fraiiht 4i#l 
quite 1,200J)00 tonal At the same T 
they have co naar vefl BMte than 
000 pounds of an extrsnaaly pwlafilbla 


toodatnff and ptoegd H within tiw 
of ridi and poor evacywlnre. 

Finally, it aboold ha marhad that a 
steadily Increaalnf peiqaa tag e of ]jbe an- 
nnal prodoBitkm of concanteatad milk is 
what is khown to tbe trade as **pUin oon* 
denied milk,** which la sold in balk with- ^ 
out bring BterlUsad or pr aat r ved with' 
angar. Its keeping qnaUtleR howavar, are 
gpdatiy Improved by the ev a por ati on proe- 
eaa to which It la sabieetod is tbe Tacvnai 
pans; and thla milk, eommonly ahlppad 
In 40<qiiait cans, la eztoiial^iy used hy 
confectioners and tea eieam manafao- 
turera. Tbe eondenaerlea, theref or e, art 
eontributiny to the Inriatsnt and grawing 
extcUona of AaMrica'a 


Tlw Hmtim for Jolr, 1121 

(Coatiaaed from pops if) 
month, bnt la too near it to be seen. He 
paaaea through Inferior conJniKetlon on the 
7th, and later comes Into sight as a morn¬ 
ing star, running out quickly to elongation 
on the 28th, when be rises at 8.80 A. M. 
He riMold be easy to see during the last 
week of the month. 

Venus Is a morning star, and reaches 
her greateR rioogattoa on tbe let, 45* 
44* from tbe eaa 4 She rlase at 2 A. 
and la exceedingly oonHdciioaa all this 
month, 

Man la Just past ominnetion with the 
ana. and, though theoretically a morning 
star, la practically InvlalUe 

Jnplter and Saturn are hath evening 
stars In only five degrees apart On 
tiie 10th the former acts at 9 50 P M, 
and tbe latter at 10 10 Jupiter ia mov 
Ing eastward faster than Saturn, and 
ateadlly drawing ueam to him, bM the 
conjunction of the two will not occur nn 
tU they are’loot In the anna rays. We 
■till sec tbe dark ride of Saturn's rings, 
but they are turned more and more nearly 
odaewlie toward us, and after Auguat 8rd 
tbe bright ride wlU come Into view once 
more 

Uranua te In Aqnarloa, and comes to 
the meridian about A A M In the middle 
of the month Neptune ta In Cancer, and 
un<»bservable, aettlng leas than two honra 
after tbe sun. 

The moon la new at 10 A M on the 
5th, In her first quarter at 11 P M on 
the 11th, full at T P M on tbe 19th, and 
in her last quarter at 9 P M on the 27th 
She la nearest the earth on the 6th and 
farthest away on tbe 2lBt During the 
month she la In conjunction with Venus 
on tbe iBt, when an occultatkm » vlrible 
In Bnrope, with Mars and llprcury on the 
fith, Neptune on tbe Ttfi, Jupiter and 
Batura on the 9th, Uranus on tha fiftrd* 
and Vhnua afaUi on the 8Ut 
CoflMta 

Wlnnocke'a comet, of which we spoke 
last month, passed perlbrilon <m June 
18tb, and was oeareat the earth oa the 
preceding day at a distance of about 14 
million mlleo. By July lat It wlU be al¬ 
most twenty million mllea from oa, and 
rapidly receding According to an accu¬ 
rate ephemerta, c ompute d at the Uulver- 
■Ity of OallfonUa, Its apparent porition 
WlU be on July lat Oh. S2m RA.,Dec.19* 
55* south, while on tbe 20th It wUl be In 
Ih. 21m and 84* 27* aoufh. Unleaa some 
exceptional brightening takes plaos^ It 
wiU be Invtribte to tbe ^aked eye aU 
throngh ib* apparition, and wlU be only 
of the ninth or tenth magnitude In July 

Beld'a comet, dUoeverod at the Cape 
In March, ta now rapidly recedliig and 
growing wy faint 

A comet was discovered by Dubrage, in 
Buaria, on April fpth. Aocoxfllng to ele- 
topata oampated at Pe lra grud, it passed 
peribriten On May ^ at a dlafanoa 
of lOT Doiiiff n —Hm flroin the aim. 
It la BBOvi^^ma direct oeWt, with aa In- 
riination of 22*. A of the orUt Indl- 
catoa that U abouM ramato vfribla In the 
evening sky fty 
from the earth 
f » 1ntrir No sgh 
atottthte afiimad. 

Mt 'Wnam ONiMteryf^ 
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Ship and Sail in A merican Ships 7 

Your American Merchant Marine offers you Me 

fast, luxuriously appointed modem steamships ^ 

with metropolitan hotel service of the highest 
type, affording the traveler every refinement, rent 

comfort and convenience 

A freight and shipping service for the ^ 

American exporter and importer, exceptional I Am 

m speed, reliability and safety to all parts of \ sm 

the world \ ^ 

See daily papers for schedule of saibng 
dates, ports of call, lists, etc 
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"/ have not yet begun to fight 

The spvnt that anmated our fore 
fathers tn the glonous upbwUmg of 
our Natton on the seas bespoke even 
$H those early days an api^eeiation 
of the Vital necessity of an Amenean 
Merchant Manne 

Our hentage of such patriotic sac 
r^ces to estaMssh for all tms a far 
reaching arm of commorce and gpad 
wdl to carry to the nations ef On 
world the products of our fidds and 
factories logsther with t^ spirit of 
Amenean Ideals demaniltM me ests- 
senry that these nehle efforts shall not 
i ave been made tn pom 
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A Noble Preoidentlal Precedent 

I\KSC><>HK ami m.vvu >i«rM th(> HMMvtary 
of State of our >oiiuk rt'pulHIc iteunetl a notable 
letter to tbe Amcrloan lIlnlHter lu l^don 
Mn fllletl wan Ibln kHter with noble puriMHa', m> rleb 
mill Ktatewuanllke rlalou that we nboubl like to itee 
It east In hrunte or Rravon lu atone and net iip an a 
pirmaneitt memorial in tbe lefflnlatlvo halla of 
««*»! Tbe letter written by Mourtie In the jear 1814 
1815, was aa follows 

**Tho information you yiye of orders havliiK been 
Issued by the Ilrltlab Uovemment to ini.rense Us naval 
force on the lakes Is eonflnued by liitolllffeiic'e from 
that quarter of nitHHureH havlug lieeii ntrually adopted 
for the puriKMe It U evident. If taHi imrt\ ausmenU 
ItM force thire with a view to olitaliiltiR the asoeiidenry 
over the other that vnat ex|ienHe will Ih* iiiourrod, and 
the dinner at eoHlakiii anirtnented In like deirree The 
J'rosldcut 1 h slnccrtdy deslruuN to prevent an evil 
which It In preminuMl 1 h equally to l»e deprecated by 
both OoTemments lie therefore iiuthortiea you to 
propoae to the ISritlali (■orerument such an arranac 
ment reapectlnx the naval force to be kefit on the lakea 
by both Oovemments an will demonstrate their iMcific 
policy and seenre tbelr iicace Ho is wflllnk U) confine 
it on each side to a certain moderate numla^r of armed 
vcHcsels and tbe smaller the number tbe more affreeable 
to him or to nimtaln altofether from an armed force 
beyond that uaed for the revenue Yon will bring this 
subjc>ct under the coimlderatlon of the Hrltlsh Oovem 
ment Immediately after the receipt of this letter '* 

The letter was duly nnidvod and considered, and out 
of It aroae that tcsi-llttle-known hut momeiitona treaty 
called tbe Hush Haget Agreement, aciHinUng to which 
both the Halted Htnhw and the Hrltlsb Govern 
ments agreed to limit tbelr naval armaments on the 
Great Ijikes On lAke Ontario each OoTcmment was 
to maintain one vessel not exceeding 100 tons burden, 
equipped with one 18-pound cannon on the upper lakes 
each was to malutnlu two vessels of tbe same burden 
and armament, and one on Lake Chamidaln All other 
armed vessels cm tbe lakes vrere to be dismantled, and 
no other vessels of war were to be thereafter built or 
armed 

You may search all the records of diplomacy as far 
back ns diplomacy has existed and find no single act 
that displays bnmder w tadom or greater mural courage, 
or that has been mure prulifle of beneflclal results. 
Judged as an ait of Ntati^ansblp It has been pro- 
nonnfcd the highest uiblcvcmcnt of the Kngllah-aiieak 
lug rac«A That this pacific move, made by the Presi 
dent of the United States Immediately at the (.lose of a 
bl^terly*cimtested war, has been fruitful In the way 
that he suggested It would be. Is proved by the fact that 
the two greatest powers of tbe world, the United States 
and tbe British Kmpire have lived In peace for over 
100 yemrs although tbelr adjacent tenitoiies, for a 
■beer streU*h of 4 000 miles, have not a fort or a can- 
miu or a soldier to giuird their frcmtler on either side 

Today, at tbe close of another great war, in which 
the two nations have fought, not agalust each other, 
but as staunch allies against a comiiKm foe, a similar 
overture has been made, this time by tbe Oovemment 
to which Hecreuiy Monroe addressed hla letter of 1814. 
Tho overture has come. It is tme, not in tlie form of a 
diplomatic letter but rather aa an open dedaratioa 
of attitude or policy made In Parllameiit bv tbe British 
Premli r Speaking of the desire of Great Britain to 
uoopc rate with tbe United States In its world policies, 
partlLolarly lu the matter of amuunentA he dectarea 

* We bs>k confidently to the Government and people of 


tbe United States for thdr sympathy and nndaratand- 
tng In this respect Friendly cooperation with tba 
United States la for ns a cardinal prindpla, dfeCated 
by what seatna to na tbe proper natnn of tUnga, 4to- 
tatecl by reason quite as much as by Inatluct and com¬ 
mon sense We desire to work with the great repobUo 
in all parts of the world We desire to avoid the 
growth of armament wlietber in the Padfle or elae- 
where We are ready to dlscnsa with American states¬ 
men any protiosal for UfnitaUon of ammmenta which 
they may wish to set out** 

IHfrereut from Monroe k letter of t8t5 In Its wording, 
hot identlfvl in Its spirit and purpose is this proootwee* 
ment by Great Britain upon the question of world poll- 
ctes and armaments. But, the people of the United 
Htates are thoroughly In favor of limltnUon of armar 
meats, and tbelr representatives lu Congress have no> 
tIAed President Harding, or shortly will do so, that this 
Is tbe expressed Mentlment tif the people Our Hresitlent 
therefore is In a posltltm to produce on a world wide 
ftcalc those nanie hetieftcent results which sprung from 
I bat letter of one of bis predecessors written flveaoore 
and seven yeam ago. Tbe President, however, for 
certain rensoiis which he does not disclose, seems to 
hesitate In making any definite move toward calling 
a I'uuuill for the adjustment of this stupendons ques¬ 
tion Meanwhile, naval conatmctlon Is going full blast 
ill the navy vanls of the world and It would aeem to 
many probably to moat of the Ameriran people, that 
tills delar fOr whatever cause It may be, Is endanger¬ 
ing a great cause Tbe two other leading naval powers 
have expressed themselves through their moat promi¬ 
nent statesmen—for Japan has made announcmenta 
Miually Butboritativo with that of IJoyd Ge org e a s 
being heartily desirous of meeting the United States for 
a dlsenaalon of the question of armaments 
The delay In tills vital world matter is to be laid at 
rnir own door Why do we hesitate! It cannot be that 
the President Is awaiting a mandate from the country— 
Us voice In favor of coaclUatlon aroatKl the green 
table Is unanimous and unmistakable It has been sng 
gcsteil that the Govemment knows of certain dliturb- 
lug facts In the International situation of which the 
public kuoPM nothing. Well, If so, Is It not lN»tter to 
settle snch matters now, over the table, than later In a 
bloiMly war! 

How Fast Do Wrdo Fly? 

\KllYONH surely who has watched tbe flight 
of the swifter birds has, now and again, made 
bis own estimate as to the speed at whldi they 
sweep by The s|iccds attained by the carrier pigeon, 
the duck and the faster of the sea blnis have formed 
the subjei*t of endless guesswork and Inevitable exag¬ 
geration Birds which are Incapable, even when at full 
stretch, of doing more than 40 to 50 miles an hour, have 
tieen credited with 100 and over, and we remember 
reading somewhere the serious statement by g aun 
who was both naturalist and huntsman, that when he 
was lying In wait for docks be had more than ow» seen 
a flock of geese imum overhead acniaa a certain mesa- 
ured stretch of landscape, that ronst have been going 
at least 120 mlltH* an hour—and this in still air 
Now tbe tact of tbe matter is that nothing Is more 
dlfflcult than to Judge of the Sliced of any object through 
the alr^by mere human obaervatloo Foreataortanliv 
due to perspective alone renders It Impossible to tell 
Jimt when a moving <^Ject passes above some fixed 
point on the ground, and almost Invariably the ce- 
tlmatsd qieed is far beyond tbe actnal. At the pivaent 
time tbe highest weU-anthenticated speed la that of 
homing pigeons, some of which have reached a speed of 
00 miles an lioor over comparattvtiy abort dietanees. 

Rut bow cornea Ookmel R Mrinertshagen, a noted 
I mitbologlst In Great Britain, who baa recently pob- 
Itshed some data on this subject to tbe /Ms, which in 
the leading RngBsh /oufoal devoted to bird Ufit The 
colonel statca that dnrini Ms anti aircraft dutlea te 
tbe course of tbe war, h^ trained hla mea in Ihstrii- 
mental work by making taha obearvaiJmis of iha 
flight Mrds Tbeos bg ooUectod and Own cenfirmed 
their resnlta by Instrarngntal work h l m srit He teUa 
ns that the speed of Midi, as thus aecorattly aaco*- 
talnod, Is far lietow vriiat jit Is popularly beUevad tp ba* 
varying from 80 to 40 milaa for tbe ampler paeeerea to 
from 40 to so milee an hour in the case of wadara* 
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is frightened by an «Mmy, or whmi It Is ponaclng qhpm 
its prey. U can accelerate greetiy for a Itadtaf tii^ 
Be egttmates that for a short distance tM swift can 
reach a Nmed of 100 ndles an hour. 

The altpisne^ tberefore, has greatly iutpasgsd the 
swiftness of the birds both in Its power of snstatnad 
speed and In its maxtmvm speed, rrom 100 to ISO 
miles an bonr can be maintained by many Of the ytan- 
dard macblnes, and wa know that last year the radhg 
speed was carried up to fraa 180 to llO rnUas |ler 
hour 

Where tbe Urds still greatly sorpass the bnmsn 
flying machinoa Is in tbe matter of talcing off gnd 
alighting. The seaMrdi, and all birda in fact by 
changing tbe angle of Inridence of thetr wings, are aUe 
to reduce tbelr landing speed at a rate which*the air¬ 
plane and the seaidane cannot at present approadL 

laportmt Pktmt LigfabtiM 

I T is probably not known to many Inveutors that 
the laws of many fmrelgn countries raqulra a 
patent obtained In those coUntriaa to be worked 
there within a certain time limit which Is detennlned 
by the statute It Is cnusklered by many that tiila re¬ 
quirement works a hardsUp to Ammrlcan Inventorar in 
that the Invmitor Is snpikised to aatabllsh an In&mttry 
covering his Invention In that foreign country, whereas, 
SH Is well kmrwn, no working time Is sat for anybody 
obtaining a patent fa the United flutao. 

Senator Stanley has Intnrinoed In tbe United Statca 
Senate a bill designed to remedy this dfacrlmlnatbm 
It provides that patents Issued to persons not dtlscns 
of tbe United States shall contain a proviso to the 
elTect that If such iMtcnt is not worked or put In oper 
ation BO as to rsmilt In actual production of the article 
In reasonable quantities in tbe continental limits of 
the United States within tbe period of two years from 
the date of issue, tbe United States reserves the right 
to license any person, or persona, for purposes of aun 
ufactnre, use and sale In the United States, and It 
fixes the royalties, the manner of payment and the 
penalty for failure to pay 

It should be borne in roind that when foreign patents 
are granted certain taxes have to be paid by the 
American Inventor annnally, and that the patent Is 
forfeited In case these taxes are not paid, and farther- 
more, lu certain conntrlea, as stated above, In case 
tbe patent has not been ^Vorked** In that oountry 
Germany Jn particular baa been very exacting In re¬ 
gard to tbe wnriOng of tbe patent within tbe limits of 
tbe Empire It has now been found that the KTupps, 
of Kssen, Germany, have recently filed a vary large 
number of applications In this country, soom 218 In 
all, and It U with a view of compelling the foreign 
Inventor to establish aa industry la this country that 
the legIslatJoo In question has been proposed. 

It has been thh policy of the United Stotes to keep 
aloof from any snch legisintloo as that proposed, or 
tho paying of snnnal taxfi|, ^ course Uwre is n great 
deal to ba said on both sl&s of tbe Question, nnd it is 
hardly likely that the bill would bav# been Introdooed 
Into tbe Senate were It not for tbe great nmnb^ of 
appllcatione which bavo been Introduced by tb# Kruppa. 
Purtbermora, It la a grave queatlan wbetbar the pro¬ 
posed bUl will accomplish the racult for whldi it la 
deelgnad. In tbe year 1909 a treaty was entered into 
between tbe German nnd tba United Bteteg Oofam- 
mente lu which it dM not become nenaseary for an 
American applicant to woric Ms InvetttiOB la Gamiony 
or couiae, all tbe treaty obUgatloas were laid aside by 
the war, but when paam la onoe declased It Is highly 
probable that aU tfis tocmer tmMes wttl be re¬ 
enacted ov^ at teaet, vrlU come agala late operation. 
If a tew aboiild then be pdastoi mOk wblrii bur^ 
were impoaed vptm the eohlect here wMch aa 

Awminen dttami ig net coehpilied to mto^ In Oanam. 
it ti m4y fair to annma toat a vetolteioity ImMaHon 
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A raw IT iwHck-»ffikdlteC m rml auv iwtteh 
MMutanlnnlntiiT tbi (MtoMi «£ a lanaU ifaraotnn li a 
Heat that lua aocca a rtn l l y aooompUilMNl by a 
^iMpany. Munithctariat awltebiac UerioM Tta tiay 
awitcb ii latawM to tit Into fixture canogtoa and 
plataik u wait aa the hisea ot portabla taiuiM the dt- 
nwDitoitf at Whicti muit ha kapt amaU. 

Oil riiiaTatara far Pawar Tnaafanaanr^ lead- 
tag alactrto coittpany baa dar^oped an aU ouoeerrator 
Which altmtoatsif aiudglnff aa a rBaolt of axpoaiuro of 
bo^ dU to osyaeo. Only In raro Inatancec, eo It U 
datiaad by thy manufaatiiriiig company, can any mola- 
tnta ooodaaaatton take idaoa, and then It la abaolntely 
confined to the conaftr a tor wbero It J» trapped and 
may bd drawb off witbont lU comlnir In contact with 
the main body of the Inafilating oil, tberoby greatly 
redndna tba work of keoptag the oU up to proper 
dldeetrte Taliwa. 

PtacUSn Farai of Katata BUetroatattc VoltaMiar. 
paper read before the Inatltutlon of Ulcctrlcal Kn- 
gineora deacrlhea'a form of electroatatlc voltmeter for 
imdakto meaaarement. Tbo Inatmiueat follows the 
I general arrangement of the Kelvin type The chief 
modlflcattoni are (1) Very coodderable reduction In 
welghti pemlttlng (2) the uao of a Ufllar anqienBlon to 
ovmome the elfoet of elaatle fatigue / (8) a ntodlflca- 
tloo of the abape of tbe needle to produce a more aat- 
lafactpry **aeale law*' for both amall and large deflec- 
rlona, aitd (4) tbiB provlakm <ff varloua mechanical 
(letalla to fadUtate conatructlon and adjnatment 

Klaetite Pane for limoaalnaa A manufacturer of 
unall motora and fana baa recently developed a apeclal 
electric tan Intended for uae in the usual doeed car 
and In ambolancea. The main featoree <if tbe fan are 
given aa foUowa The battery wtrea are 0 luchca long, 
tbe bracket baa a double Joint with rigid act pina and 
aeveral point* of adjustment for tilting the fan to 
any angle; tbe fan la easily fastened to tbo colUng 
or any otbiw part of the tonnean, with a few feet of 
connecting cord and n control switch placed at a con 
renlent point In tiie line it la easily attacbed to tbe 
fftomge battery of tbe car, tbe current conaamptltm 
while running la IJb amperes. 

Power Tranamiaalon at UOkdfiO VolU la achedaled 

to beoome an accompllriied fact In tbe near future, ac¬ 
cording to Oenerol Blectrie Review OonfiOenee In 
the a^lnment of thla transmission voltage has long 
been Inspired by tbe aucceaaful operation of 150,000- 
Tolt Hnea, but tbe actual conatructlon of such an tnatal- 
latlon has been delayed by tbe dlvertbig activltlea of 
war Under aneb a degree of pressure the concentra¬ 
tion of energy Is so great that 100 honepowor could bo 
transmitted by the filament in an ordinary 40-watt In- 
candcsoeut*Ump without beating thla minute conductor 
above Its normal operating tmuperaturo or diortenlng 
Its rated life 

Qsctrificattoa of Swad«i*a BaUways.—The Rika- 
gramfen Hallway lies wholly within the I*oUr Circle, 
thus necessitating special amdlances t<» ooutemi with 
the snow Except for tbe stations, the railway la 
slngle-llne tbroogbont, of standard gage, with a maxt- 
mnm grade of l/KX), and sharpest enrvo of 600 meters 
radlns. Tbe whole line Is being electrified, according 
to The Tet^mUml Reviewt the power being sniipiled by 
water On tbe electrified line trains of 40 mineral- 
carrying can and brake van are hauled by two hMunn- 
tives, which Is an Increase of 40 per cent, with a speed 
increase of 00 per cent over the original steam traction. 
Poww Is generated as single phase current at 90,000 
volts, and stepped down in four substations to 16,000 
volts on tbe overhead condnetors, 

Atmo^berie EtacirkHy for Powmr.—Mr Harmaim 
PlauooD, on tbe basis of recently coodneted experiments 
which were described In tiie SonutTuno Akkucah 
Momtult some months agd, la of tbe tqrinloa that an 
Inexpenrive and unlimited supply of riactrtcal energy 
may be Obtained from tbe ataioqphere. He has even 
published a book on the subject As antenna be nses 
a captive bglteon having a metallic cover provided 
with a large numhgr of potated projections or spikes, 
and allows It to ascend to a heUht of 1,000 or 1,600 
foet alMVf groQitd Positive Otectriolty Is fkm collected 
from tilt air and transmitted to the ground 'through a 
wire rope fitted wltii sparking gap, wbidi in tom pro- 
dueea aa elsetrte vibration in a drcnlt U Plaumm 
oWajasd with one balloon at a belffat of 1,000 feet a 
supply of l7Afi kUowatt boors, psr diem, and with two 
balloons Old hilawatt bouta. He eaienlatits that a 
battery of 10 balloons should glvt an annual sttigay of 
fiHMXXl hUoWt boars, quo Idea of extraottag eteo- 
trlcity ttom the air is not a new one, aHboogh nothing 
of apraotichlaatafehaalMMiieellsed todate. How* 

tnr, tasMtas fo be sasong the tatoto possibllltinn 
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SCXENimC AMERICAN 
Schnee 

Ei^MraMto Ib lUlj^-CaiMraiiito bu now been iw 
omiaed by Italy aa a Meai^ lanjiaage lur tolcraphle 
purposes, and la no longer considered as a cipber or 
'‘conventional** language. 

Again the Paris PUtianm Thiefa^Platinum veaMls 
used for cbemlcal analysis and other apparatUH, worth 
altogether $l4j0t)0, were atoten from the latHiratory of 
tbe Prefecture of Police In l*aris reoeiiUy 

Smokelesa London.—For once London la ''spotlesa 
town** for now for the first time In centuries lA>Ddi»u 
tan brMtho and smell frcMli air for tbe curse of soft 
<‘oal is removed by the coal strllcH 

Files la New Yoriu—Owing to the fact that refuse 
muift now be covered and that few other places aiv left 
to breod, the common hotnsfiy U becoming rather In 
Irefiuent in the mure scttlod i>art of New \ork but not 
in the outakirts. Uauy of the high tlasa apartraenU 
no longer provide fly screens. Aaidiait, i^omrete, and 
the covered garbage pall have done wonders In mltl 
gating the evlla of this peat 

Ice In tbe Fairways of Commerce.^—^Ever aince the 
low of the 'Titanic'* tbe U R baa worked ateadily to 
ollmlnato ouo of the twin highwaymen of the sen —Ice 
Old sblpmastera say Icebergs ' carry no aide llghta,’* but 
with tbe aid of the wlrrioas two of our cutters with 
headqnartora at Halifax patrol the lanes and keep 
a close watch for the cold and lieantlful berga which 
have been found sixty miles below tbe niraal sono of 
travel. The other twin— t<m —cannot be waUbed and 
warded against 

Annnal Tables of Csaslants and Nnmerical Data^ 
Tbe publication of tbe Annual Tables of Oonatants and 
Nnmerical Data, Cbemlcal, Physical and Technological, 
which was Intermpted during the war, has now been 
resnmed by an International commlaalon acting under 
the authority of tbe lutoraatlonal Union of Pure and 
Applied CbemUtry Tbe volumes are quite expensive, 
a^ those interested should addrew the American 
Commissioner, Pnff B. W. Washburn, University of 
lUtnols, Urfoana, liL 

Appreciation by Mate. Cnrie.^*'! feel that I have 
three countries—^ land of my birth, tbo land of my 
adoption, and the land of my new frlendu,” Mme Curie, 
ctKllscoverer of radium, said on wiling In exprcBRlng 
her aitprectaUon of American hoiqdtaUty during her 
seven weeks' visit here "It la with much regret that 
I come to the last day of my visit in America,'* Mmc 
Curie aaUL "There has been only oite dlsaiipointmenU 
that has been my phyfdcal Inability to do all tbe 
tbings 1 would wish to do and Ut meet all of tbe 
American i>oople I much doHln* to moi^t kly work 
with radium, and especially during the wur, baa ho dam¬ 
aged my health os to make It imposaible for me to ace 
many of the laboratories and colleges in which I have 
a genuine interest** 

A Oaaalc Hoaxer Paases Away. —Louis de Rouge- 
mont cormltily gave AnanlSH, MuiKhauHen, Dr Swift 
and RIndhad the sailor an awful run He baa just died 
In a Ixindon pauper Infirmary It in extraordinary that 
a man of anch wonderful imagination idiould have died 
In poverty Even his real name wuh apiiroprlate for 
hla wholly untnithfnl career for it was Henry Xxuiia 
(Irln Twenty-five or thirty years ago de Hongrmont 
astonished the world by a farles of yarns about aar 
ages and cannibals which made l^efries masteiplccc 
IcKik tame lie claimed to havi married u cannibal 
wife niB writings were aneptitl for a time and he 
even addreaaed the British Association on the habits of 
the Australian almrlglnes, but at Inst he was nnmnskrd 
by an English uewstmper and it whs iirovnl that he was 
working for a HwIm banker while he wos aatoulahlng 
the natives as a canolbel klnj, 

Fulton’s Pauerama Paaaea Away^—A last memory 
of Bobert Fulton pasass from Paris with the dnstnu- 
tlOT of the Caf4 Vernon. There was still above th<' 
door, In the large brooite letters of aaidber age, "Oafd 
doa Pauoramos,** and the pant>ramas were built In 1700 
by Kobert Fulton Rays Btoddard Dewey In 7 he Jtftw- 
lUap Po«f "He had a patent for them, covering the 
Improvemcmt which he had made In the original inven¬ 
tion Thla ho bad purchased from Uobert Barker of 
Edinburgh, who had the Idea and realised It roughly 
twrive yearn before. It was a triumph of Yankee In- 
gmolty and it pleased Napoleon, whom It hdiied In 
polittcit Fttltcm kad to go back to America after seven 
years of Paris to get hls steamboat running, but his 
panoramM remained on the I'arU boulevards until 1881 
and the cafd for thglr patrons until now There were 
two panoramas, one afaeSrlng a vtew of Paris from the 
roof of the TuUerias and the other represented the 
Bvacoation of Tonktt by the French in ITW. Robert 
Fulton cams to Paris to study art" 
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Aviation School for Bolivia.— *rhare ifi ft piojpet 
on foot which has the approval of tlic Bolivian Govern- 
ment for the fouudati<»n In that country of an aviation 
school for Uie purisMte of dcv< loping crtmmerdal flying 
and Improving communication with adjoining countricK. 
tiidudcd in the pt]uipment of tbe pn>posed school will 
iHi hiiugars mccbaDlos* shops, photographic workshops, 
and other supplies 

Paris to Warsaw. — Beginning April find an aerial 
]K>Ht was put liitn operation between Paris and War 
saw The alrpluneM start every Tuesday oihI Saturday 
at 8AM IjCttcrH, (smt uirris, periodicals, newspapers, 
commerctnl papirs, wimpU^ of goods, ordinary and 
reglsti red, may la sent by this p*>st The olinrgc for 
letters frem Wiirsau Is W marks to I'ragiic, Oil marks tt> 
Strashurg, and lo5 marks to Paris fur the first 20 
grams. These letterH or TNircels are recehiNl at the 
main iKott offlco from 8 A M to 8 P M and on the day 
of deimrture at 6 A M 

Dirigible Frame Metal^It is stated that scientists 
in a PltUburgh stetd mill have discovered a formula, 
K»ng sought by BrRiNb und American naval authorities, 
which the GenuaiiH niHtI In the iwnstrnctlovi of frame- 
w<»rks of Zeppelin dtrtglhlcs Hitlicrto nothing has 
been kiii>wn of the eom]>o8lllon of tbe aluminum alloy 
nsed in the framework of Zept)eUns save that it was 
lighter than steel and of gri^at tensile strength It 
was determined that tbe strength of the metal lay In 
its treatment by heat, and seores of attempts were 
made to determine the projier temperature The sclen 
tista, however, have discovered something else essen 
tially American, which will go Into tbe new alloy 

Koago Airplane Service. —It is reported that the 
dlrectoni nf the Fcnmilnlere Idamond Hines Cianpany 
have suggested the Inauguration of an air service Iqr 
seaplane, which wonid operate between tbe mines at 
DJedeo I*iuida, <»n the Kasai (a tributary of the Kongo) 
and KlncbasMa on the Kongo—from which latter point 
the railroad runs to MatailinokI, a steamer port on the 
lower Kongo The directors offer to defray the greater 
part of tht» Initial cost 4»f the scheme In the meantime 
a survey of the nnite Is boiug undertaken The dis¬ 
tance from Kluchossa to the mines is approximately 
000 miles whkh could be covered In two days, as eon 
trastMl with over a mouth by the existing river 
transiHirt 

The New Moraae-Saolnler Monoplane. — We learn 

from Flight that M Haulnler, tbe wrell-knowm French 
designer, has Just compleu^ tbe designs for a targe 
cantilever uumnptane which Is to have seating accom 
miKlHtlon for 16 passengers, and will be driven by three 
TiOrraliie-Dietrich engines, of which two will bo placed 
in tlie leading iwlgc of the wings, after the fashion of 
certain German planes, and the third In the nose of 
the fiiM'Inge The mouoiditiie wing will have a span 
of 88 feet 6 Inches, and tbe wing area will lie 1,2S0 
square feet The weight empty has been estimated at 
0,450 imnnds and the weight ‘all on" at 15,400 pounds; 
It Is estimated that the machine will take off ulth two 
engines, und at l.'iUO feet mi one engine 

Laying Mines by Means of Aircraft.—A new method 
of planting mine fields, tiirolvlng tbe use of aircraft 
and a sis^clal type mine equlpp^ with a parachute, 
bsH Iteen the subjcii; of recent crperlments conducted 
by the Navy In Clicsaiicake Bay, acconllng to reports. 
TTic mine nsed Is the iuvmtiou of rharU^s l.ee, a me- 
chanlral engineer of Portsmouth, Va The iuiM*hanUm, 
acciinling to Arrial Ipo Weekly, wimdsts of the mine, 
anchor, cable aiul silk imracbute T.argc nuniliers of 
airplanes, ea<li cnrr 3 tng a supply of mines, can be sen! 
over Ihe area to be mined, and tbe dcvlccn driipped at 
regnlar inurvals. The parachute cases the descent to 
tbe exact B))ot at looted, and the Instant the mine hits 
the water the parachute is detariiod and doata away 
to sink later 

Altitude Cockpits. — When considering altitude 
flights for commercial purposes, writers often lay con¬ 
siderable stress on the dlfitcniltles to be met in design 
ing passenger cabins. Oxygen tanks, air-tlglit walls 
and temperature and pressure regulators are stipulated 
among others, states AvltUUm and Atrt*raff Jaufnal, 
and great difficulties are foreseen in devchtplng this 
etiulpment Vane-driven air compressors, fonltiiucH this 
nntbority, would probably obviate the use of oxygen 
tanks and a simple system of Intake, exhaust and re¬ 
lief valves might take care of ventllntlon In the pas¬ 
senger cabin, which would have to Ih^ coustrueted with 
perhaps greater euro to details than Is usual Exhanst 
gas heating, or electrical heating, comparatively easy to 
conatruct, would maintain a comfortable temperature 
in the cabin Taken altogether, we are told, the dlfll- 
enltiea to be met In providing for altitude flying ajK 
pear to have been somewhat exaggerated. 



20 


SCIENtlFlC AMCRRUUf 





Mil BMvy wiMhlif puU that hava ovUM iMr 


MH m 4 IwT* 4 «mdM to Ihti kranU* Mtoto af «fM totH 

S«m •! the wtm ball^ pevp^iUm of tito jBak i 


A Giant Junk Yard 

A Plant that Handles An3rthing firom Discarded Battleships and Abandoned Railroads to Old Tin Cans 

By William A McGsny 



HHndrMb of toilM of borbed wire that neref oaw Frucb. It nor be nM to farnora» oad H nor to to tho 

Orient for the monnfoctnre of omonento 


I N tbeee dori of tre- 
memlotudr tapondlng 

Industry tho world's 
Krpotest engineers and 
sdontlsts ore enfoged 
in s constant search for 
new sources of row mo 
terlal, while thousauds 
of experts devote all 
their time to the devel¬ 
opment of economics* 
liOoklng ahead ten, 
twenty, fifty or a bon 
dn^ years, chemists 
and geoluglsta and the 
big men In a down other 
lines toll to produce sub¬ 
stitutes for everything 
from fuel to imper Al 
ready the world Is near¬ 
ing the end of existing 
supplies of many raw 
materials, but somehow 
even the more far-sighted men of science and Industry 
have expresned no fear of a metal shortage 
On the surface this may apiM»ur to be a blander 
Man's uses for all tlm metals Increase every day In 
number and extent It Is prolrahle thot the great bulk 
of all new pateuta <>all for tho use of Iron, copper, 
brass, tin or wmie other nioUl In steel alone the 
production Is so huge and the growth of the Industry 
bsB been so tremonduus that even lu the face of de¬ 
posits that seem Inexhatutiblo one would expect the 
uncMtlon, "What shall we do when tho supply of raw 
material Is gouef* 

Ihe atkswer in to be fonnd lu any motal-junk yard 
It throws H DOW light on the value to dvlllsatlon and 
pmgress of these products of the earth For metal 
alone of all tho raw mn- 
terials wreated by man 
from the earth for use 
In building his dUes, 

transporting his nim- 
merce and fiimlsblng 
his pleasnrs and ciiter- 
talnmont never reallg 
wears out Machines 
linmk down or are su 
perstsled by better ones, 
bridges collapse, ships 
l»eeom« too old for serv¬ 
ice and boilers bunt 
or beoome u a a ii f e. 

But modem metallur¬ 
gists — and countless 
tbiiusands of worken 
ntcciied In the andrat 
lore and tradition of the 
Iron worker bnt abso¬ 
lutely devoid of any ad- 
entlAc knowledge—can 
take the rusted, bab 
tered remains and turn 
out new lathes and loco¬ 


motives new rlihsaws and raxor blades, that win gl^s 
first elaSM service and ^^last a lifetime’' 

In H way the romance of metal Is perhaps the near¬ 
est approach man achieves to the efildency of nature 
on a large scale The earth produces food and then 
utlUies the waste to enrich the soil fur further food 
production It Is a chemist that never sleeps. Man 
Imitates this cycle In salvaging textHes. paper and 
other materials for reuse In some other form, bnt 
nowhere Is his percentage of success as great as In 
metal 

No one who has not Inspected a great metal-aalvag- 
Ing plant can realise the extent of bis snooeia, or 
grasik Its future posalbUltles OffldaU of the P^a* 
delpbia company whose forty acre riverside plant la 


said to be iba laffOit In 
this eoantry, adsdt that 
is really In 
ito infancy Witti a half 
ceatnry ^exporlanoa la 
handling everyt h ing 
from scrap fitom Un-can 
faetcrien to wonmot 
battleshlpa, tfati fim la 
stiU devrieplng tmw 
means of nUUatng metal 
scrap that in former 
years went on the damp 
heap as^slnelesB. 

The plant is located 
on the banks of the Dat¬ 
aware Blver and Is the 
largeat of a half doasn 
yards maintained by 
this company. Half of 
its acxeago is eoverad 
with every conceivable 
kind of metal innk, *04 
several hundred thonsand tons mm are«tled op to 
the piers In the shape of monitors, torpedo boats, worn- 
out ocean liners and other discarded vasadi. Jnst In- 
sJOe the main entrance gate U a small moontaln of 
shiny, curled scrap whlrii offbrs one of the best ob¬ 
ject l eas ons of pr ogress in Uie firid of salvage. 

This staff comes from the can factorlsa and other 
tin plants. It represents waste in the manuThotore of 
everytbtng from tho lightest hduhen ware to the 
heaviest galvanised utenalla. For years tons of It were 
thrown away Becanse of its extrme ilidit Wdfht toe 
scrap curls In all dlrecUonSi with tot result Uhst it 
takes up a groat d«Mil of qmce. It was so bUky and 
so dlttcolt to handle tost It was not vorth while tor 
industry to attnnpt to save It Bran when Uia da- 
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PtNtldtr, btaWf iMMer, 
Rod •trRBgth AM tbt dMind 
p roptftteA diaHng la tte 
Mtoetlon of dayo for the 
gitm iBdmtry* Tbo dro 
fltarialuuvi of Hm AbotIcaii 
bond dayt a* oontmtod 
irltb Um laqKtftAd imtnet It 
a dtipAracBiiMnt lA fovor of 
ttw lAttor TbA Mrtreme 
funtaoe abrlnkAg^ Aoir«Ttr. 
A^oodliiif to tfortnuaoAt 
•ctontlAttf can ba or a reomo 
bj thi Ineorporatlott of a 
Rpriakling of dUeeoiu day 
nr und, by IncraatUiy tba 



Moek of glAAA Mda froM AMortcan cUyi, bolAS freed from 

Its coat of AlAf 


content of irof or by aUlnt, and by the nae of higher 
llo^arcb fnmaooA. Bnieoona dafA perhapa the moet 
foatlble remedyi art plentifal in New Jemey, and aand- 
wlcbed amoof the flre-cUy depoalta of Ifiaaonri, Ken 
tncfcy, Tennetaee, OblOf and FenmylTaola 
That the poroalty of the pot body be as km as 
poeslble when the glaat diarge la introdnoed, is a 
IMerMiolalte in glaaa making Seemingly, this Is exm- 
tradlctory to the requirement that the Are abrlnkage 
be bm, wberenpon, the Bnrean (d Standarda anggeits 
a compromlae by tiaing with the alllceoiu day a ma¬ 
terial bamlag denat at the furnace temperatnre ae^ 
man clay baa a poroalty of 16J per cent at ifSOO 
degrees Centigrade whereas a Iflaacmrl prodnet abow^i 
only aoe per cent A happy medium la possible Tb« 
Arkansas cUy» having e poroalty of 25.6 per cent at 
the above-mentioned temperature, requires a larger 
rolnme of donse-bnraing clay to attain the prescribed 
degree of cottpactneas. Bxtreme caution In drying 
gtaas pots «And tank Moefca la esoMtlal, otherwise ir- 
regularlttoa will he evident when the pot has been 
idaced In the meltljig furnace 
American days rsstot the corroaton of glass more 
satIsfactorUy than the Imported product By way of 
disparagement, while the German day Is rqdatant to 
corroaton enflldeatly to meet the requirements for 


glaaaea cl the suda-llme typo, U does not compare fa¬ 
vorably in contact with flint glass. The rigidity of 
atUceons clay at fnmaoe temperatures—Its capacity f(»r 
resisting pressure without deformatlou—la another 
feather in Its cap On the other hand, It has a ten- 
dmicy of being f^lle when being manipulated In the 
fnmace a wesknem which expriHtPCH itself by an Imil 
uatiem to spall under sudden temiierature changes 
liooklng to the dcvdopmetit of American btmd clays, 
a ceramic chemist of the Bureau of Htaiidards recom 
mends the abandonment of the isit arch couKtruetlon hi 
vogue and suhatltntlug therefor either the down-draft 
or the op-draft firing connuim to clay Industries kref 
eraMy, the firing should be done from two sides, over 
bag walls, copying the arfuiigmnent of the rectangular 
down-draft kiln employed in brick Imnilng A per 
forated kiln bottom penults tbe guidance of heat and 
fiamea St will, a condition tnsuriug tbe burning of the 
bottom of tbe pots which are plac*o<i on bloiks KIther 
tbe <kiwn-<lraft or up-draft firing, provided ample 
space Is available, retMlers It fmslble to prebeet tbe 
pots to a higher tempomture, possibly, 1,200 to 1,200 
degrees CentigrAde Thereby, a niaxlmnm degree of 
fire shrinkage will be accottuillHhed here Instead of 
deferring the proceaa until the material reaches the 
melting fnmaiw 6ucb an attainment is desirable 


A Radio Uak in Onr 
Takphone 8ynten| 

Rf Ftaak B. Hmt* 

C OKPUDTlNa the tatret 
link In the chain of de- 
vlcea for commercial com¬ 
munication, tbe first radio 
tdephone to Iw iqicned to the 
public baa been estsbllsbcd 
between Catalina Island, 
California, and the malnlaml 
by tbo Pacific Telephone and 
Telegraph Company The 
system not only estsbllshes 
telofdionlc communication 
between the island and 
mainland but it can be 
plugged Into the regulnr td 
ephone service snd conuected 
to any subMrll>er's pfaoue 
uitbout additions or changes 
tu the regular bouse instru- 
meut In fact, since the es¬ 
tablishment of tbe service, a 
heavy coucestdonaire on tbe 
Island, William Wrlgley, 
Jr, baa betvi holding daily 
coiiversatiuus from hts real 
dence In Ohicugo with his 
managers on Catalina Island 
The mei ban Ism of the 
commercial radio telefibnne 
Is anything but bulky 
Walking around the Island 
from the little town of Ava- 
Inn, one comes eventually 
Into a little cove, free from e\erythlug In the way 
of civUlsutlou that uoukl tend to interrupt the wavea 
of the wireless. There art tuo little white houses, 
about ten feet square, and tw o high aerials. That Is all 
III one of the little s1u><1h is tlie met Imiilsm fur sending 
messages, <»r trniiHmltter In the «>theT Is the recelTlug 
liiHtnuncnt, which looks much like an ordinary tda- 
phoup exthsuge desk A getieriitor for charging the 
storage liatterles uschI In the system, completes the Hat 
of Instruments 

Tile land end of the system is located at Long Beach, 
a small city on tbe southern Callfonita csiast Hero the 
c'otinectlons are made ulth the regular service, ovir 
wlr(*s Ibe charge for a wlrel€*ss message Is no greater 
than for an onlinary luiig'tllstam*! call—441 cents for 
three minutes 'I he distance fnim Catalina to the 
mainland Is 20 miles 

That Uie systHni Is succesHfiil there is not the slight 
est doubt One can bear as clearly as over tbe com¬ 
mon Oiie of phone and cnItM arc made with equal 
pmmptiu'SH One man constitutes the entire working 
force of the Island station When the writer called the 
one-man force uhh imt Hwinimhig—(*alU wen* being 
iiuuie e\ory few minutes but the mechanism was taking 
complete care of them all by itself and theit^ was 
nothing for the crew to do 


SpAdal type of mold for tho 
caatlng of glaaa poia 
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Hydraulic Power Under a Mile-High Head 

Some Interesting Details of a Remarkable Pelton 'Wheel Installation in Switserland 


AT A dlRtance of a few kllometeni from Martlffuj, la 
/a the nboDe Valler. at rnllj, Hwltaerlflud, will bo 
fcmnd a bydroeleetrlc Installatlim wlUch has Ita own 
clalm» to distinction A i)»wer bouse nestles among 
the trees of the valley, and above it, 7.0(IU feet above 
aga level and betmoen S,000 and 0,000 feet above the 
power bouae. Is an Alpine lake, tho waters of which, 
coujiled with the dlfferoDce of over one mile In eleva 
tton, furnish the siHinie of power for the generatliur 
station* The water Is pitted from the lake to the power 
bouse In a line whose location Is Indicated by the dot¬ 
ted line In one of our illnstratlons The pipellue Is 
2.8n miles in length and Is connected with a tnnnel 
yards In length, which Is partly under pressnre. 
*nie not working head is 5,412 feet, which, so fur as 
w« know, entitles the Fully plant to first place lu 
respect to operating bead among the power plants of 
the world 

At tho generating station, the water is led to four 
large l*elton wheels 12 feet In diameter, built of forgtsl 
steel, each of whldi carries 54 backets on Its periphery 
The mctbiNl of fixing the buckets Is that of Messrs. 
Pickard Pictet, of Oeneva. wtai built the u heels and 
who are resiKmHlblc for tho hyilraullc part of the 
plant It will be mdlcod from one of oiir Ulustrntlons 
that the buckets. A, are mounted In a 
mortised gpiM)ve, H In the periphery, D, 
and that they are held by kejs, C, which 
aro driven between them Raeh of these 
wheels develoiw iS,0()0 horsepower when 
running at 500 revolntions i>or minute, 
and each has a single Jet, which strikes 
the wheel bortsontally at its lowest point 

The wheel Is fixed on the turbine shaft 
by means of a cone keyed to the shaft 
which is motmted on two self 1nbrh*alcd 
boarlnga carried on a frame that la incor- 
poratefl with the lied plate This frame 
alao carries the wheel case, the governor 
and the Jet pipe Within the castlron bed 
plate there ia formed below tbe wheel a 
rectangular funnel, wlileh leads the dls> 
charge water from the turbine to a boii- 
■outal steel pipe. 4 feet ft Inches In dlam 
eter and 33 feet In length Tlie velocity 
<»f the escaping water Is nearly 000 feet 
per second, and at the outlet a Imflie plate 
serves to maintain a certain depth of 
water whUh forms a deadening pool to 
break the velocity of the Jot when it is 
diverted lieneath the wheel at the tine 
of sadden removal of tbe load. The water 
is led to eaih turbine by a 10-inch cast 
steel pipe provided with a manually-opei^ 
ated equlltbrium valve Tbe jet pipe has 
a nossle of tempered steel, and the water 
discharged is regulated by a steel needle 
which moves in the axis of tbe Jet pipe. 

A cast stool defieotor, placed between the 
noulc and tbe bucket wheel, Is raised or 
lowered by tbe action of a governor, and 
when It is lowered It causes a dedectlMi 
of tbe Jet water from the backets. 

The teste of tbe InstsUatlon show that 
It has a maxlmam officleticy of 82.8 per 


cent It is an Interesting fact that the power ahsorhed 
by tbe wheel (whose periphery runs at over 200 miles 
per hour) to overctane air frlctloa alone was nearly 
150 horsepower, or 0 per osnt of the normal power It 
Is noteworthy alao that when a load of 8,^ horae- 
power was saddenly thrown off the turbine, the incresse 
In speed was only per cent For the pluttographs 
of this plant and the details regarding Its construction, 
we aro Indebted to JSngineerinff and tbe Hydrotiectric 
Department of Vickers, IJmltcd 

Air Tight Storage and Dry Heat, New Pest 
Controls 

llE ridding of grain of inwet pMta, through a sim¬ 
ple process of bermettcal sealing, anti the control 
of seed borne diseases of various grains throngb appU- 
catton €i dry beat, are two fields of InveaUgatlon la 
which agricalturai workers have recently made prog¬ 
ress 

In Kaglaud, the Grain Pests Committee of the Itoyal 
Society has pabllshed experimental evidence of a v«t 
favorable nature, drawing tbe conclusion that air tight 
storage la probably tbe best method of preserving grain 
and cereal protluete from Insects or mites. Tbe pro¬ 
cedure followed in experiments was to take a sample 


of Infested grain, hermetically aeal It, and thnmgh a 
variety of tests IncorporatlDg dlfferant tampantana, 
different pests, different lengths of treatment, and small 
and large air-spaces, arrive at a conelasloa respecting 
both the limitations and tbe possihlllttee of the 
method 

Wheat badly infested with mltea was freed by aeal- 
Ing for 24 hours at 75 degrees to 80 degrees F Sealing 
for 7 clays at 84 degrees to 87 degr^ F cleared 
infestation flour heavily infeided with larrm of B. 
kubnlelta Wheat infested with larvm and egga of 
Calandra orysae was cleared at 75 degrees to 80 de¬ 
grees F In 28 days, with larvm and egga of C granarla 
at the same temperature and period, with larrm and 
pnpie of C orysae at 88 degrees In 25 days. Air-ti|^t 
9tongo of Indian wheat for 28 days at 88 degress F 
deared the sample of Rblaopertha domlnlca. This 
sample was afterward kept In room temperature for 
Dine weeka, fmt remained insect free 
RtlU other experiments were made with favorable 
results. It had been urged against this process that it 
might he accomiMuiled by the process known as ''beat¬ 
ing " In order to have a conclusive test on this poln^ 
the grain used, sealed in thermos flasks, purposely coo- 
taiited excessive moisture. Not only did no "beating'* 
result, but the method was also found to 
prevent the growth of molds. Owing to 
the exaggerated moisture tbe wheat be¬ 
came acid, but tbe authorities state thm 
Is no reason for titinfclug this would occur 
in normally dry grain 
The control of seedliome diseases In 
grain Is reitorted on In an ofllcUl Ameri 
can pubUcatioa This is a subject natur 
ally of most Interest to farmers and seed 
dealers. The experiments with dry heat 
were rendered particularly Importaoc be¬ 
cause of certain seed borne diseasea which 
do not ytelU to the ordinary chemical and 
hot water treatments. 

These diseases include bacterial Utght 
of barley, bacterial blight of oata, wheat 
scab, spot-blotcfa of barley, net-blotch and 
stripe disease of barley, and ReUnlntbo* 
sporium blotch of oats. It was found that 
bacterial blight of barley ami bactnrial 
blight of oats can both be eUnUnated by 
exposing tbe infected seed to dry heat at 
temperatures which leave the seed stUl 
viable. 

A number of aesd-bome fangoaa dig- 
eaasa, jUpdoding wheat scab, primary In. 
CseOana only, and mmt-blotcli of barley, 
ate practically eliminated by ttm dry beat 
treatnsnt aa naed. SflHped diaeaae of 
bartey, loose amut of barloy and amta 
of oab^ iure markedly redooed by dry haat 
wtthoot inmcUa$ material Injury to 
mtnatioii. 

Bxperiaseftta appear to Indloato Chat 
barley, wheat, rya and pato myaototty 
when of good dvaUtr nod wa)bdrtod, are 
able to withstand looMBatafaiad 
to dry baat at ratotiThly ht|to tsaapafi* 
tores. 
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T O ktda th$ nnrtgltflj «p- 
pMnuet of 0 traUdliis 
uiuMr coofttroetton a Loa 
Aacelaa arcutteot do?Uml 
tb« ttnlqna Ul»a ^ bntUUiMr 
aa orniAMiital ftaco axmiMl 
the Mtiro atrttctm tbafc waa 
«fltM7 oat of tbo ordinary 
Tho oatUne ^ tba fanoe In 
plaoH waa fEtOlt fo raaem- 
ble tbo roofi of Oallfomla 
trau^owa and the painter 
completed the tnmffeiow 
wttb bta bniah, worklnf In 
the wllldow^ ptUare, Tiaee 
end traaa and peopla In the 
wlndowe. Parte of the 
fenee were alio need for ad 
nurtlstng, with a lot of 
clever art work, the whole 
acbeme being to make a 
beauty apot out of what 
otherwlee would have been 
a netghliorbood eyeeore 

The Shock Loader 

A * IfKOHANICAL ahock 
. loader whldi can be 
driven down a row of com 
or amall grain ahocka, pl^ 
up the bandlpa and elevate 
them Into a rack driven 
alongiide, la ahown In the 
Hecompauying lUnatratlon 
It la uaed to a conaiderable 
extent in the apring wheat 
country of the Dakotaa and 
Canada where it aavea a 
great deal of labor in 
threahlng The principle of 
tbe maefaine ia aimilar to 
that of the hay loader, ex 
cept that the bundlea or 
ahocfci aro picked up at the 
front tnitead of at the rear 


A New TradC'Layfns 
Device 

O UR cover thla week 
abowa a Qiedal ma 
(bine for laying and lifting 
track, recently perfected It 
oonalita of a itmctural iteel 
frame for idadng cm a atan 
dard flat or logging car Thia 
frame carries on an upper 
deck a two-dnun engine to 
operate a load line and a 
“tralBc” line Two cam 


hooked np with a locwmotivo, 
the machine car ahead and 
the tie oar next to the loco¬ 
motive, oompriae tho equlp- 
moie ready for work Tho 
trolley track la conatmeted 
of two channela rlvoted to 
form a atrong girder with 
tbe flangva forming a track 
for the trblley carriage to 
traverte. The trolley track 
la oenstructed In three aoe- 
tlona and ta attached under 


the upper deck ao aa to pro¬ 
vide clear paaaage for the 
carriage tbrontfiont Iti 
lei«th. 


The machine la built for 


Uftlng a maximum load of 
4,000 pounda at either ex¬ 
treme end of tho boom and 
f<w eartytng the load either 


way tbe fun tapth of the 
boom. The normal holatkig 
■peed of the load le 100 faet 
pe- minute, and ttie normal 
ipeed of the eerrlage triT- 
ereing the boom U about 200 
fhet per mlnntUi ^ ca- 


parity of tbe euripmeut for 

the load of ran* and tfit de> 
pendavpentberiitvylbCdd- 
parity of the <m nead mild 
ijfw. the lafliead tM|c, 
Thare u ahu^ epaee tba^ 



The "bungalows^ and the advertiaing tin are alike parte of the wooden camouflage of a big 

Milolng operation 



Saving labor at threahlng time with the shock loader Machines of thla kind are used to a considerable 
extent in the ainfng wheat country of the Dakotaa and Canada 



Hew two contlnenUl ahop-keepera have made tbe moat of their inabUity to get plate glass 

for their froftt windows 



SfMdfaiff np the bnrincae of tame replaMment 


machine fer carrying noo 
■ixty-pound rails, still leav¬ 
ing auflictent room to pan a 
bundle of 10 tlea through tbe 
machine In practical uae 
on average load with ordi¬ 
nary etiuipueut is sulllcient 
mlU and tim to lay a quar¬ 
ter mile of track 
Tbe maihlue la aim used 
in placing bridge structnim 
The lK>om roaches out far 
enough to place sills, (tape or 
cimiptete l^t if the bridge 
ia conatnirtefl that way Tba 
tlmbera or atrluRerH are 
liicked up with tbe machine 
from the aide of the right 
of way, carried on tho rail 
I ar or tbe tie (-ar t<i the 
bridge and lowered to the 
exiMt spot desired 

"Enatx” Window 
Dressing 

W I NDOW drosMlng It 
might appear,* la depen¬ 
dent oiilirely for Its effects 
iiIMin tlie iiresenoe of a reel 
window, a sheet of plate 
glHHH tllUng tho entire apace 
between the door and the 
cfimer of the hiilldlng In 
l>arts of V uroi>e, howovar, 
plate glass baa been de- 
stru>od on a much larger 
scale than that on which It 
has been replaced Tbe in- 
genloua M«ker after show 
effects Is then obliged to 
turn his Imagination Into 
new directions, and evolve 
a dlsfday which shall not 
< all for the full window 
We Illustrate the manner In 
which two continental shops 
have Kolvetl the proltlem. 
(ine of them has replaced 
the single sheet of the un- 
obtainable plati glam by a 
mimlier of imnes of ordinary 
window glnsH, and has auo 
f-eeiled hi deslgiiing the 
frames of tbe latter In such 
H way ns n<*tuully to attract, 
rather than to 4iffojid. the 
e>e On nnd Miind them 
panes we ai^e the customary 
HlgiiH nnd display of wares. 
Another has taken the buU 
more iNildly bv the boma 
and Hulmtltuted a large or- 
iiMinetital sign for the win¬ 
dow, leaving only a few 
IMiuea of glaarat the for 
illumination 

Totds for Pence Mnken 

T WO handy dovieea to be 
used In fence making and 
tearing down an^ shown in 
tlie accompanying photo¬ 
graphs Tbe one is an at¬ 
tachment to tbe milk cart 
for unrolling wire from 
spools and tbe other a device 
for pulling posts. In the 
former a steel rod is placed 
through two wiwdeii up¬ 
rights and supports the wire 
spool Any farmer could 
easily make a cart for this 
purpiMte if ho did not have 
one already In use Tbe 
post puller U simply a long 
lever mounted on two wheels 
near one end with a hook at 
tnched which Is fastened to 
a chain wrnppetl around tbe 
Imae of the posta Tbe 
wheels ac*t as the fulcrum of 
the lever an<l should be 
heavy enough to Bui>port a 
rather severe weight, for a 
treraendoua leverage ia se¬ 
cured 
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Science Owning Into Its Own 

The National Research Council and Other Reteardi Organiiadona and Some of llwir Adueveinailte 

By Charles Frederii^ Carter 


T HMtTT mlMloii dullarR as ncarlv an can bp aacer- 
tatuni will Ih« txiHiidiHl In adpntllU. rwearcta tor 
tht further (lc\elupui4nt of aK^bultaiv, ettjfliieprlnK and 
tlip luduKirlHl urtH In the t lilted Htatea tbla year Of 
this luveatnieiit lu braliiM ou4‘-lblrtl wrlU lie coutrlbnted 
lt\ ihn National and State Ooveniineuta, the other two- 
tlilrda hy private (uterprlsc 

VMille mleiitlfif nwarcb wna l>oinin aome yearn ajco 
no lean an aiithorlt) than Or J 1( AiiKell, who waa 
(hiilrman of the National llemsireh Coundl and who 
iti now preaident of 'I nle Uni^traltv 1h reaitouslhle for 
th« nHHortlnn, mntlc two yean bro that ^research In 
intliiHtry Ih OHtonlahlincly Imikward (In America) na 
isiinimred with (hrmany and evin with England " 

It IH one of the Iroiitea of fate that a nation ao little 
imllmHl to war. ao given to Induatrial Helf-complaceuey, 
aa the tTnlteil Statea nhould owe no mnrh to war aa a 
Htlniulant to the sclentiflc development uiion which in 
diiHtrlal progreNH is hnllt Tet htstorj ree<irds that 
1 liieoln re«)neBte<1 tlie creation of the Nalhmal Acad* 
emy <if Aihnces to lielp solve proldems vitally affecting 
the ctmduet of the civil war and that imire than half 
a century later Wilson asked that the organisation 
founded on Ktucoln'a initiative ahonlU be expanded into 
the Nathiual Ucsearth Connell to assist in mastering 
the technical dimcnltles enconiitereil in the conduct of 
the greatest of all struggles. It is dlrodly due to the 
efforts of this National Kestvirefa Council that the 
activities of scattered research agencies have been oo- 
ordliiatPd and given fresh impetus pursuant to former 
l^hHlrman Angell s itoslUon that * It la essential that we 
tHrtteeWe of research hh the organised techuhiue of 
science Itself, working for Its own pr4»itagatlon * 
Now that this great organtaatloii. cm 
bracing some forty selentlflc societies 
with tnemliershliM ruiiiiliig Into the thou* 
sands, la becoming more fully readjusted 
to peace conditions It promises to exert a 
more potent influence on Industrial prog 
reas than it did on the cNinduiC of the 
war and that Is saying much Science 
la Indeed, coming into its own 
Tho National Hesearch Council may, 

|ierbai>a, aptly be eharaeterlxed as the 
(leneral RIaff In command of the Nation's 
liidiistrlnl army in Us odvam*c into the 
irnkiM>wii Cniittiiiilng the military 
Mimlle then are several humired divisions, 
luuh consisting of a reseaivh Inlmratory 
malntalmMl h> some industrial coriiora 
tlon with a staff mugliig fniiii a score to 
some huiidreilH of Unhuologlsts In i barge 
of a director of rtHteanh and eaih de^ 
voted to the particular lines of investlga 
lion and d*\cIopnieiit lu whUh its employer is 
lutenmted Htriiiige us It may aeom not even 
the National lUwan.h Council has been able to 
make an at*! urate ami complete census of the research 
lahnratorteM and foret»s in Am« rli a , htit It has lH?cn able 
to lilt approximately three hundn-d auc*b Iat>ora 
torles. 

An indication of thi» Imisirtance attached to this new 
research organfxatlon is to l>e found In the fact that tho 
ramtirle I-oiiudatlmi has made a grant of $5,000,000 
for a buildIng and an ejulowment for the National 
lleseanh Cuumll I he iierraanent home of the council 
la to l>e in Washington Further recognltlim has lieen 
given by the Rockefeller Foundation which has made 
a grant of $.500,(MHl to bo expeiidetl within five years to 
promote fundamtmtol research In physics and chem 
istry at etlucatlonal Institutions in the United States 
and to found flft<*en or twenty research fellowships. 

As a final ImpriHslvo recvignition of the important 
part science Is to play henceforth In shaping the des¬ 
tinies of the Nation the Oovarnmout designated Dr 
C S Howe of the Case School of Ap^led Science as 
Scientific Attsihe to the American Embassy at Paris— 
the first Hctentiflc nttaihe, by the way. In the Ameri 
can Diplomatic Service 

Thu activities of tho Natluual Researob Oonndl will 
tie as broad as thu ueedN of man For example, It has 
under couslderatton a nation-wide Investigation of re¬ 
forestation, RU(h as ho single agency could handle No 
comment Is needed to demonstrate the urgent call for 
auch an investlgatlfm and for the prompt application of 
all the knowledge that may be acquired, for It is no¬ 
torious that unless present practises are quickly curbed 
our forests will be utterly destroyed 


Another wide problem calling fdr study on a moat 
extenrive scale la the adaptation of toll fertlllawa to 
different regions Because newly cultivated flelda in 
many parts of the country were almoat unbeUerably 
fertile farmers have too generally proceeded on the 
theory that the riches whlcfa Nature bad been atortiig 
lu the aoll fur ages never could be exhausted Now 
the truth Is all too plainly evident that If the eoun try la 
to be fed science must be applied to agriculture. 

Research in industrial arts la aeparated Into a ore n 
dIvteloDs representing sefende ami te<^nology It should 
Im. undtTstood that the Nattonal Research Coundl doea 
not itm*lf undertake all the uumlierless Investigations 
that arc needed Rather It underUkes to coordinate 
the w<irk of others, to disseminate available informa 
tlon, to act as a sort of dearing bouse through which 
Investigators widely separated and unknown to each 
other can lie of mutual aaslstance It has often hap¬ 
pened that men have worked weary months, perhaps 
with Indifferent success, on an Investigation that had 
already been tbnrouiddy curried out by others, because 
the results uC ouch w<wk vrere not available in the li¬ 
braries within their reach The Division of Rcaeardi 
Information, therefore, will by no means be the least 
important bureau of the National Research Council 

The greater part of sctentlflc research in Industrial 
arts will continue to be carried out by private bureaus. 
Perhaps the largest, moat highly devdoped and best 
known of these private research laboratories is that 
of the Genemi Hlectrie Company at Schenectady, N T, 
occupying a seven story building with 00,500 square 
feet of floor iquuv This building was erected for pur- 
jioHes of n^icflrth and so In unusual In equipment 


E verybody (o</ap n wnprtuei m an abiiraci wap wtlft ihe 
vabt€ io imtuifrp of scmiti/k research, and through mouiffp of lii 
value io ihe natwn at large li u not always so clear lhai seMonii/k 
research pays dtreei dmdends io ihe person who meets the htUs; and far 
t/iu recuon f/iere u a favrly defimie tendency io leope tt to the other 
fellow Plenty of btg busmeu concerns are in a postiton, io be sure, 
where they are obbged to endow exientiPe research actrvfdes, but as 
many others fad io do ihu because they are not actually forced mto U 
by cffcumstoTKes What ii cPerybody't busmeu used to be nobody^i 
bustneu, today the proverb u edtired, and everybody's busmeu becomes 
the Coverrunent's busmeu In this article Mr Carter tells us about one 
of the most effective ogenciei of Covemmental supervuwn of saentffc 
research that has yet been devised —HE EDITOR. 


Siiecial pl|ie galleries accomniodHte pipes for hot and 
wid water, dlstllUHl water and Just plain water There 
are pipes ftir compressed air, for vacuum, for wires for 
varifius kinds of electric currents. There in a liquid air 
plant with a caiwclty of five gallons a day and there 
are electric furnaces cupuble of producing extremely 
high temperatures 

The sUff consists of Dr Willis R. Whitney, who has 
lieen director of the lalioratory since 1004, and who 
as a member of the XT H. Naval Oousultlng Board and 
of the National Research Connell during the war, ren¬ 
dered dldlngnlshed senrlcss to his country, 2 anlst 
ant directors, 50 chemists, 12 physicists, 18 engineers, 
no research sssIstantB, and machlnUta, glaaa-blowersi 
eiectrlclana and clerks to the total of 2ZR. 

Research here covers a wide range, Including ctoctoo- 
chemistry. i»byHlo-chemlstry, metalturgy, slsetrle In- 
sulatton, electric furnace products, lamps, and alloya, 
rectifiers, beat Insnlatton, fumsce prodneta, wireless 
telegraphy and many other things. Thinga that seem 
queer to the layman arp done In this Ug Uboratory 
For Instance there la a **biig farm^ where a oneal 
beetle whlcfa Is becoming unpleasantly frequent In door, 
oatmeal, and many otimr food prodneta Is bred by ttKm^ 
mods for experimental paiposea. The investigators 
were seeking a way to kUi the sns before they oooM 
be hatched, with a view to preventing the waste of the 
flour or other food prodnets. It was found that X- 
rays vrere effective. 

Many problems la pure adenos art stodiad, eoeh, tor 
examide, as the stmetars of tbe atom Tht General 
Electric Company has no Idea what It would do with 
the information If It had tt. Indeed tt Is no unaeual 
thing for a member of tho adentillc staff to pursue a 


line of study for toouiths wlfbodt aoy Mea of t^ere 
he la going or what bb wUl do whid ho gets thmi 
IlUa Is In Has wli;h the settled poUCT ^ the odUt|Swl 
for experienoe hat taught that a given Ibveatnant to 
brains wlU yield dlvideoda ae snraly aa an toveetmemt 
In a gUt^edged ceenritj It te aceeiM as aa axiom at 
ffehmetady that there ia no oeicotUo tovtOtigatton, 
however reomte from industry, whteh may not pnaeltfly 
lead to induetrlaUy naefol devetopments. 

*Tt is rare^'* says Dr Stetoneta, *that eooMr or later 
some Industrially valnabto results do not foffow. no 
matter how abstruse or remote from apparent utility 
a sclentiilc Investigation may anwar" 

For example, no Immediate or direct benefit to the 
General Electric Company could be toe e to m when the 
consulting englne«ing Isboratory nadertodi an ^b- 
orate research on tbe riectrostatlc eorona and diMectrtc 
pbenomona In general. The Investigation was assumed 
to be Justified on tbe ground that greater knowledge of 
these phenomena mii^t extend the econaaie limits of 
long distance power transatiaolon and thus tocreaab^the 
market for transmission appUanoes. But bafspe the 
researc h was completed It led to tbe redesign of prao- 
Ucally aU high voltage tranemiasloo apparatus and 
thua amidy Juatified the undertaking. 

The Westinghouse fitoctric and Manafacturlng Com¬ 
pany maintains a research staff which ranks among the 
half doecn foremost Tbe director, C BL flkinner, and 
staff of 182 engineera, cbemlsta, phyaldste and aeelat- 
ants have five laboratortea at their disposal, Induding 
a reaeatch buUdlug, to wblch inveatitatione are oun- 
docted on lamps. Incandescent sottda, lumtoous gases, 
magnetic materials, photomlcrograidiy, netaRuncr and 
photometry, conductivity of metals, linear 
temperature coeffideute and electrical In- 
snUtion. 

The laboratoriee of tha Western nee- 
trie Company are fnacttonalty a part of 
the engliieiftog acttvltiea of the whole 
BeU Telephone Bystem They Indnde a 
physical, a chemical, a transmlasloB and 
a physical testing laboratory vmploytog a 
total of 025 chemists, physlclsta, englnsers, 
designers, draftsmen and sssiitants. The 
problems studied to tbe chemical labora¬ 
tory relate to magnetic and non magnetic 
materials, preservation of timber, very 
thin and high-grade papers used In trie- 
phone condensers and kindred siihJsctSL 
The physical laboratory la squlpped for 
fundamental r e s ea rc h In all jmdileitta re¬ 
lating to triepbony, telegraphy and signal¬ 
ing on land or sea. 

Tbe B, 1 do Pont de Nemoam Co. 
employs a reaearch staff cdusleUng of a director, 400 
graduate cbemlsta. cnglueeni, and assistants and 
woriuaeu to the total niunber of 1,180 in four labora¬ 
tories scaUered In three states on problems rriating to 
tbe manufacturing operations of Ute company, Inrindlng 
mlsceHaneous chemicals, dyes and Intermediates, explo- 
■Ires, coated fabrics, plastics, pyroxylto sototions, 
lacquers, paints and vamtsh and tbs production of mts- 
crilaneous raw materials, such aa mtosral arids and 
nitrates of soda 

Another tte oa rc h staff ranking among tbe half dooNi 
foremost to that maintained by Wilson A COh padem of 
Chicago, consisting of a director and ton aeriataots 
studying prridenui odnaected with fermentdtidn, ipoU- 
age, hyilrogenatioit of olla, refining and handtlBg of rite 
and by-prodneta. The Boatman Kodak Caa^any has a 
reaear ch etaff of a dtoactor and 40 cb em ls t a, physidata 
and photograp h io gqtor to with 80 asaiatanta stndytog 
the theory of pbotoi^MW, new photographic matmtoto 
and tiiefry ofjptwjhlrijto ptuceee cfc Tha Katiooal 
Company ma intfi to a a meeafoh 
of tan ritomiato vtiitoh devMa its antiiu ttom to 


th*. study off peo b la we rotating to dyna and totenpMK 


Tho fovsgBlng will gtrs aouia Jdea of |ha agtint to 

w^ tbashrih ia ttow tonfito^ to thffInduatiM 
an^patibapnan takUng'vff thrsatufo^oC amnt of the 
pr o hi em e . Al to g rih ae ttiecn acs tww thw 
a^ actetiato and aariato&to to 

to riaatoEhetaitoi tocppmtlton nslc faeVH_ 

cover pmetieally the vrlioin rimgf to togto^ 
to aaimfaetm mto thp regatoitov|ttolh^ tie t 
of their lahpeaUboyend cab ‘ ' 
alone has a^ved the ooun' 
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Weapons at Sea 

Hie Plaoe of Aircraft and the Battleship 
By Commander £. G. Allen^ U. S* N. 


A WaAPOir la Uiioratlcillr* aat wi Wto tor Tahie 
Qpda Ml protacttoa aaa mobmtr, and. 

for prdetMbattj, an ttapldraieat of It. uptm lU 
(Mracllvapavart tha agaa and ecBnomr of Us emplor 
nont a^ ii0 rtli^Te j protoct t rg neaaaro affurdod whlk* 
It, ao Mp aeod tn the rdativa protection wblch 
can be aadd to tnvtrale It or aUnd up under iu hlowa 
Id new dapartdMl lb #«rfar«» and wltb new weapuna. 
ttie !■ nprtetllr d«reio|^. InlttaUr at a rapid 

rate coan^arad to eoaater^rotactiTe measaree In war 
tbae tbif U laxfelr doe to aecrocr and tbe tremendooa 
eaavgr pat late %ba d(Mdl^> peodnetloa and employiiieiit 
of tbe new veepona; wbUa in peace ttne. inertia, con- 
•erratinm. and tadt of rlalen with reepect to new de> 
TdopiiMmtai ^rodnee the aatte effect iNMder in §ipHi 
la ynhmt dbichyw Ttalon and prodncee the Mctxy t(» 
enable defeaaa to obtain rapid derdopment So, it 
nanaUf oecorA that dren diaaatcr ahead, defenae Ih 
acederatad aai ereotnaUy catebea np Ita rate of 
orethead dapead^ la peaca tlae, apnn the Tiakm, enengr, 
aod pendattaoe of tha ra^oaaibla offlclala. and. in war 
iqyota the arg opcy of the nceenaltr^-at home. 
npOQ the lafenthreneai^ taonaj. and arallable prodQctl<« 
fadUtlea, and, la the fletd, upon atratefioal dlapoai- 
tlona and tba tactloal laaaaalty of leadera. 

'Hila la apidloBbla aahore and afloat and haa been 
the htatorj ^ derelopnent la all warfare We may aw- 
atune that with the flrat derelopment of the atone axe 
and the bow-ead-arrow by prehlatorlc man. nioch heU 
meta and ablHda appeared almoet almalttneonaly. and 
in later pCMtloda aa lance, aword. and croee-bow came 
Into exlateaee. chain araior and almUar defenae paral 
leled tlM offtnaa 

In the late war, each derelopmenta mh the anlmiarfne. 
tank, saa. and machine pm. and maoaed artillery with 
esploelTe ahell and caa, cangfat the defenM* Unarlnir 
materlatly and tactically Aircraft came aa a dletinct 
Innoratlon and the deCraae ta atfll not perfected ma 
terlally or tactically adiore or afl«)at Aircraft if 


counter air defense la neglected, haa under the theo¬ 
retical value of a weapun. namely ormoaMM/. protec 
tUM and tremendous %Aluea. Am armaNicNt It 

ran carry gun, liorob, or torpedo while protfirtinn In 
aaanred by uperating at util in a medium hentofure 
not need by man in war, and ita mobility is the greatest 
yot achlered by man In a weapon 
This feature, the retardation of defenae dereloiimeiit 
In pea€.H*, whm illustrated b> the atatus of the aabinarlne 
in the late war Great Britain, with a huge sea cum 
merce, her home government ceutcred in a small ialand, 
located near probable enemies, and dependent for ex 
iHtence on sea-lKimc commerce, had lacked onllimry 
forefdght and vision (n larfetting her imbniarlne de¬ 
fense Similarly, the undirwater protection uf her 
oaplial ships liad lagged l>eblnd torpe<1o development 
Necesaity In war compelleil her to perfeit thla uuti 
submarine defense in two >ears 
The initial deatmctlon wruiight by the aiibmarlnes 
tremendous In its efTect, bnmjAt the usual atorm of 
fanatldam relative to the value of the aubmarlne as a 
weapon In this country n serious move arose to in 
trust the entire natlmial defense at sea to the under¬ 
seas boat The submarine has now. in a large measure, 
found Ita place, ita protier valuta and its limitations are 
recognised Defense agaiust It is to a great extent 
Iterfected materially and tactliallr It la almost beyond 
a poaslIilUty that In a fntnn* unr the defense could lag 
to aiich an extent that Hie Hiiliiimrliie alioiild lie the de¬ 
termining factor of tbe war 
The advantage gained b> the Kiilimarlne Is not in a 
new armament, but in tbe rt'lntlve protection It actnires 
from Invlaihlllty In apiircuieli attack, and getaway 
Ahaolute co\er fmm vision Ik Um prime asset 
Aircraft haa not this advantage Its primary asset 
lieing mobility, rendering siiriirlHo eOMy Aircraft will 
employ no new armament and the defenae is given 
the Maine old pmhlemK, namely. to tvimbat liomlm, tor 
liedocM and gas fire, when used wltb great mobility in 


war The dofeuae at sea against aircraft la an eaaier 
lindilem than submariue defenae, be(*auae aircraft is 
not bivlaiblo it In both vIhIUIo and audible, nnd de> 
fenaivc inoasurcR can lie i)OHlti\e In that the attack Is 
luc*at«Kl and fixed by vlHlon and sound 
By watertight aubdivJHlon anti armor, the eupltal 
■bill already has In a large meaHnre protection against 
the weapniia enumerated, uameh, iHiiab and torpedo 
nnd (on bo made Immune* by Himple arrange meuts 
ngaiuHt gaa With the addltinu of moro borlaontal or 
deck armor, the aircraft bomb can Ik* discounted as 
a HoriouH weu|Kin egaiiiKt Mucb armorial shhiH. Against 
menluint \eHHelH, deHtro}crs. light cruisers, or plane 
carriers, the aircraft bomb hoH a case 
Oonnter-HlrMU*fenso is. logically, the major <*ouiiter 
against air nttniks and antiaircraft gun defciiHe Ik 
the ai*i*ondary ruiinter Afloat, anti-aircraft guns 
idiould tie of more value than ashoro for the following 
reasons 4>foof. the battery Is always at the 
of the object to bo prute<*t(Ml oMAfirtf, tlie anti aircraft 
defense Is usnally spread ont to cover a line.. Om*e over 
this line, the bombur dniiM his iKimbs at leisure unleM 
the object to lie bnmlied has additional bx^sl defense 
At sea, thoro Is. nvir eaib partlcnlar ship, a limited 
\ertlcal rectangular area bonndod by the height and 
Kjieed uf the Isimblng ulrrraft In wblch suih alrt*raft 
muMt lie to hit the Fhlp If nut In thlH urea when 
dropped the bomb mlNsi*M r^mnter air fixcd-tiarrage 
f’Hn lie adjusted to kn p hlgli-cxploslvc shtdl bursting In 
thla area. rt*aderliig Isualiliig unsafe and dlfitcult TIiIb 
secondary defense must uf course, bi* supplemented by 
a major one t*mploylug pro1e<tlve pursuit planes These 
itimblned defenses, pro{s*rly organised, should render 
H fleet prncfliully Immune from bombing 
The torpeilo iilane houMer Is a more serious weapfm 
thnn the Isimher due to Um greater flexibility for tacti¬ 
cal purposes—torpedoes tan be releaaed at various 
rungeH and on any hearing—nnd due to tbe fact that 
{CanttHMCii Mi page tt) 


A Chat with Madame Curie 

What the Discoverer of Radium Thinks of Us and What We Think of Her 


T hat vlrtitally .InpaDctrabls barrier placed about 
Madame Ourle alnce tbe very day of her arrival In 
New York Olty and resolutely maintained against re¬ 
peated but ftitile onslanghU of presa photographer 
newspaper reporter, special writer and tetdiiiical Jour 
nallst alike, waa removed for a few hours on the eve 
of her departure for Francs All our iirevloua efforts 
to reach the disooverer of radium were absolutely 
wasted. But on June 24th, tbe day prior to her sailing 
OB tbe ‘H>lympl(f' with bsr prertous gram of radium, 
Madame Ourle graated va an Interview at tbe home of 
her hoatsea, Hr« IMoBey, In New Torir Olty 
Ftmt of allf let na hasten to aseore the gmtle reader 
that Madaem Marie BUodowOka Curie Is not one who 


would aet bmcAf apart from the public. Thla matter of 
refoaing to grant Infeervlewa and pore for almoet count- 
leas piww photographera wag not one of her own cbooe- 
tng. It wag an oqtarattve measure arising out of 
her poor atate of healtlb And when it la borne to 
mliid that tbe worittoda of toe modem preaa and news 
plctiire maeflUnefy are euefa u even to wear ont robust 
pamona, we can readily aoe the Justice of the barrier 
thrown about MsKtowe Ourle 
She carrlee bonor and fam gracefully, tola wonder¬ 
ful woeaan. For despite toe fagt toat Madame Ourle 
bad flfty-ftto fegrew teem noaMfoua tmltegaltleA ool- 
legsg, lahomtcinea ^>4 otber toatltotoma before coiutog 
to ttoa counti^ to^irblcb muflt be added ted amre de- 
greee oo ^ftne d upon her Iqr Aawrloan nnlvenritiee and 
oeUagigdurtopharfleain-e^ to toeee Chltod 

States Mdaato DMa mriatol^and always wiu re- 

MMsm 

P u aswjii H i ft pkMy m BMCtty dieMd, wounmiy 
Mdtofl*l|prtrf» AJP iia totofl% yptlawto when the c^ 

Wi- 


By Austin C. Lcscarboun 

turned her. listened to her for upward of an hour 

Before golug ahead wltb Madame s little talk with 
UM, It may lie woH to nm over the major detallK of her 
nil too-brlef stay In America Madame Curie enme here 
from I''rancp May 11 th JuHt In omler to receive a 
gmm of radium—tbe gift »f the Aiuerlc-nn women In 
recognition of her aervU'ea t« wieuee and humanity 
The gram of radium was presented to her by President 
Harding on May 20, 1921, at the White Honso Be¬ 
tween May lltb and Juno 2flth, the day of her depart 
lire, Madame Cnrle visited most of our 1i*adlng uni 
venritieB, coUegea laborotorieM. Government bureauH, 
cities and natural wondera 

Aa already stated, ten dogreca uere eouferreil upon 
her in recognition of her coutrllmtlons to science and 
hnmanlty Hmith College i*oiifcrrod the degree of 
Doctor of Rdence Doctor of Medlrine was conferred 
by the Woman'! Medical (V)llt*ge, tlie University of 
Pittsburgh conferred two deicrwH, Doctor of Science and 
Doctor of Laws. Tale, Cohimhia rhlcago, Norlhweat 
em. and Wellesley oonferroii Doctor of Science, and 
Doctor of Pbllos^vhy came from the University of 
ISumsylvanls 

AMde from honorary degrees Madame Curie receivwl 
DumerouB other dSnUnctionK. llitia the Philosophical 
Society awarded her a gold medal, which carries a 
money award of fSDO The Naples Table Awdrd of 
12,000 also went to Madame Cnrle, as well as tbe Wil¬ 
lard Olbbs Medal fOr setoottfle achievement wblch. It 
la said, has nersr bten awarded to any other woman 
This famoog adoitlgt waa also made Fellow of various 
todinleal oodetlaa. Bnt derpite it all. she remains Just 
fdata Madame CUrte, working for the good of humanity 
and fur tba expanMoo of n ientifle knowledge 

Madame Ourle likes America—who wouldn’t? She 
was highly I mpr ease d by Irbat she saw and heard at 
toe Tariooa American usiveraitiea and cdleges which 
she vtoltod. While not willing to commit herself to a 
deinlto statement vaptvdins toe reUUve merits of 


Kiiroiictin anil American InsUtiitionK of learning 
Madame Curie Mleres tliat we have excellent fadlttliH 
for trtiiiiliig our youth for ciory lUic of endeavor Tbe 
girl colleges plcascil her Immcuocly. nnd sbe commented 
uioHt fnvc»rably on the fact that many of our girl col 
leges Br>n Muwr, \ HNHiir WellcNley fur Instance—are 
located In Un> country, whb h m more conducive to good 
health ami quiet study But grontCKt of all in Mad 
amt* Curie s opinion, tin* onr free Institutions of loam 
lug, catMHdnlly lii such centers oh Now York (^ity, where 
the lack of flnanrlal meann need ntit nereisinrily stand 
in the way of the ambitious hoy or girt desiring an aca 
domic training 

Both from within and without, wo AmerlcanM have 
got Into tbe habit of iKllevlug that little wo do Is 
done f<Nr iinytblng elw; thnn to make monoy But our 
drdlar ebnHlng habits taa\e been grossly exaggerated, 
MO It m*f*ms. For we askf*tl Madame Curie If she found 
onr neienttfle laboratorlos Intercatlng and she replied 
that sbe did Following Uiat. we asked, in a somewhat 
ahashetl way If she thonght we were oontrilmtlng any 
thing to arieneo, Instoad of taking science and molding 
it Into tbe ways of industry for tlie pure and sole 
pnrpoao of making money 

Here Is the answer startling, to be sure, but never 
thelenH true Madame Cnrle bellevea that much of tbe 
work done In our leading laboratories and universities 
U done for the sake of m Icnce—pure scleuoo—and does 
not contain the Hllgfatest trace of Industrial motives. 
Gur (ktvemment laboratorlea are doing wonderful work 
to many different dlrcctlnns for the good of sclenoe 
and humanity at large, and with the didlar sign con 
spienoua by Its very absence Truly, we arc not the 
money grthbeni or dollar Hiasers that we have been 
made ont to be by othera as well as In onr own minds 

PHI], there Is something wonderful about our indus¬ 
trial proweaa. Madame Cnrle was delighted with onr 
devdapment of the radium Indnatry, Indeed, we have 
(Coaflaaed oa pope 55) 
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Thm interMllnR lichtninv efftfcU, m recorded by the ^11** camera epedally adapted for thla Bort of photocraphy 


lightning 

A Brief Statement of Its Nature, with Some Figures and Some Photographs 

By Jerome Lachenbmdi 


O F all nfttnntl pbrnomraa llffhtnlna Ik one of the 
leant inulerKtutKl In uchiKil many of tib were 
taught to lielleyft that lightning \n oauaed by one cloud 
Htrlking againat another In other worda, the anggea 
tion that lightning \n n form of frictional electricity 
waa firmly implanted Thl» Ih a far-fetched truth The 
element of truth reAld(« In the fact tlmt lightning U 
the reault of an aciumiilatlon of atutir cleitrlclfy and 
iletily flliM barging, ntiil frli^lonal clec^iirlty la alao a 
form of Htallc olettrloity An explanation of the va- 
rloiw phenofonnn that rwult In lightning takeo um back 
to a idmple rtlaeuaBlon of Ntatlc eletlrlidty at reat In 
ooutradlHtlnetlon from electricity In motion 
Blrery Buhatance Ih composed of electric charges, laith 
poaitlre and negative Theao tt nd to ueutrallxc enth 
other But If a anlMtance i^ero to receive jHiKltlve el*n- 
trlc (hargta from another IxMly, thi first would change 
It* polarity and liecome u iiuKlll\el> charged body This 
change In polarity oi-cura whether the charge recelvcHl 
he positive or negative Smh additional charge may 
bo given off to another KiilwUnee or to the earth itself 
1 1Tie earth la known as a neutral l»ody, a Kort of rtaier 
voir for all electric (burg(*ft It receives and gives off 
both positive and mHcative charges according to Iho 
needs of BubKtances on or near Its surface to attain 
an dectrlcBlly neutral state And it is the tendency 
of all Hubstanws to adilevo thla neutral condition 
Another phenomenon I hat must be iHime In mind is 
the fait all elertrlc <barges tend to seek the surface 
of a Bulwtanoe For example, if you charge tbo inside 
of an if*m Imll you will nnd that the cmlslde mirfare 
is also ehargeil Carrying the Idea Into the realm of 
the cbiuds wo find tlmt clouds being composed of rain 
drops, are t barged electrically Euch raindrop eontalna 
Its own charges and when trllliona of them coalesi*e 
to form a cloud the total unmber of charges on the 
Individual droiw remains the sgiue, but th<‘y are vam 
pressed into a t*omiinrutlvely small area, Ctiiisequcntly. 
the iKiteiitlal of Iho cloud as a null rlscK and a power 
ful charge l»eo(»mes inuivntrated Now, when this cloud 
Halls over the earths surface It dlschargea lU electric 
load into Uie earth with a brilliant flash That Is light 
nlug Tin flash bnmks through the air pushing the 
tmrtlcles of matter out of the way with trem<*ndoUH 
force, wwl after It has piissetl the air closes about the 
path made by the electrli current This pushing away 
of minute Hutwtnnces nnd the cloHlug In liohind the 
flash causes the roaring anund of thunder 

Lightning occurs not only between variona ohjeeta on 
the earth, such ns trees nnd a cloud, Imt also between 
two clouds of different potential Tltschargee occur, 
too, from a lower to a higher atratum, and often rain 


will discharge a cloud silently In such cases the light 
Ding ceases with the rain In all cases, however, thick 
dense ilouUs serve as conductors of electricity And as 
we know tlmt dry air is a pistr electrical conductor a 
disi barge cannot take place unless there Is a ladder of 
molHt air lictwccu the earth ond a charged cloud or be¬ 
tween two clouds 

From thi^ ligrmans point of view, there are two 
main kinds of lightning, forked lightning and sbeet 
lightning ForktsI or chain lightning may be a mile or 
iiH»re In length nnd usually descends in a slgsag course 
Kbeet lightning la but the reflection on the sky of d!fi> 
taut electrical dlsihargea. 

Hir Oliver Lcslge distinguished lightning Into two 
distinct tjTtes which he nanied the A and the B flashes. 
The A flash «»ccurs, aecording to 81r Oliver Lodge-, when 
an cUh trUallv charged cloud approaches the earth with 
out an iiiterme<liate cloud SuUr\«nlng In this condi 
tIon, th( disriiurge takes pliice directly between the 
cloud and the earth The B flush, however, occurii 
when another cloud Intervenes between the cloud carry 
Ing the primary cdiarga and the earth Tho two douds 
then form a condenser, and the discharge from the first 
takes place Into the second Now the free charge on 
the earth side of tlw lower cloud Is suddenly relieved, 
Htul a itliH-harge from the latter to the earth followa. 
But it takers smh an erratic course that no known 
lightning conductors are an adequate protection 
against It. 

The accomiianylng photographs and ntbera of the 
tuimo Hoi^ are the remdt of a technique developed at 
the Dominion Astronomical Observstory in Ottawa, 
Tanada, and applied chiefly by the IT 8 Weather 
Bureau and the Mt Wilson Observatory, as well as by 
the Cana<llau incteorulogiNts. With Biem os a back 
ground the story of lightning has been animated so 
tlmt the actual flashing of the varloua kinds of light¬ 
ning may bo seen on the motion picture serneu. An In¬ 
teresting phenomenon, not visible to the naked eye, 
ftometimes occurs In such photographs In the registra¬ 
tion on the sensitive photographic plate of black streaks 
known as the Olayden effect. This has rarely been 
successfully photographed 

If the meteorologist Is interested primarily in the 
cause of lightning another type of scientist will deny 
contentment nntil be knows the rarious quantitative 
data with reference to the flash Dr gtrinmets, In a 
recent interview, suppllea some of these He estimates 
the differeuee in potential between the doud and the 
ground, or between the two points of dl^Swrge In the 
douds. to be no less than flCVOOO 000 volts. The current 
in the flash be sUtes as 10,000 amperefl. Both these 


\aluefi, (»f course, are averages and may be materially 
exceeded by Indlvldnal flashes, which may likewise 
fall far short of the figures stated But in spite of 
this tremendous voltage and amiieruge the actual power 
value of the flatOi Is comparatively amall because of 
the extremely short duration Dr Htelnmets estimates 
this fat Lor at n0,000 ktlowott-secunds, or less than 2 of 
the kllowntMinurs that we find charged for at current 
rates on onr lighting bills at the end of tho month Ho 
If we could entefa all the current of an electric flash and 
put It to Work under conditions the mewt favorable to 
Its usage. It would be worth only sixty or soventy 
cents Mr Btelnmets points out that our impression 
of the duration of the flash Is not at all to be relied on 
If It is bright enough to be seen at all, It must of 
necessity, by the principle of visual persistence familiar 
to all movie fajis, look to us Just as It would look tf It 
lusted ime-tentb of a second. Indeed, when It Is of 
extreme brilliancy, the effect of dasslement la added to 
that of ordinary visual persistence and we are con 
vlttced that the flash lasted for several aeconda. This Is 
seldom, if ever, in accordance with the facts; Dr SMn- 
mets sets X)001 second as the duration of tha flash, and 
any student of cdertrtdty will realise that this must be 
substantially correct Flashes of much longer duration 
must ordinarily be of low potential, though of course 
there is no absolute limitation to the duration of high 
pressnre llghnlng 

Sewag* DiapoiBl ia the GooatiT 

SYftTBM by which an isolated dwriUng (or anudi 
group of buildings) having running water may 
dispoae of aewoge aaf^ and at omall cost U reo- 
ommended by the U 8 Public Health Service 
The chief feature of the system, which has hen la 
sneceaaful operation in Mew HampOblrs tor summcfr 
cottages and hotels for tm years, Is a reotsugular ssptte 
tank, of concrete, wlth''a minimum capacity of M fOet 
This will serve 30 peoplei four onUe feet mldltSoiial 
should be provided tor each addttiooat peraoo. 

The tank should he burled under 12 to 16 isdws off 
earth, as near as practtcaUe to the house, with whkh 
It should bs connected wHh idplng; The eOluaBt ftm 
this tank, iriUch oontsins organic siatter that nU|^ 
be obtoetlonable and eepn dangerous is eeonoedy best 
dlspoaod of by fiorae sort of subiurface irrlgatlega vhosa 
exact torm will neceaiarny be g OdWiett V the uatore 
of the soli Pun details are given to the report, 

Betore tostamng iudi a eyitiOi, boerwit, the State 
health auchoritlae sImb^ ba oousuMed, osperfellj to 
the iisMtone aectlotis of tha eomtr^ where eare to 
n i o fissary to pre ve n t tha cootanMIjMitiai off ipiriwS 
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W SmCiM in our bMpt tom to tMit tltot tbe 
Irto uttompt to to« tx-OnoMui U-boat 
li^ a*Ul bontoaff WM mootMfiU, Md thto WMk wo 
pto aont • kitotoiirapli wbldi U tmim for tbo toot that 
botili boaibir and bombod appear tn too aamo pictore 
Thto traa renderfd poaatbto hf tbo conkparattrelj low 
altftoto at wIilGb llle boubo wore releoBod, tofotbor 
with tbo cobatderabto stroteh of water whicb aeparated 
tho pbotoiP^apibcv from tbo target, awl probably by the 
uao of a ttl^^boto lena. 

The Otobtog of tbU p-boat. which, by tbo way. waa 
one of tbo later Qerman nibmaHuea, wao done In alx- 
toea alnotea, and the craft now Ilea on tbo iKittom 
at a point ataty mOoo off Hampton Roada One flight 
«| three “F-b-L" planea amik tbo eubmarlno. wtlng 
twelve bomba la tbe coune of two attadw. The Arat 
atiaA took plooo at 10 28 ▲. wbeti three ranging 
boaiba'wm dropped^ none of which made a direct hit 
hot all of which roglaterod dose to the mark. After 
pBMdngotor too taiiot the three planea returned for a 
atoond attack, Wlmi nine bomba wore dropped frnm an 
altitade of approximately 130 feet One of the nine 
laade a direct bit Jnst aft of the conning tower, and 
the eight other bomba dropped within a very few yarda 
of tbe vcsMl. 

Tbe drat attack with three bomba waa made at 
10 '28 A. H. The Oecond attack w»a timed at 10 32 
Ai It., and at 10 88 A, M, the bow of the Kubmarlne 
MDlnaerged, the boat alnklug ateadlly nntU ahnrily 
thereafter the conning tower went nwler and the boat 
dtaappeaied altog^her at 10 89 A M 
The experiment proven tiiat a elngle 103 iiound bomb 
If it makea a fair hit on tbe deck of a Hiibniarlne will 
nlnk her Tlie fact thot only one out of nine homlw 
Hcored n hit at tbe comparatively low altltnde of 130 
feet Rnggeata that If bombing attacka from the air 
are to be racceeafnl they mtut be carrletl oat at mod¬ 
erate elevation, certainly not above 4,000 or nooo feet 
Tbe airmen, of conrae, in tbe preaeiit cane had every 
thing In thdr favor 'l^ere waa a calm aea, little If any 
wln^ ami there was no defense by the customary anti 
olrcraft ginu! Agaiiiat the much larger target pre¬ 
sented by a battleship or a cmlser mtare hits wouhl 
doubtless hnvo been recorded than one out of twelve 
On toe other hand, H Is probable that several of the 
iHimba whldi failed to hit the target, detonated In the 
water so dose to the U-boat that the concumlon would 
have opened her seains and sent her, 11 more slowly, 
to the bottom 

Be'Introdadiig the Timckleae TVoDey In the 
United States 

DBMONSTUATION of tbe trackless trolley bus was 
given recently at tbe Schenectady plant of the 
General Kleitric Company before a large number of 
prominent street railway olllclals and cnglneem 
A double trolley wire necessary for this typo of car 
was strung up over n route of about % mile and the 
rislton wpMt most of the day riding hack and forth In 
the car, examining the mechanical features and testing 
the apparatua The demonstrations were declared In 
every respect successful 

Tbe tests took place previoni to tbe pladng In service 
of a number of these cars in Richmond, Va, which 
wlU be followed by IwitaUatlons In other dUee 
The trackless trolley car resembles In general siie 
and appearance the present one-man aafely csr and 
seats 30 paiwengers. Tbe eqnlpment conststs of suita 




> 
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At the top of this view are three airplanes whose 
bombs arc seen detonmting upon and 
around U-boat 117 below 

ble railway motors and a coiitrolliT arranged for foot 
operation 

Two overhead trolley wires sniady the current which 
is taken Into tbe car by a sliding tytic coU4*ctor, maueu 
\ered by the motorman from his f4cat This arrange¬ 
ment allowa a leeway of 1H feet, or 9 feet on each side, 
for paosliig other vefaldes. !• nrtlierraore, this allows 
two cars to oi»erate In opposite directions on the same 
wire The collector can be fllMengage<1, swung off to tho 
Hide, and reconnected to the wire after luiiiHlng the 
other car 

When running over the track area of tbe system, 
that is In returning to the burn, the trackless csr is 
equipped with an adaptor on the collector for eonneotlon 
with the standard ovorbeatl, ami a shoe which fits iato 
the trolley track groove and gives the nccoeoary ground 
connection. 

Tbe chief advantage of the trackless over the regular 
trolley systm Is tho low Initial capital Investment To 
Install a single track trolley line on on uOiiaved street 
the cost Is about |8fl,000 per mite. On a pavod street, 
where tbe trolley company Is forced to pay for tho 
pavement between the ralU and two feet ontiUlo, the 
coat Jumps to 176,000 per mile Tbe overhead for 
a single tratoless trolley eusts approximately 8430 per 
mile and where a double set of wlrw to strung the 
cost wlU be ahowt to30 per mile 

Aa compared with the motor bus the operating and 
maintenance cost to much cheaper From the stand 
point of the rider. It to claimed. It provldea a service 
of equal rellablUty awl comfort, and In many cases tbe 
operattoa to faster and smootber, cspedally where the 
stree ts are well paved and maintained. Comparing the 


operating cost with the motor but, gas and oU edit on ^ 
an average of five cents per mile, whereas with the 
tra<^dess trolley tbe coat of electricity Is but two cents a 
mile Tbe malntouaiice of equipment Including tlren. 
averages 9^ cents |ier mile for the motor bus as com- 
jisred with four cents tor ttie trat^klcM trolley Depre¬ 
dation on the gHKoltnp bns averages 34 cents per mile 
as oomiiankl with 1i> tvntH for the trackless trdley 
Tbe saving In fat or of tbe trackless trolley is therefore 
10 cents per bus mile l«lgnrlng that the a\orflge 1ms 
rutiH 83,000 miles tM«r year, this meftns a saving of 
8:130 The Orst cost of a trackless tndley Installation 
Is higher than n gasoline bus—duo to the overhead con 
HtriK'tlon requlrcHl Interest, det>rettotton and taxes eui 
tills lurestim'uL ntluceM the aiinnul savlngn from |339 
to from 8:2,700 bi 8<li)00 iier bus In nervU'e 
Trackless trolley ears bare been In successful opera¬ 
tion In some European oounlrles for several years 
One hundred miles of traikless system are In use In 
Knglaiifl and in Italy soveral eomiMiules are oi)erating 
over 40 miles of route 

Siuh inrs arc imt new to the United States, but at 
pres4nt none an, wi fnr as can be learned, In use ^ho 
general pnnsiso of this enr to not to supplant or take 
tlie ])luce of the ordinary rail s>stem for the buslntm 
dbdrbts or thbkly seltum scMllons of a dty, but to 
make It isisatble to oiiorfite tmlloy cars In suburban soe- 
tlous where the post of Injlng and maintaining rails 
iind ties would mske the extension <if lines Imprac¬ 
ticable 

Barn Screenst Too 

\ lAUGK dairy farm keeping pure brHls and known tor 
Its excellent biislin mn management screena Its bants 
—windows and dmirs —lu summer Just as diligently as 
tver Hio duelling UoitNe \t»s screened An endeavor 
Is made at the same time to keep the bam clean The 
tuhi measures do a kihkI deal to abate the fly nuisance, 
whlib at pn»sent prodmtlun costs Is a serious one In 
Slimmer on thousands of dairy farms in this country 
There Ik al>iM>liite)y no question 4»f tlie effect of dis¬ 
comfort on milk prtMltu tioii Tlie cow iiestered by tiles 
gIveK loss milk often markedly less. Dairy fanners 
now do varloiiK things to combat tbe fly nuisance, 
but usnallv a combination of measures Is best 

Capping an Oil Guaher In Bftinntcn to Save 
Thonaanda of GoUona of Oil 

A trtKlD diol has lH>eii said in the iwst alKHit tbe 
eiionmms quantities of oil thut are wasteil year 
after ytnr through I he InatifUty of oil field wtirkers to 
i-tmtr«»l gufther», Ftdbwlng the suereiiwful drilling ofier- 
arloiis a gf>otl oil well seiitls up a htMiTy Htrenro of oil 
whUli Im Idowii high in the nlr, and quite olivloualy, 
wnne means muKi Ik* imployed to cap such a gnsher 
In order to bring the oil mii>ply nuder proper control 
1 he anvmiwnvlng illustration hIiows one of the aer- 
t rnl devices that are lieing employt*d In the lend 
tug fill flelilH f(ir the purpose of capping gushers In a 
minimum of time Here we see an American engineer 
and blB Mexican helper completing tho task of bringing 
unde r eimlnd a Wg gushi'r In toe rnnueo Ulver district 
of Mexiet> The gnidier was stopiMHl In a few minutea, 
our informant tells us, and the waste of oil was negli¬ 
gible Iho heavy Iron pli>e frame helps to hold down 
the capping memlMV 'ihe flow of oil Is etoppcfl by 
clamping a cap on the well pli>e, following which heavy 
Tnl\eK are put on Tho rnlves then serve to control the 
flow of oil One of the biggest gushers In that Mexican 
finld was Ktoiqied in seven mtnntes with this device 



Stapptaff Um flow of an oil godter by means of a 
capping arraniemcnt 
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The Service of the Chemist 

A Departmeni Dtaoted to Proftm in iht FiM rf AfipM OmiPtrf 


rtm t u nmd by H B. HOWS. OmmIwI 


Bfakinff Phosfene Safe 

S 1<\1*IIAL aiH-otinlrt bmo upinaml In the lltpimtare 
n lilt IVI* t« (iiiumi r< ml umh of plMMKeui., numbered 
iiH Olio of the Uen(ll 3 war k«ih»h At one time exiierl 
meutH wire conUncUHl, Khowliiff that It could be unefl 
to fn*** sniid from iron, but the methcNl prori*<| ttw ox 
IHimlre l*hoaffeiie, however, dooH have Important naea 
ill our (hemioal induatiiefi, auch aa the maDufaoture of 
iheMtufTN but on account of Ita imiIhoiiouh nature Ita 
Nhlpinent has lioen n prottlem, IuvoIvIdk the uae of aucb 
KolMiitM for 4ho phoRffcne hh xaKollne benxlne. etc 
I heiw* Hqulila «hnurb aliuiit oijual wolffhta of the itaa, 
lull no ixet*sKlve pnMHiirea are pnalnced, heni'e ahlp- 
montH run lie made In ordinary containers When these 
tin* ofioiMNl tlie Tolatllo aolventa and the itiia evaimrate, 
or If heated in Kill table vesaels tbe phoaitenc can be 
liberated In a manuer faclUtatlnic IIk iikc 

Feeding Experiments 

I T seems that the processeH wlibh havelicon devrtoped 
and deairttied for uianufacrurlnx cattle food from 
aawdnstf in which a i»art of the cellulose la converted 
Into HiiKara, have been baaed more ujion laboratory 
ex)*erliuciits and theort'tical deductlima than actual 
fddlnnr exjierlmenta. The Forest l^rodncts Laboratory 
pietiared a suftlHent quantity of the food ta supply 
three cows for a HiilttLlent time to Indicate the deaira 
blllty of cooductlna experiments on n larwr scale The 
Wisconsin Kxiierlmciit station cooiierated In this work, 
niirt the results were so euconraalnic that It has been 
deluded to feed a larjcer niinitier of animals a suffl 
dent lenatb of time to rest h deflnlte ooocInRlons This 
will mn.'esaltate the preparation of a lancer quantity of 
such food than has ticen available heretofore, and the 
final outctime wiu be awaited with unusual Interest 

Mannfacturt of Carbmi Dioxide 

C OStPAItATlVKLV little has been piibllohiNl ettnoem 
Ina the production of this Imhuitrlally Important 
fcas, associated In the {Mipular with the stsla 

fountain, although something over one hundred million 
ponndB of liquid carbon dioxide are produced annually 
fin this continent Coal or Cfike Is burned under steam 
boilers, pmdudng slmiiltaniHiusly power reqiilre<l for 
puiificntlon and liquefaction, and flue gases from which 
the gas is obtalncil The temperature of these gases 
Is first reduced In a fuel ecoiiomlxer, then scruhlieil to 
cleunse tla*m, nud thm puwhk] to an ulisor|»tioii system 
in which as much rsrbnii dioxide as ismslblo Is combined 
with an alkaline carbonate 'Ibis carlKinate<l lye re 
turns through the heat rcgeiierntor lH*fore puBslnn to 
the alworptlun system to renew the cvcle Wy such a 
system all heat Is fully ntlHxefl inie carl>ou dioxide 
riiuH liberated from the iHilllng bicarbonate solution is 
soxmrntcfl from tbe steam as iirevbiusly n<itod, cooled 
and compressed Into cylinders 

Losms in Gaatdin* Motors 

A O FTFLUNKU and uKsoclatei of the Bureau of 
• Mines Bfime time ^go undertook—in connection 
with Investlgntkiim rolathe to the proposed vehicular 
tunnel to be driven beneath the Hudaon, whore the com 
IHiattlou of exhaust RHSf*s is an Important constderallfio 
—an Inreitigatiou of the ifllcienry of gasoline motors, 
'rhe work included anul>se« of the products of eombuB 
tlon with various tyites of antomublleii, Im ludliig loaded 
nufl light trucks at different rates of sliced and the 
cloBe relation bntw(H*ti the per cent of carbon monoxide 
and miles per gallon that might lie expected was found 
to exist Slight odjustments of the carlmretnr had an 
iminodlatp effect upou (he amount of carbon monoxide 
In the exit gases, and some cars were examined In 
whlfb the Incomplelc conibuatlou of the gswdlne vapor 
resulted In a l<m almvo 40 pet cent In the iHiasible effl 
deticy of the fuel It was dmwu that great care In 
larburctor ailJustmcuiH will be repaid In Incresseil 
mileage, and tt was brought out In tbe discussion that 
ihe Ideal carburetor would bo one which wunld auto¬ 
matically supply richer mixtures for Increased loads 
i>r Increased grafles, and loaner ones for less exacting 
duty Itesearch Is In progress looking to the dovdop- 
ment of snch a device U Ith It less than one per cent 
of cariicm monoxide would lie found In the gasea, thni 
helping to solve problenw of ventllatloD altb^b It has 
been nulutHlned by some tbat tbe toxicity of gaaaa from 
Internal combustion engines Is not due wholly to carbon 
monoxide It U onderatood that the gaacs Involved 


wotild not necessarily interfere with the conatmctloii 
of a oafe vehicular tunnel, alnea it would be possibto to 
pump in air through pamgea at the liottom, aUoiriiic 
It to pass through perforatlona and to be drawn out 
through fines in the top of tbe tunnel It la esttmated 
that more than a million etHite feet of air per minute 
must he circulated, and this ^stltuteB no muall item 
of power expense 

Glaai Conteinen 

T HH adaptability of glasa as a container for many 
ifalugs now placed In tin la already the satdect of 
lonslderaliie research. It Is fucognlicd that good ma- 
teriaU in gtaas nuke a mota attractive dlsfday and 
also penult the purchaser to be suited as to anwrent 
quality A new factor oornga to light In the experience 
of a certain foreign Importing company which found 
forty out of sixty five gallon cans of maple symp to 
be minus the syrup upon receipt Hmnewhere en loute 
a small bole had permitted an IndnstHoua peraon to 
extract tbe ctmteuta QIass nuy tbenrfore become pop¬ 
ular as a container whicb wilt be a preventive against 
thieving. The writer recaUs the experience of a manu¬ 
facturer of imitation maple syrup who In Hie old days 
came to a chemist, complaining that hla prodnet was 
being returned because it became black In tbe cans In 
whldi be shlpiied it, dne no doubt to the action of 
materials extracted from the com cobs used This man 
ufacturer had no objection to selUng a substitute for 
the genuine article, but fas did object to the action of 
tin upon bis product and had not thought of nsliig tbe 
obvious container—glass. 

Colon for GbxM 

S OME Interesting experioMnts were reported last 
fall by J r> Whltiper wlHi glases involving colors 
to be obtained by tbe use of nhkel oxide. In general 
these glases ctmolst of the oxides of baiiom, potassium. 
CHlcInm. xlnc, nltkel, aluminum, and sUicun, with whkh 
magnesluiu tin, or other oxides are used, the propor¬ 
tions of the various consHtueato being varied, depend¬ 
ing upon the colors desired The shaden were reported 
to vary from blue green to grayish green ohades, the 
grays being obtained from the oxide of nickel in tha 
presentee of magnpHinm oxide 

Uaie—Ita Profertica and Uaan 

T he Bureau of Htandhtda bus iMsiied a revised edi 
tlon of Its Circular Mix ao, which is deslgiied to 
give general Information on the subject of lime, its 
prttwratlon and omw Of one hundred and sixty lead 
Ing InduBtrles considerably more than one hundred 
UM* lime 111 some form or other Ibe circular gives 
brief ilewrliitlous of eighteen Important chemical In- 
dustrJta where lime is used, Judiruting where and bow 
they use the material and tbe quantities required A 
list of the texta usiinlly applied to lime Is given, IndUd- 
Ing such iteniH aa rhemical aualyslB, rate of hydration, 
plKMUtlty, wmd-<*arrylng capacity fineness, proportion 
of waste, time of wt, and compresatve strength 

Penneability of Robber to Gaseo 

T HIH Is the subject of admitlflc paper No 887 of the 
Bureau of Standards in which the results of a 
scries of tests sre given. Including daU on the r^Hvs 
lN*rmeabillty of rubber to some of tbe common gases 
The permeability to water vapor is high, being apivoxl 
mately dfty tlmea the permeability to hydrogen. Tak¬ 
ing the relative permeability to hydrogsa as nnttyi tits 
following figures are obtained for other common muea 
Nitrogen, Old, air, OJ22. argon, 0.26, oxygen, 040, 
Itellam, 060 , carbon dioxi^ 2.0, ammonia, 8.0, mttikyl 
chloride, 18.6 . ethyl diloride, 200 

QnuitttfttiTe Petermlnatlon of Vltualm 

T he Importonce of this aeoesei>ry suhsUnce thus far 
not laolated, but a known necessity to the main¬ 
tenance and promotion of body growth, makea every 
piece of rtoearch upon tbe aobject of value as piiMdldy 
giving a dew to the ultimate compositton of tha na- 
gorial When we have learned this w« may periiapi 
find a way to Isolate tt and make It mvanable tor 
addition to substances which are cheaper and as nutri¬ 
tive as others and whidi differ ftom thn prlndtwUy 
in containing fntwoluUe vltamlne. K 3 Williams, la 
the /osnuN of fftalegtoal CMmisirg, daaeribss a nafbod 
tor the qnaatltattve deteraalnmtloB af tiM Titamlaa 
which preveats beriberi. A synthetic mtdtma to prw 


paved ttstog caps sugar,' aittwmliim aulfate^ 
pettssluiik idwophate, asparagtiMK ealduto dvlortfi^ aM 
magnesHiak onlfate. A JtedUasd porttoh qf thU 
tsrial is mixed with soma fresh, ocimprsisirt |naat 
After Ineuhatlcm tor tUfhtmt hom the growth to 
stopped hg tonaaldSbydai, to eoneetag by AltraOoa ai< 
after washing srUh water and atochd, dytad fior twsv 
boors at 108* Cent, ddfilisd, 7^ ytoU of fout 
in the medium eontatolng the matbnal oatog fiasayad: 


her of milligrams co m p u ted back to ogg'fMMi td tho 
original material used. 

Inwect rmrSw 

T HK Insectldde effects of common toseet pewday 
are due to a comblnatloD of adds and satm which 
first benumb and then kill Inaecte which ooma la con- 
tad with It It la not ordinarily bacsafnl to the hlgliar 
aolmala, but there have been reoordad caass dl a 
oomewhat aerious nature Inosct pow^ to darlvad 
from the flowora of certain qwdaa ot pyrettram and 
was known to caatem Europe more one lumdisd 
years sgo. It hss been custonary toe the commercial 
prodnet to be more or lesa adulterated with ground 
stoma of the plant, and In tbe entorcanimit of the Inseo- 
tidde Act the Bureau of Chemistry has found It necas 
aary to evolve physlologloal, chemical and mlcroaoop- 
ical methods which are satisfactory tor detecting adul¬ 
teration Tbe results obtoioed are not accurate to a 
high degree, but a Ciwmnla haa been develop by 
whldi U to poaalble to approximate tbe amount iff adul¬ 
teration. 

lUpdOHrsd 

T he Bureau of Chemistry, Investliatlng potoofeiiBg 
due to ripe olives, examined 2,181 ocanmerelal cno- 
Ulneri of whldi m were glaai and the remainder tin 
Odlatoral exavhuitikMis in tbe case of 3B1B ooiitelnera 
checked very ctoody with odor and appearance In d^ 
termlnlng the proper condition of the product The 
toxic material examined was always suffletontty spoHed 
to be recognlaed by an offenaive odor at the ttma the 
can waa opened, and empbasto Is therefore jOaced upon 
the responsibility of persons who open a osaled ctm- 
tainer of food and serve it to others bsfote determin¬ 
ing Its soundness. Bpcdlage In any form should eoa- 
demn the product BariUns botullnus was toond In the 
material directly concerned In or taken from the pa^ 
that caused tbe poisoning cases dnring tbe year, and 
the aerious itmtamlnatlon found was attributed to tbe 
practice of prefermentlng the product fay shlpplag and 
bolding the olives in weak brine All of tbsae products 
were ultimately procmed, but carried their contami¬ 
nation over into ttw canned product maktog steriltoa- 
tion dUBcult 

Datoctliig Coil Dgres ta Butter 

T his MtlMd call, Unt for tt, M^wntlqft ta tt, flit 
Iran tt, mdted napl, fegr Mtaitloii tt , tMBptni* 
tan not abof, IM* Owt. Afloat 1 cable onttaMtac ct 
tto flit In a tMt tab, I, hMtod In u «tt bntt ta MB* 
dent, dnring whItt tlan tt, tab, 1, oecMtonaUr » 
nMcnd, rimkM, tod nglMCd. Vcgttabl, INttar ntocn, 
or tt, nntaral oolortng mHtw of tb, bottfr fltdw ta 
euMltmum within tm attmtai at a tniptagtaiaar tad 
to UO* Owt TUa la trna wlr la cMf tt, tat haa 
baw aepnmted at a tawparataia not gbbea IQO* OWt 
It ttJa flneanttw la not o b aa r roft tt «ai oat bgpawa 
eotoriew w kaattag to hflilMt' twiditttattA OMl tar 
draa r ia ta aolotad at ttarhtttaf tofjtaWatnnfc 




awantaatalA *>4 Of tatoti 

and teMaw^ Witt attahaSrntaM 
laaitag nwtf-lit tea BfMcut taOSi 


SASPtSffS 


auulHniL tgd -aariiTtetf ha to*. 

aafi janstritlod dm aa teoll a^mtoi 
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Ntw Fnmck projMtiag UntOTn which la affective In braad dajrUght, shewn aasemblcd and tahcn down 


Cotmtiav BMtdria 

Bff J, Be|wr 

AT tiM antl-tivbiu teborat o rtea of the Fraidi Armj 
aan mi i aro ptoparad In aocoidance with the rig 
onmaljr actentlllc tbonch aomewbat comidlcnted metliod 
ut Profeaaot Vincent Tbeaa preciona Imnunitr glTing 
llqnida do not oontaln any aiitlaq;»tlc but only blUltmii 
of typhna bacUU The emnlalon obtained ia boweTor 
too rieta in mlcrobea to be need aa It atanda for tmccI* 
nation porpoa a a. naaa ctUturea an tbenfore dilated 
with ateriUaea water and then rery pure ether la added 
to the ennlaion of tsrphoa bacUlt The mixture ia 
stirred for a faw oeronda and then left alone for five 
boon aftor which the lower part which coutalna all the 
bacUli and the eolidde tpunu^ty-ftirlnff matter la drawn 
off On acmrant of ita ItihtneM of wdfbt, the ether 
floats above the Uqaid which with the addition of salt 
water buUhm up the acnmi. 

But in order to hrluf the emuiiioii to the deirixed 
density, two bUllon mtcrobee per cubic centimeter, their 
ntimlier moat be eatimated, which la done by using the 
Angus cell wdi known in laboratories and which en- 
Hhlea the operator to count, by means of the mk*niac(^, 
the number of bacteria contained In a very small unit of 
▼uiume. A certain quantity of palp Is taken together 
with a determined amount of water, tbeo a drop of the 
HolntloD U pat In the cell which haa been prerloualy 
measared Knowing thla laat number as well as the 
number of mlcrobea eontalned In said cell, the number 
uf mlcrobea oontainod In the flrat emnlalon la deduced. 

Tbin mattai of couating bacteria U a slow one and for 
some time the Frencfa anti-typhug labcmtory has been 
using the opadmeter whtdi was iDTented by Memra 
ljuabert, Vila attd Watterllto. Hill Inatnnaent, which 
completea the work more quickly and predaely, la com 
iNised of a photo m eter formed by lumiiMma drcults In 


juxtaposition furnished by the same source, one going 
through thp bottle contatiilug the emulsion and the 
other submitted to a dimming process capable of modi¬ 
fying its Intensity In acr<»rdRiu‘e with a determined 
(Ctmtinned on page Sit) 



The centiifage la wUdi the bacterial solntiona are 
given their iaal preparation for use 


Daylight Projection of Opaque Subjects 

By George Ganlois 

R lllnstrato herewith a recently marketed Krenrft 
aiiparatiu whhh miikes It pcHutlble, In a light 
Tfioni, to project either ii|Km a screen or iiiMin any 
virtical borixontal or oldhiue snrfares, with the same 
digree of freedom onUuarily enjoyed In a darfcennl 
chamber The apparatus is suited for use with lamim 
Hiifl (mrrent of auv deHcrlptlon whnteror The lUKtalla 
tiun sliown In our pictures will project npon nine square 
meters of snrfat'e (a Mpiare approximately H yards on 
u side) The projection Is effected by moans of light 
reflected from the object, rather than by transmlttwl 
light, hence no specially i»ni»red negative or trans¬ 
parency has to be made, the pn>Je<ti<m being direct 
from the original to the acit'cn It Is anticipated that 
the new upparatiis n\ 1U have a wide range of ntillty 
ill cfmnectlon with the examination in detail of maps, 
lUuHtratlims eti The Freiit»h announcements feature 
the posslbilitioM of usiiiR It in c*ouDeotlou with photo¬ 
graphic msim made In nlrjdancs, to ilet(N*t forgeries In 
documents of on> i harm It r, to throw upon the screen 
before au ADtllnnct* f>rlg1iinl dociimeiitM of any nort 
whatever etc The mn n t of the succeHs of the new ap> 
iwratns is Ktntetl to lie in the arrangcnocut of thu 
reflectors behind the source of light, and In the short 
focus of the leiiNPN employed to coucentrato further this 
light niion the objnt 

Ihe new treiu'h ])rf>JiHtiH* la simple etumgh, as wrlll 
be noted by Ktnd>liig the aet^Hniianying lllustratlnua. 
It omststs of a lump bouse provided with s istworful 
mnUenscT the balance of tlie optical system contained 
111 another unit, anti tlie member tbat holds the sub¬ 
ject to be projected In position By having the objec¬ 
tive lens moimtisl vertically Instead of horixontally, the 
construction Is greatly slnipllfled 
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Inventions New and Interesting 

A Department Devoted to PUmeer WoAt, in Me Art» 



Air^hambrn hj 8 Inrbci are pro¬ 
vided In tUa brick wall to abMrb 
moiatare penetrating outer wall 


Something New In Brick Walla, 
Uring Standard Bridu 

S OME twtmcoro building rotnulMiton- 
rrfl fnim leading cltlea of the conn 
try HAW nil tnt4*n>HMng teMt of th< new 
hollow brick wall, which la being pro* 
moted by the Gommon Hrltk Mantifnc* 
turera AnaoelAtlun of America at their 
rwent conference In Clevelnnd l*ra<»tl- 
cally all of them will n^tiimmend It for 
Adoption under the building codes of 
their c Ulea. 

The wall can be built In any thickness 
and claim Ik made fur It that by reniHm 
of breaking the continuous mortar Joints 
that exist In Holld brick walls It iMNHunes 
lmtM>r\loiiM to the xieiietraliou <if mois¬ 
ture riasterlng is done directly upon 
the InKlile Teni*er ulth r<»mplete freedom 
from detrimental moist effects whether 
tbo wall lie 8, 12 or 10 inilieH. 

In Ibis wall the briiks are laid on 
edge with headers at every joint in an 
8-lnih wall, but at varying dlstouees In 
the thicker walls. Itulldors say It 
olferH H saving of ono-tblnl In brlik one* 
bolf In mortar and twenty five per cent 
lu labor (‘OHt. In addition to saving the 
coat of furring for plastering when the 
wall Is done It has lieeii used success¬ 
fully In half a doxen states. 

The Cleveland test wus made with two 
walls of S-hieh thlekneKS, P feet high and 
12 feet long, imrallellug each other at a 
distance of 12 feet apart A short re¬ 
turn was built at each eud Four types 
of ronstructlfm w'ere provided 



Simplt drvlee wliidi la placad between 
garlmreter and manifoM in order aMra 
fully to vaporiM tbo fool 


Upon a heavy platform upon these 
walls was built a 12 inch all rolok wall 
4 foot high forming a complete Incios- 
urt into this was dtimpetl sand which 
together with the platform and walls 
representctl an aggregate weight of la 
exi^esH of N.S tons, the equlvaletit of the 
weight of an average two^tory, oeven- 
nMim honse, or approximately three 
times the burden that would o^lnatily 
Ito Imposed upon them Not the slightest 
e^ldem^ of stn^MH npiiearefl even under 
this most seT< re tf>Ht 
Ihe wall has never Item adequately 
testid but such tests will be made 
shortly witli the ten ralUkm tun mac blue 
of tile Bureau of Standards at Pitts¬ 
burgh Ibo Bureau at present la con^ 
iliii ting Are tests 

More Miles to the Gallon of 
Gawdlne 

T he little economiser shown In tht 
accompAD)ing lllustmtlon fltH be- 
twe<m the carliundor awl the manifold, 
and enters Into the Intake manifold It 
Ik made up of a line mesh of eop|>er wire 
Rtndebod tightly over a flat spiral, the 
edges of the wire extending out brtween 
two flat plates of asbestos material 
which Is flreproof 


this may be aecompltdied by raising on# 
of the buttons on the switch buz, thus 
leaving all headlights dark and only 
the tall light on The switch does 
not interfere In any way whatever with 
the dash switch Klthw switch can be 
operated independently The device la 
IN* simple that It may be readily attached 
to any standard automobile In a short 
time wrlthout changes of any kind 

llfakliic BvcrgTMn Tkuiaphmte’ 
tion Practical 

BANSPLANTlNa anytbloa from a 
Imad of IcttucQ to a large evergreen 
Is always a fussy Job and one that Is 
not always successful In fact, with the 
large plants and trees transplanting be¬ 
comes dllllcult and problematical, espe¬ 
cially In the case of evergreens which 
often die after being tronsidanted This 
Is attrlbuteil to the fact that the sacking 
enclosing the roots and earth ball forms 
more or less a flexible container, and the 
Jars InHdetitnl to transportation quickly 
caiiKo the earth annind the vital roots to 
lN<come liKwened therefrom with serious 
or even fatal remiUR. 

With these facts in mind Lionel Well 
of Goldsboro. N 0.. has Invented a trons- 



Metol receptacle for transplanting dIficuU plants snd trees after removal from 
long-leaf pine trecb and the device alone 


The gas must pass over the spiral of 
the economiser and through the fine 
mesh cupper wire, which acts us a sieve. 
This Is said to create a high explosive 
vaiior whlih reaches the cylinder blocks 
and exidodes with greatly added pow^ 
By passlug through the spiral and the 
ideve-llke copper wire every drop of fuel 
Is converted Into power—an explosive 
gas and not part llquM such as enters 
the motor often when no device of this 
gtmeral character is used It Is claimed 
that 2fl per cent gas consumption can 
lie saved 

A Handy Headlight Control twe 
the Connldemte Drhrar 

N order to facilitate the changfng of 
headlights fnun bright to dim and 
thus promote road courtesy wrlthout In- 
itirrlng the slightest Inconvenleiice or 
danger. W Aoge of New Tortc Olty 
has Invented the little device ahowa la 
the accompanying lllastratlon 

By using the simple device hbown, the 
headlight control may be placed right 
on the steering wtieri, always wlthtn>*<f 
ready reach of the driver who does not 
have to remove his hands from the steer¬ 
ing wheel When parking the car in a 
place where only a tall Ufbt Is needed. 


ijlanlliig receiiUcle whUh may be em¬ 
ployed in transplautlDg all types of 
plsntM but more particularly trees of a 
le»8 heavy nature The receptacle 
consiMts of a metal casing, properly 
hinged, which Is placed around the roots 
and earth ball of the tree tu be trana- 
planted Metal elides at the bottom of 
the receptacle prevent the dirt from 
falling ottt of the tapered receptacle 
Straps and bncklea hold the earth ball 
firmly In place In transplanting the 
tree a hole Is first dug. after which the 
tree or plant with the receptnde stlU 
about It Is placed in poaltion Tbs bob- 
tom slldHi are removed, the bncUes nn- 
dime, and the receptacle removed, follow¬ 
ing which earth Is packed around the 
earth ball containing (be nnlmpalied 
nsds. Even loorleof plnea, whldk ore 
among the most dllBcult trees to tnutw 
plant, have been handled with UUg 
device 

A DwtlcM Mop fOT the Dwty 

I T has remained for 0. •Xobka of 
RoofMstor, Hinn, to Invent on tn 
genlons cleaning device gad 
which Is bhown In the acoompoayteg Or 
lustration The mop and the bodnt 
are light In weight and are odaptoUe to 
many dllBsieiu etoonlng operatloaa about. 



Tiny swlUhbeafd wUdi may be 
mounted on aotomobile steering 
wheel for eentrelUng liihU 


the home, shop, hospital, factory and 
so on * 

The bucket Is Ailed wrlth watet to k 
depth of about one Inch above a screen. 
To free the mop of Its dost and dirt 
It Is placed on the screen and moved 
gently back and forth several times so 
that the dirt Is loosened from the 
deaner head and passes through the 
screen tn the water below If the mop 
has been used wet for washing opera¬ 
tions, It may be cleaned In the water and 
then wrung out by placing it on the 
roller as showm In the illustration, and 
rolling It bock and forth to aqneese out 
the water 

The house cleaner can be nsed wrlth a 
rag Instead of a mop If desired, since 
the holder Is arranged to take any form 
of cleaning memlter The angle of the 
deanlng lurfaeo is adjustable writh re- 
latUm tn the handle, so as to work In any 
position 

On account of the screen In the backet, 
whkh acts us a perforated washboard 
through which the dirt settles and stays 
in the water below It. the cleaner is 
readily kept dean while In use os ft 
mop or when cleaning walls. Again, 
after It has been used dry for cleaning 
walls or oiled for polishing Aoors, It 
can be easily and thoroughly washed 
In hot, soapy water and wrung out with¬ 
out Mng touched by the bands of the 
fair and gentle operator 

































L«fb MmUt 


n« Mi*p gftf* dwt taJIft— tiM ^ktm to wUeh 
tke ploco li ■kort or ovtr Uo ■ io nd o w l 

A Readiiv Llmit-Gag« 

T HH uw ot two nop sagM. or • doable gaxe with 
one opening net to ‘*go'* and the other for go** 
will be made mmeoeMarf by the reading limit gage 
llloatrated herewith This U aet, Jnet ai U the **nut go" 
member of the coitomair pair for the fimalleet diameter 
tolerable In the piece under test Dut Initead of being 
rigid or eet eo that the operator can 
merely tell whether the piece went dean 
or not the movable Jaw haa aofflclefit play 
NO that any piece which the machine can 
be ooncdTed of as turning out wtU allow 
ItMdf to be forced Into the oiienlng of the 
gage When thle baa been done, howcrer, 
the pointer on the scale indicates the ex¬ 
tent to which the minimum tolerable sIm 
liaa been exceeded. In many Inntances 
this U a preferable procedure for ordinary 
testing to the almple go and notgo type 
<if gage, while In other cnaea, where It 
Is necessary to dasidfy the acciciitable 
parts so that elementa of the cmnpleted 
machine which are all **fat" or all *thln" 
or alternately the one and the other may 
be paired off; it Is of extreme ralue Oyl- 
iuderm for Inatanoe* may be daaalfled aa 
(fveralKCd, normal and under alaed, all 
three falling within the extreme limits of 
toleration, and if pistons are almllariy 
claastfled, a large idaton may be aasem 
bled In a large cylinder and a somewhat 
better engine produced than if assembly 
were entirely Indiscriminate Indeed, this 
procedure often admits of the enlargement of the toler¬ 
ation limits without Impairing the product In any way 

Tke Power'Drlrai EnuMr 

E VEItYBODY hu luul experience with the dlfllcnUr 
of effecting i dean erasure of Ink mariu that shall 
leave no trace of the operutloa In the form of a broken 
surface that smndgaa the moment a fresh Hue is at 
tempted across it An Ingenious architect 
haa condoded that tbe trouble Ilea with 
the means ordinarily emidoyed to prodneo 
tbe power behind the Instrument, rather 
than with the craaer Itsdf, and be baa 
adapted tbe electric motor to drive the 
familiar dicOlar craaer,^ mudi on the oi^ 
der of the dentlst^a drU TIm epparatus 
aa we mnatzato it Ic a homemade one. tbe 
base bring an old dletaikhane motor It 
can be attached to any ricetrlg aodeet and 
does Its work cleanly and gnt^kly, leaving 
a surface barely marred at aQ, and easny 
capable of tmUpg foHhtt ^ Itoea with¬ 
out mnadlng 

1 *Wfttch Toar Bat tad Cdat** 

T acr rfjpw ^ttordag th» patron of 
iMnanat aa4 baitar riMp to chaek 
bta nmetti wttli thtaMhlor or koop bii 
«ro OB ttoH fl< thtptrt u 

• NOM, MSUa taMBfte itoaoawo of 
no WiMoC tka omeeat 
m tha kook wt i M ea » kHS tr^ which 
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aUewa the long, straight member (Been projecting at 
the top of the anoocnpled hook in onr photograph, and 
rwHnbUng a railroad spike In shape) to dnip into 
oontari with the broad, flat part of the hook. The owr- 
coat Is then locked <m the hmik and can he ndensed 
only by a key corresponding In nnmbor with the hook 
It will bo noted that this devlco will operate wpiallr 
well with a coat that is prutierly hung lir Ita hanger 
and with one that Is hung over the end uf tbi> hook In 
the atmence of the hanger or In the frequent (vetii 
that this Is brdken In this case the coat ItMclf Is 
pinched botwoeii the spike and the hook A second re¬ 
taining merotier swings over from the Ihk k of the frame 
and clamps the hat Ui place in similar faithion 

The Photographer’s Handy-Andy 

T he cunimerelal tdiotographor who has on his 
shelTea a wide choice of lenses, and whufie work 
calls for Intelligent selection among tbeee, usea up a 
lot of time in putting thorn on and off bis camera In 
the accuatomed fnsbinn Tuo almple attachments IIIuh- 
tratod on this |»age will materially lessen the time 
thus spout One of them la an ingenious device for 
lengtlienlng the draw on a ratnera where a long focuK 
lens is employetl This conMlats merely In nn extension 
to tbe fnmt lioerU of tbe c.uniera, which makes poaslhle 
the use of a lens of much longer focus than the machine 
was designed for Tbe other Is called hy the pho¬ 
tographer respoiiKlble for it the **master froutdioard ** 
It consists of three strips nailed to the regular front 
board of the Instrument, with a large opening at Uie 
fourth side of tbe quadrilateral, and with tbe BtrljM 
cut away on the inner aides to form a flange In which 
the front hoards of the lenses can be sllpiied This 
makes it possible to change lenses In a Jiffy without 
the slightest fuss or trouble The ordinary practice Is 
to mount the vision lenses on different lens boards, 
whldi must be shifted with tbe lenses 
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JroaUbosrd fiMiUtstlna exehsnaQ of knMS. KipMt Extendon fn>nt-bf»rd that 
cnlsrves tbs tcoix of a iliisls box. 

Two handy contrivances for the photographic laboratory 
Obitliiate Frnit Stains on the Skin 

T he olMtJnute Htalns pnHlmtHl niton th< skin of the 
fingers hy many fruits and certain vegetHhles, iMir 
tioularly potatmw, have rec«iitl> been maite the suliJiH>t 
of a special scientific investigation by mlcrtMcopionl 
and chemh'al means, which prcNliiced results both In 
terestiug and suritrlalng In one experiment mlcro- 
Hcopic sectlcms of human skin were preimred and plac'ed 



Hat-aad-coat hook that locfca on the garoMBts 
entrusted to Its care 

in an aqueous extract of potatoes. AVhen examined 
through the mtcrroacopo tbe observer was aMtimlsbed 
to perceive that the outermewt layer of the skin, the 
cuticle, was not colored by the potato cxtracl. It was 
a deeper lying layer, the germinal layc?, which is com- 
ImmcmI of epithelial in Ms nhhh Is colonel, the layer 
betow this, the “trite skin * which Is technically 
knonii as the roriiira and la Koiiietlmes 
callisl the “leather la> or'* does not change 
color llenco the aec*tl<m of skin seen un¬ 
der tbe microscope shon s a narrow, 
sharply detlned, dark line lying between 
the non-colored epidermis ami tbe ncm- 
colored coriura 

Evidently, therefore, this middle layer 
or eidthcdhim |WMsosses a spc.H?lnl capacity 
for uniting \clth the dcimtiiff cNmtained 
In tbe potato This Is all the more inter¬ 
esting bcHmiuie It Is tills layer of cella 
which contains the pigment which pro¬ 
duces the darkness of tlie skin In bru¬ 
nettes and the so-called c•olorell races 
Cnricmsiy enough, the skin was stalued in¬ 
tensively evc*u when the initato extract 
wiiM not Itwlf very dark but merely pink¬ 
ish In rotor 

ruxsk>d hy this phtnomonon the experi¬ 
menter eoiitliuicNl his researthes and 
found that the isitato extract undergoes, 
upon exposure to air, a sorlea of changes 
In color, iiasslng ttinmgh the vnrloiw 
•hades of refldlHh yellow, mahogany 
brown and \hiht blur and finally liecom- 
liig qnlfe block Ibwldes imsHlng through these various 
chnug(*R of wdor the extrnil whh h when flCHt made 
was compamtl^ely dear, hoccunes Increasingly cdoudj 
and less ami h>sH truiiHpnnnt until tiniillv, thr black 
colfirtng matter within It Is ho di iikc nnd honc\ that 
It torms a priNipItiite at the Indtom of the vesnel 
FIiIh change of cNdor inn Is* liuiHlderahh acc'eloratcd 
hy the addition to the extract of certain metnl eom- 
]>oimds of n haHli character—nictalltc ox¬ 
ides, for example According to Hr Uoh- 
ert Wlllhclni <»f Meniin, to wIiom* article 
in Otc IjmithaH (brankfurt) wo are Indebt¬ 
ed for on nn-«>unt of those' oxiM'rlmeats. this 
last exiterlraent plainly Indicates that there 
Is catalytic action Involved *1 huH, the 
cells of the opltbeltnm behave predariy 
like the isiwdered oxide Tliat the cata¬ 
lytic action Is not due to any sort of 
eiixymo or ferment located In the epithe¬ 
lium Is pMreil hy the fact that the de¬ 
coloration takes place even when the aee- 
tlon skin haa been previoualy boiled. We 
are Justlflod In concluding therefore that 
the epithelial layer of tlie human skin 
pofucetiaeN certain elementa which are ca 
palde, like metal oxides, of attaching to 
their upper surface certotn substancea, ea- 
pedally of a colloidal nature, imrtlculurty 
wb^ they po as era an arid character, and 
which are, tberetore, capable of strength 
enlng the union made by absorption 
through chemical action also. 
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Recently Patented Inventions 
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PertalnlBf to AoroMnUci 

0R8KnVAT10N KITS BAI li(»ON — S. 
l*itAiiHosii aiul L. Avumo, Home Italj Th« 
inTPtiiiiin reUtM In nfaserrstlou kilt ballcMMis 
fif the t 7 p« la which stability la nuUnUtned 
bj the actiuu of the wind mectliik the bkllooo 
romblnnl with the puU of the moorhid rop*. 
The d«Tlc« eondata of a ttaa container or baa 
of moderataly clunaated ahape connected with 
a conical or |Hilnte«l appendaga with atablUalnc 
or rudder bafa the rudder baya being flUad 
with air 

Portaining to ApBarol 

UARTHR.—U A Uannt and J A Riwit, 
1(>8 ^nrtb Ht, New \ork, N Y The ubjoet 
of the tnrejitlon la tn provide a garter mort 
eapeclalljr dealgnetl for holding up noefca In a 
Terr ample manner, and wltbont the uae 
of hooka, the garter being whoUr derokt of 
metal parts, elampa or almllar faktanlng dc- 
Three. Another object la to permit of ron- 
Tenlentlj placing the garter on the wearers 
leg and Id eiigagemant with the aock to be 
held up 

Eloctrical Devkaa 

riHCUIT BRBAKEa-^ O O Datibh 
tne Idom Wadi The InTmitloo relates to an 
antomntlc electnMnagnettc, overload circuit 
breaker of eompact form adjustable to plug 
fuse rceeptaeien, bo emplojed In house light¬ 
ing auil cHher electrical circuits. The objects 
are to provide a more cdlclent device fur the 
protection of elretrlcal circuits from the dam¬ 
age wrought by over loading or abort clrcnlte 
to provide for readily determining which elr* 
cult breaker baa broken the electrical drcull 
and to provide means for easily completing 
a circuit which haa been brukeu 

Of Inttmt ta Fanaara 

(iATK —r> U MdAli^ay Pastor I'reaby 
tertan Chnrch, T«»aa, N Men More partkciw 
larly the Invention relates to nieehanlam for 
gatea, an object bdug to provide a gate 
normally poaltloned across an entrance or rati 
way crossing which aiit<imatteaUy opens to 


I tares, A further ohjoet la to provide an aUoy 
I eapeelally aerrlceabla for oaa in tho mannfaa- 
tare of atin plugs and other StUaga UaMc to 
be anhijMled to Ibe aethm of acids, ne ak 
loy la composed an folkiwa Copper 4II'O0% t 
ntekel. 9ft-SS% lead, 1-8% , mine. 8-0% . Iron 
, alltcon, approiimately 30% 

BRD —J r Dinrsiuirir, Boiite 2r OakA^d, 
Wla An object la to provida a bed which win 
give readily with the weight of an oceopant. 
A farther object la to provide a bed In whleh 
the spring and mattreaa instead of being sop 




A rnovT BiavATiiiv or thb oatd ! 

allow BO auiomublle nr other vehicle to paaa 
through and nulomstleally closes after the 
vehicle has passed without neecaaltallng the | 
drivers alighting The gate Is held by lock 
log means whleh moat be released by the 
weight of the vehicle and will resist manual 
operation 

Of Genaral Intgrest 

AVlMAI* TKAP^R K. Kuiilu c/o L 3 
Marr, Barr Bldg Rherldan, ^ yo The In 
ventlon relates more particularly to a trap 
adapted fbr catching gnpbern. The object la to 
provide a trap of this character which la of 
simple and durable ciinatructlon reliable and 
effective In operation aud easy and Inaxpen 
slve to manufacture 

ANIMAL THAI*—W F hx^tm Box 34, 
Range Texaa. The ul]d*vt of the Invention la 
tu provide a trap especially adapted for use | 
in the utrrmliiatloD of mice and almllar' 
rodents A furthor object la to provide a trap 
nf this character nf extremely simple oonatrue- 
tlon highly effective in use and easy and 
luexpeaalTe tu mHuufictnre 

U1 Q BXTKACTOII—A I* MaiBg, T14 Ham 
llton Ht, Allentown Pa The Invention re¬ 
lates tu a device whereby a alngle rug may be 
drawn or extracted from Iwtwccn plica kept 
on sate In rag and carpet stores for the par 
pose of exhibition ur rale An object Is to pro¬ 
vide a simple and effective device by which tbs 
rug may be extrarlcd and at the same time 
rolled around a pole to keep tho nig to shape 
and permit more ennrentent handling 

ALIAJYB.—F Miuikkv, 110 William Bt, 
Sew York. N Y Among the objects of this 
iQventlnn la to provide an alloy eharaetorlaad 
by a high resistance to tho corroolon of aeM 
and capaMa of witkatandlnff high tempera 


a rManuTivg viiw op thi vm 

ported upon the slda bars of a bed framo ant 
anpported on a fraiha suapeiidod from a c fora 
bar Bitached to the bead and foot pleeoa af the 
stationary bed frame Bprlnga support the 
frame which la adapted to sink downvratdly 
with the weight of an occupant 

CltRTAlN HtlLDBR-^U B OAakXMUIfT. 61 
A B milott l*lace Brooklyb N T An objrot 
of this Invention la to provide a curtain koUar 
arranged to permit tho user to readily and 
quickly fasten the hoMir in poaltkm oa tho 
window frame without the use of aspanito 
screws of similar faateolag devices, A futhai 
object la to provide component parts, Inclodlag 
mean a for faatenlng tbs holder attached to 
one another to prevent lorn of any of tho 
parts 

UAUAZINB BI\DBK.>-4r H CatiMP, 228 
E 4tb Ht, rxm Angeles, OaL The Invention i 
has for Its object to provide a binder within 
whleh a magasine may be readily aeearod and 
which will nnt only proteet the magaatos, but 
will Bupport the narno la sondltkKi to bo more | 
readily read Another atm Is to pravldo a 
rJamplng clcnwnt ao eonotrocted that U Will 
hfad a magoalns wbsthor aewed, wlro-atitched j 
or otberwlac held together ! 

CRAYON HOlJ>BR— r M Bkixoo, 
Throop Ave Brooklyn, N Y The object of 
this Invention la to provide a crayon or 
chalk hulder anjn e sp ecially designed fur umc 
I n sebonls and other placen, to securely hiiW 
a crayon or piece of chalk In place wblla 
writing or drawing un the blackboard Tha 
bolder pennkta of readily adjustitig the crayon 
and la simple and durable in cimairuetlon and 
cheap to manufacture I 

iNHWt-T CATCHER—n It Jotxv, c/o 
Raleigh Bavluga Trnat Co Raleigh, N C. 
Tbla Invention relates generally to insect catch- I 
era and more particularly to a mechanical aoe- j 
tlon trap an object bring the provlalou of a! 
maniuilly contrallad aod nunlpalated devleo by 
means of which Alta, BMoquItoea and other 
luaalt inaecta may ha raadlly and easily 
caught, trapped and kOlsd 

CHECK ruOTacTOR-—A C. Woonarrr, 
Itoraa, Oregon The particular object of thit 
InTcnthin la to provide an Imptmaot tor 
printing and perforating cheeks for safety 
purpoara, the device Mng adapted to bs 
readily carried In the p<icket It being Vula- 
tlveiy small and compact The Imp ltaim it la 
HO arranged that the riHwk may he stamped, 
perforated and aatomattcally advanced dur¬ 
ing each operation 

fOKTAmJC BIJROLAB ALARM—B. Bpg. 
nai., addreaa M Btraehanafcy, Tbompani a»d 
horvn Ud., East lUvsg, Conn Aljmag tha 
objects of tho Inraatloff la to prorlito A port 
able burglar alarm tor (ha aat of travato r s and 
other paraont, aad arranged tor convanlaat at^ 
tachaiaat to a door, wbidew or other atovablt 
part with a view to a n pidtnff an alarm on tha 
movement of aorh pa>t« Anothar oMMt la td 
allow of aettlag tho ahnam to hasp am- aiaw6 
Ing AoaM tha danr he doaad afslff gflar 
alarm la started. 

OOlCFOBmD AtrrOMATlC rAMABlt,—W. 
R BoaaansH e/o intend Empira Paptf dw 


Millwood, Wfaa Tha biTsatioa ralatsa to vaaollr 
operated, bratrh Inafllag hand AraaraUi Tha 
object la to provide a nnaapaaHa antomatte 
hand Areartt whleh eaa ha rsadlly ahaafsA tot 
aae tn target practice or for aervloa by the «aa 
of comparatively Inegpeaalvn latseShaagwahlB 
parts to aceosameflato the vartooa aartridgea 
of tho hand iraarm typa whtah ara of vanesa 
oallbsr and power 

CAM1IRA.--hf OcaoA, addraai Rapaal Bw- 
trepe, SI Parte Bow, Now York, N T Tha 
inventhm has for an object to provida a 
camera wherein a Urge noartier oC axpofuraa 
may be made while uetug a omnparattvply small 
eonstnictlon Another ohjaat la to provida a 
construction where tha aama Ians la oaad tor 
the Ander and for tho asaln toansteg lana. A 
farther object la to piovida a eamsra whtdi 
le Bo aauiU that It nuy ha load o p aa ly , or 
covertly in a hand bag. 

INiRTABLE DinrUBlOM APrARATHB.— 
Molum 88 Boo Bratea, Parte, Fvanea. The 
Invention reiataa to apparatna for tho dif 
toeing of eaaence or votetUe Bqalda, and It 
eomprlaea a hermetleally eloaad raaeptaela, aon- 
taloing the liquid aad having a wleli Imaseraed 
therein and extending out through tha awtal 
stopper 80 that tha liquid te drawn ont by 
capillary attraclloa. Tha apparatna te con- 
talaed tn a metal case the cover (rf which la 
pierced with aaxatl holea thna pormittlnt the 
vapors tn rarape, but prntreting objects ftwmi 
all contact with the Impregnable wlafc I 

COMBINATION PILTBR PRBSS AND 
IXRISR.—J J NAfTWLSt, 300 Macon St, Now 
York, N y An object of tbla invoatten te to 
provide an automatically Bitering Alter proea 
In which the rsfldnal cake may be dteehavged 
without the bM of a Anhl Anothw objact le 
to provide a Alter preea having a eectlonal 
bousing, the atatiouary part of whleh preeenta 
a HUppoitlng wan tor the Alter ptetas and from 
which platen the eakea wlU daCMh under Its 
own weight as soob aa the muvaMa aeettenal 
parte of tha bouateg te dteptetad 

Haidwaiw mtd TMb 

PLUMBBB^ FERRETS W BHaanunr, 
c/o l>caaaeula Bhlphulldtog Co^ Peasacola, Fla, 
The object of this IwrantloB te to provida a 
cunatnictlon in the form of Aexl^ pUere 
which can be bent around a bend, or varicnaly 
positioned to grasp and remove obatnetloae. 
The device te extremaly stmpto In eimatnio* 
tlon, and le atrong and durable te bn 

T(X 1 L--P U lOujmn, dOl B Mata 8t, 
hltagerald, Ga This Invention has for Its ob¬ 
ject to provide a tool aspeclally adaptod tor noa 
with motor rebiclw^ wherein a hlads te pro¬ 
vided having a handle provided with an offset 
portion forming a atop for permitting the 
tuoi to be qenl aa a Jack prdal, the blada balDg 
affapted for moving dirt, or the like, and hav¬ 
ing upcDlnge to pemll the tool to be need as a 
wrvnch and cither the handle or blade serving 
to assist te removing or replacing a tJra. 

ttrMBlNED KEYHOLE GUABO—J Bo- 
muma. 362 N Avers Ava., Chteago, IIL An 
object of the Inventkm Is to provida a key 
hul« guard adapted to be applied to a lock of 
ordinary conetruetioa and having aseana mov¬ 
able relative to the keyhole of the look, and 
mesne coatruZUng the operation of a ahkttar 
whtcb prevents or permits the Insertion «C a 
key into the keyhole 

HaatiRf aad Ughttog 

TIATKR HEATER—F 3 Fateroe, 

Wash Among the ebjeeta of tha teraatUiD u 
to pn»v1de a devlee aepeeteUy adapted tor 
vaporising water wharain tha heafteg vteMMi 
Is interpeasd te aa alaetrteal clicsit nacmally 
npra and adaptid to ba eloaad hy thv as- 
vaporiatag water, tho arrwigsmcnt being soeh 
that when the water te all vaportosd the air- 
cult will be broken 


If acUaaa mmi Machaidd^l Diakag 
GEAR CUTTiMO ATtACttHMITr FOR 
MILLING fltoam. SfOB Rev- ^ ora- 

rrly BL. uiebmoiid, Va. Tha tetanttaR r%ataa a jwgi»CFi*B ww prb. IfBEj 

genarnlly to gSar enttteg dsrvteea* hart mere opamtodNaaM hgJUiff tHUdh'^tag'hi 
partteularly to atteshmanta tea mffltBg ma- At tha paiha^ iMa tea 4*0 te te ^ 
chteaa Im anttlag bavai gaara^ tea pijma nb- aad ateteslM: ly 4% mimmt wB* i 
^2 ^ ^ ptoYtefcm af a davtoa whteh aama dtetpaab gwag. Tl»^4te>te.te-* 
wm antoamtlmdly aat aad rn^tm tea laate ted daphteN tetertate, teteMtdteMRa 

poaalhia m matetoea of teta akateetm gn 

BPETO tllDICATOB^ R. gKIffR, im jtelhto 

Caatar Bt, OrtPifT. caaadA Thaadteatdie teai 


tevtettea la to g teT* * * d ddviaa asgaalAlty 
adapted tea «aa wtte aattei op waMaa vwtli, 
for mspi te lM dad tedtaaMi# ^ ites^t g aC 
tha mavteg aiJaM arlte ftegate te tea dxad 
oklaat, wharate a daviaa la pamH^ te MMa 
tha obaarm to vatgla tea aNtejig tevtaa aa 
tea ixed ebieet, and todtoatteglteteteiWaaaa- 
tmtad by tha awtagtite tea^aite^ tevtaa. 
and whoftto tea valativa ap to* d|te gad tea 
reooedtag m ate an l a mi to aapaWp at hateg vpMad 
tn aeaofianaa with tha aMttaiJ ap' dlte tea 
range. 

LAWK MOWBBW.--G. Woo% jUMd W ttat 
SU Baatlla. Wash This fcavaatlaii te ef the 
monoayata tyM and fa k te dea a *aaal drlva 
toosa tea sliigla ranhitf wjhaal to fBa ntary 
eattav la a way to avi steaa to a toaab or 
hadffd rtevtateff to teadsT far tea atitter am 
octeHwdatteg UasK ta aar teM^tehted ef tea 
groud withavt adraattoff ted tette' ■otena 
tkm. The euttar ta epttoadRy vataad af tew- 
and by turalog tea eroaa bar af hadte to vihd 
or onwind a ehato. 

nSETlLE nNTBBlM M0M^ LnWP, 
geate Rtvar, N f Thu tavihtlda ritei mom 
partlcBtariy to rneebaalma Her tha treatmasit el 
taeea and ambraldsrUsu Ah obteat la to pvavldo 
a AaMlng dram apoa arhleh taea or smblslddry 
may ha woand tor tha Baal traatmsht ha varl- 
oaa aolnttana foUowai by dvytag, and to pra- 
vent tea taaa whtah ta wooad apoa It flram 
BbrlnklBf; 

A1>PARAT0B FOR THE XWyaUmMO, 
ETC., or FiLMi^B. c Binmana, a/o mo- 
gtapb COh 306 W J46te Bt* Nw Torh, R. T 
nia Invantem has tor its objate to pravlda 
a machine whereby arotlan ptatave Btau are 
ran back and forte, In doveleptag, waOUng 
and Axing, Che deelrad petted ef tra^maat ta 
each cpMratlon being rcltahla. An impertant 
featara ta that tea Aim travala hertaaatal 
In lu runs baefc and forth, whereby a ihnl- 
lew tank can he asaploje^, and tea Aim at 
any time can he folly o bec e ved 

CLAMF DOG-^A. P MlUJn. 146 W Ter- 
asmt Bt, ladlanapoUa, lad. A partitaatar ah- 
Jeet of tea Invaattao ta to pvovlie a damp dog 
eapeelally adapted tor aaa with grtodara or 
tateee. A torChar ohjset ta to provide a dog or 
driver whtah la adJuataUa aad otharwlae ao 
conatrncted and operated aa to anart a powar- 
fnl, effeetlTa gripping aetloa on the work to 
transmit tee reqaltnd recatton to Che work 
withoai marring tho aur laco of tho same. 

BIUNAUNO DEVICE^L % WatUte, Etta 
MlUa. fat The object of tefir Javeattaa te to 
provMo m echanHm of ted ahaiactar apadM 
adapted to he arraaged oa highwaya tor warm- 
log drtvara ai^roaeUng aaeh otear from oppo- 
rtte direetlenh at dangareaa plaoao ta teo 
road, wharata aoeh ear aa It approaeheo the 
danger point operates tha meohaatam whtah 
eoatrols tea stgnsl at tee ap p aalta alda of tha 
danger point for a speelAod leswth of ttao. 

ATTACHMENT FOR COAL CONTETORg. 
a WAUum, Biamwdi, W Ta. TW la- 
vsntloa idatea g eaerall y ta oeal mlatag ma- 
eUBOfy, aad parttaatariy to aa attoahmant tor 
atnttaaary or aaovabte ooav«yar% tho paifooa 
being tha proviateo of a almplo a»4 tikaipsnalva 
done* whleh eaa bo raadSyattaohod to a oom 
vayor for aatomattraSty otateoi^ tho pafango 
of coal tem a dr am tp ftomat toshhaga te tea 
seal aad to anUtemte dtatgtbata tea dial to 
a oaooM oonvvte 

FIRE lONma^ PtepcR, Boa 166^ Farm 
gonld, Arte. An okjeet of tea tavmttaa ta to 
psovHa mwhanfmi tor Ighltete Afdi at a dim 
tance. A fnrChor obJeOt ta to provldo a ttiggir 





SOEMTIFIO AMERICAN 


jMfe m 

fg^ tm 

tii^ fori^^ iriOeii to tiMNtIrt to 

0 m pm mimtn laOtadad hr aur 
a«(«-4t la tl»<^pl«ta wUh an Ifon baac» 
of o w aa. inia irfiattoia uw foread Into 
tba ^aabar «f tha pcaaa and c onp r ia i a d 
Into a Uock dfht br cwalTa hr twantr 
tnobea. la lihla Com mnaflactiiraM bar 
Hw oM for tmmMn$ Tbonaanda of 
«Mfa of tt at» aaod tvacj jmx 

fba PUMalpkla oongwinr haa bean boot 
lEnowa to tba fanaral poUla for Ita marina 
work la aalraslMt Toaaali, beoanaa of tba 
•Opactaealar aatora of thia pmanlt and tba 
toot that faaw«a oM Aididina afalpa fall 
Ipto Ita banda. Ita apaelaltri bowarar, U 
tba poiehaaa of aar kind of metal jnnk 
that the ordlnavr daalar la not aqnlppad 
to baadia Tba aemaaby will boy tba 
Ughtaat or tba haarlaat ao^ln tba woirld 
It baa tom down b no dr ada of brldgaa 
Raeently lU w ortunmi awapt away aravy 
M«a of tba old OolitiaUa Brldaa over the 
MmylkUl Rlvar at PldtadthPhla In leao 
than Italy days. TUa iron stmetara was 
pot op at tba ttam of tba Oaatannlal Rz 
pgattlon and baa now baan rndaead with a 
rn o da m brldia. 

Tba arm alaa boya rallroada and trolley 
llnoa—tndndlaa ararjtblni from tloa to 
power plant ▲ atagla a tat a en wheel trol 
lay par now atanda on a aide track In the 
jard to brar wltnoM that tbm waa once 
a trolley line called the Cape May DeU 
wait Bay and gawall Point RaltitMd 
with clghtaen miloa of track, Ita own 
power atatkm and rtidit of way and 
tweniy cam The Jankman bought every 
thing but tba right of way^ repaired and 
Bold Bome of the cara nnaab^ and <nt 
up the otbora ftw remeltlBg dimantled 
tba plant and acrgppad moat of the equip* 
mtmt The company blao bought and die 
mantled the etoctrie railroad from Dan 
bnry, Oonn to fitariem N T 

Since tba ending of tba World War 
thia concern baa been pertiapa the largeat 
buyer In tbo country of metal ranging 
from tba vicloUa four point barbed wire to 
■ball Recently the laat of tba aball caat 
Inca, totaling abont twenty d^a thonaand 
tona, waa shipped to a firm at Oiaagow 
Scotland, to bo melted and need in the 
manufactura of machinery and toola All 
other war mat^al except abont tour bnn 
dred mtlea of barbed wire and a large 
number of bydraidlo preaaeo buUt at a 
coat of 110000 each to compreaa powder 
baa been broken up and arid Tba barbed 
wire is being aold to famera all over tba 
country It waa meant to guard tba 
trancbaa of the AHiaa, but it waa never 
seat abroad 

Tbm la, of eonraa a large quantity of 
nkkel-ateel ammr Moot of the totmage 
of tbia kind now in the yard came from 
the monitor Amphltrlta, but taere are 
alao aome reaumnta of the battleriilp 
Iowa** in the riiapa of armor and dght* 
ing maata All of tUa maiartgl la cut up 
with the oxy aoetylana toreh and aent bad 
to the foQttdriea for renwltlttg Piatco and 
ban of steel and iron that eontaln no 
nlrital an Arac ent into bandUng bUm 
W ith tba tdrck, and than chopped up in 
huge abeara the jaws of which wfll bite 
tbnmgb ata aqpmre incfaea of atari 

In gawrai it nmy ba said tbat tbm la 
no apecUc uaa for tba dUESMiit typea of 
iron and atari aemp AU of U gnea to foe 
foundry and the atael ptanta to be melted 
over alalii It la foe pmriM in them 
aUQa to vaa fob old metal bi combination 
wtfo a na# iA rawnritad wori la I 

w|tb new woof in ^ making of! 
It la then narir in 

that am 
: I What 

**!*■ ^ 
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It la tbacna- 
tom at wire mllla for tnatanoe to draw 
wlra to a certain bundle-lengtb and fra* 
qnanay an Ingot from wbtdi the wire la 
Mng drawn will not be large enough to 
omnplete foe laat bundle At other times 
the wire breaks This reaalta In what nre 
eallad *diorts which are aold aa acmp 
Tba Junk yard ooutalna about a thonaand 
mllag of tbla wire for whl< h a ready mar 
kat has been found only within tlio last 
fow yean Inquiry throughout the world 
brought to light the fact that three or 
four Oblnoae and Japanese flriua nre buy 
era of tbla material They diapoae of it 
in small lota to native metal workers uho 
use it in the coaatractlon of vanous n \ 
ritiea Buyers of thia material aend out 
deflntte apeclficatlons for what they want 
qfoey buy one hnndred tons ot naod Amerl 
can horse riioea at a tluie for Instance 
and these are melted up by the smltha and 
naed la making raaors, pen knives and 
Bovrittea. 

The acrap yard has a aky line all Ita 
own to one walking between the towering 
pllea of metal Junk One anch pile conalsta 
Of all aorta of curious shapes some of 
which weigh forty and ftftv tons These 
are the skulls from steel plants which 
is the name given to metal tbat runs o\er 
the top of the mold or the metal which 
hardens In a furnace because of an accl 
dent The total amount of this steel In 
any one plant la too small for the mann 
factoring company to bother with Skulls 
acrordlngty are bought by tbia yard to In 
broken np for the fumacea 

A live ton Wright mounted on a derrick 
mast is used for most of the breaking up 
Under this treatmi nt the stoutest boiler r 
other piece of machinery soon becomes on 
recogniuble and ready for the fire font 
will reconvert It Into iNuni thing useful In 
this connection no machine is scrapped 
that U anacepttble of salvaging 1 he com 
pany operates a machine shop where loco 
motives road rollers sewing machines and 
\lrtually everything rise tbat can be lii 
dneed to move Is rebuilt where poaslble 
and aold for conHnued use A large per 
centage of the metalplate scrap obtained 
la uaed for the mantifacture of waaberN 
In all sorts of shapes and sloes This c om 
pany made all tbo washers used In tlir 
construction of foe Fannma Canal 

Senue of the workmen engaged in tbo 
dismantling of plants become aa expert as 
lumber Jacks In their own line It Is n 
boast of the company that Its men can 
drop a smoke atack within flye feet of 
any glyen point Yarlous methods an 
used for thU work Foundations are cut 
away on one side and dynamite la uaed In 
aome Instances Where thst is Impractl 
cable foundations are replaced wdtb tim 
tor underpinning until the stack tan to 
expectod to top|do of ita own weight when 
these are removed The timbers are then 
burned away For tearing down gas bold 
era foe company naes a apedal axe wblc b 
cuts tbrouifo wrouriit Iron aa though It 
were light wood 

A metal Junk yard may be likened to n 
history of the early days of Industry 
But It touches other things besides the rc 
mance of bualnesa Tbe company some 
years ago, dlamantled tbe power boiiat 
of tUng Ring prison And eren tbe Ml 
dynamos used to execute the first of foe 
New Totk gunmen are now aenring aome 
uaafnl porpoae They were dlamantled 
bcokan np and aold to be remrited Booner 
or later some use la found for erery pound 
wf metallic acrap that Is kept off tbe dump 


WMpoBf at Saa 

(Coafiaaad from page S5) 
torpedo bite are, ganen^ly In iqiota nn 
pfqtoetad by annae Again In foe oaae of 
tmpadoea, fba exploalye effect la en 
tomced by (bn taeitiiMai of water, for, by 
#gfor pmmm, foe fall forea of foe aa 
ploriea la Irgaimlttad to tbe attodtod 
ML 
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Softens the beard 
instantly 

Ends razor 
“pull** 


New 
Comfort 
in Shaving 


TP yoa bave a heavy, wiry beard and tender 
JL sbn, don't be content with the old, painful 
way of ahaving now that Shavaid, t^ per' 
fected beard softener, is available. 

You can really enpy ahavtug and be rid of annoy' 
ances, if you'll merely coat tbe beard with Shavaid, tbm 
apply l^ber, without xubbmg it in. The beard will 
aoftenuMtandy Then yourrazorwiUi^ideover quickly, 
amootbly. Your akm la soothed and kept m conditioa 
fay this ddightful emollient. No after lotions needed. 
Begm now to know this new diavmg comfort. 
Buy a tube of Shavaid at your druggiBt'a. 

DAUBR fo. BLACK Chlcsgo NawTork Toro n to 
Mriiw# of fovto JarglDri iVMjavA and AIIM IViMfoeir 


Experimoital and Modd Work 
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Fna9 ■ IS a 
•wiot AmamJ for 
Steam « FooiPOwn 
Vtleopsdior Sted- 
•pTnwIs 

W F AJ iMMaCs 


••LSXSi*®- 



^oorteen Cast foixtirtk fotrect 

ileto l^rk Cftp 

An Exclusive Revdcntial Hotel affording 
the Dignity and Elegance of a Private 
Rendence Oppomte the Metropohton 
Qub and Fifth Avenue entrance to 
Central Park with easy acceM to Clubs, 
Theatres and Shopping centres 

CAffEt & jftrttfOfi 
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IdMitfiy Your Own Proporly 

M.O.Aiwy«nwirhigO»t 

Of fonty seven Steel Iriteramid flgureeniaile for 

U & Government to sump Boldier a equipment 
Surtabte for marking tools, wood leather hteeland 
ofoer articleaof bm aubstooce, Sixe <d letter 
sUgbtly Imm than H inch. Sent poet pauL any 
where In United Sutaa for $1 oa 
PMNCIS MANNI 


JCoUodMff I9tfCir«miartO$ 
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RECENTLY PATENTED INVENTIONS 

iVnntinucd from pope S^) 

InTMitloa rcUteii tn Invtrammta fcaTlnc Bi«n 
nallr oppratHl kc/ii mch a« typawritlnc and 
typiwtrliiii machinn Jn which th« kejra ara 
arrao^Hl In iHinfca or aaourlatad rowa Aawnv 
the ohjn ta la to prorklf mrana to raaMa the. 
learner to qiilchly and eaalljr maater the hej 
boanl for the manipulation of (fa i fnachlne i 
under whai ta commonly oaUed the touch 
ajrateni *' 

Mxt'fnNR volt f)iinEi>Disa 
AN1> TIIK L.1KK- A 11 WtM.rAUa riant 
ritj Urn Thla tnrontlnu relatea to a mu 
chine tor ahredillUK Itatubon for the purpoH 
of iiiakliid brooma A further objerl la to pro- 
rkle a maehlue wfalrh In one operation makea 
atrawa out of which bruoma are to be manu 
factoretl wberctii the bamluKi or almllar ma 
terlal U ahrtddnl by recliirora*liiK li nalba 
thereof over anltably arranscd meant fw ae 
eotnpllahiDff the porpoae 

Bl*OOr RACK ^R ULA( K, S1A3 Mnheiraii 
Atc.» nroiii, V Y Thla Inrtmtlon partlmilaiiy 
raUtaa to wpotA rarka for uae In connertlon 
with warplnf mUla or wearlnff ma'*blaea. The 
principal object la to provide a aponl nek 
which la an cnnatnirted aa Co permit of the 
eomblDed uae of a auflielent number of racka In 
connaetloa with a warplnir mill or a weaving 
macblna aa to nin the mill atnullaueoualy the 
required number of threada for tha maxlniua 
width of the cloth In one operation. 

KNIFH FOB rtTTTKRII—H B. 'WnLiAMU 
ST1 Balnbrldga Bt, Urooklyn N Y Thla tn 
veutWm pmatua more particularly to machinea 
employed fur trimming paper The primary 
ohjeet la to aa eonatnet the knife earrler ae 
to greatly faellllate the operation of placing 
the knife thereto and removing the aame 
therefrom. Uy thie method the danger of ac 
eldaBt la the operation of attaching and de- 
taahlog heavy knlvea la greatly reduced. 

Mwdichl DarlrM 

nBNTAIi ARTICrr^TORHoWM c/0 
Thornaa A I Drariy 704 ]*arker Ave Roa 
hury, Maea. An object of thIe Invention U tu 
provide ao apparatua which materially reduMC 
the time and labor required to manufacture 
aeta of falae teeth Another object li to pro* 
vide an apparatua whereby a art of falae teeth 
may be made which when Inaerted In the pa 
Oeara month will reauU In the maintenance 
oC Batumi facial expreaetona, both In rqioaa 
and lu the movamouta of tha featuret. 

Mukal Dtrlcea 

PHOKOORAPn.-- C A. Pbttit, 8173 N 
Sarah Bt, 8t T.onla, Mo. Tha aim of thla In 
ventlan la to provide a device more partlea- 
larly known ae a magaalne phonograph An 
object la to provide a receiving compartment 
or ffligailne adaptcti to accommodate an almoat 
unlimited number of rccorda. A atltl further 
object It the conatrucllun of a machine In 
Which any reenrda may be laatantly available 
fur reproduction aud In which It will not bo 
nereaiary for the operator to handle any of 
the recorda 

MUSIC tiTBR ItOIiPBR—W C Batn 611 
W Crawford 0t Klkhard Xnd Thla Inven 
tmn rrUtea to mnalcal racka and more par 
tlcalarljr to holdera auch aa are nanl on band 
loatrumenta An ohJiTt la Co produce a 
hoMrr tor uae ou Miith Inetnimenta ai a clari 
net and the like In which the lyre porttoo la 
held aeeunrly to the aupitorl without the uae 
of aet arrewa auch aa are commonly iiaed but 
having a clamping ring to include the body of 
(bo Inatrument 

VUif«.^A F Qaoam., BL Main Rt Oyatcr 
Bay V T The object of thla luvimtlon la to 
provide a vloL wherein a atnmg almple alruc 
Cure la produced capable of realatlng rough 
uae A furlher object la to provide what may 
be termed a ciknihlniHl vinlln and banjo the 
parta Mng ao arranged that the violin ahape 
and general cbaroetcrlatlea are rotalned while 
the banjo head la pmTldMt and held In place 
n'gmrdleaa of weather coiulUlona. 

Prioie MwTcrs snd Their AcceMoriea 

OAH RNOINR-^W R DniHi n, Bremen Xnd 
Thla Invention relate* to gaa mginea of the 
ninitl rylludcr two cycle typo An Important 
object la the pruvlolon of an englmt In which 
la prr>vltletl a novel p<irt and paaaage arrange¬ 
ment for effecting the tranafrr of a charge 
fnan the cocapreaalug and charge forming aec- 
tloa of one cylinder to the rxploalon aoctlon of 
the next mljaccbt cylinder, the tnventlou tw- 
lug adaptable for uae In connection with any 
tw-«yclc motor having an even number of eyl- 
Indera aet aMe by rida In paraUal rdattna or 
arranged aa In a V tjrp* nmCor or In pppowd 
relation 


COKBINIH) SPABK PLUG TBtUfIMAL 
AND PttOTBCTOH.—B. B WnnMi. Baaler, 
Minn. The txivontloa haa for Ita objaet to pro* 
vhte a derlce wherein a ona-pleet eomhlMi 
terminal and protactor la provided for non 
vcnlcntly attaching tha wire to the ping with 
out toola or aoider, and without the poaatbUity 
of receiving a ahock from contact with thai 
parta. A fgurther object ia to provide a derica 
for preventing the terminal from becoming de¬ 
tached from the apark plug accidentally 
riSTOV RING —J O Nbal and J F nAnrr- 
Hxa Box 107, Granite City 111 A purpoaa of 
the Invention la the provlalon of a platon ring 
adapted for uae on Internal comboatloD an 
glufa enmpriaed of two rlnga aanociated with 



K ronriow or a CTt.iMD«a awd riaroic awo 
niKoa tw ancTiOM 

each other In auch manner that when In ap¬ 
plied poaltioa one of the rlnga la actuated by 
the preaaure of gaa to expand the other ring 
into anng engagement with the walla of the 
cylinder and thua affectively prevent laahaga. 

Rsllwayg and TMr AccessoriM 

rONcRHTB TIB—A. C IlAPUurn Box SM. 
Harrlaburg I** Among the objecta of thla 
invention la to provide a tie, wherein the body 
of the tie la eompoaed of reinforced concrete, | 
having at each end a rail aeat acroaa which 
(be rail extenda, mhl rail aeat being of dbrooa 
uatnial and being anchored to tha tie by 
the nma meana which eonnfeta the rail to 
tha tie. 

EVOINR INDICATOR.—U B. BuKT, MB 
llamtllon Bt, SprlngtUld Ua. The ofajMt of 
thla Inrenttou la to provide tneehanlam for uaa 
In englnea of any character for Indicating «nd 
recording the ateam prraaara at any port, tha 
direction of moTcment and the relation batween 
the operation of tha valvea and the aald mova- 
menC. 

PprUlsIns to Rwcmatlon 

rulUU^-—J V WauA 161 W 86th SU 
New York N Y An object of tha Invaotlon 
la to provlda n railraad puaale which will b# 
Inatruetive and highly amualng to both old and 
young Another object I* to provide a almpla 
cunatrucllon for the pniale which may be 
eaally and cheaply made The object la to re- 
verar tbe poHltlun of two train* by manipulat¬ 
ing the awltebea 

(N>MR1RKD OAMR AND MDCCATIONAL 
l>bVICK—b Qurm IIg, 416 Hoffman Ave, Ban 
Frauclaco C ml The principal object of tha tn- 
reutlon la to conalrurt a game apparatua 
wherein a part la revolved for the purpoaa of 



A TOT riAM viww AMP ctoai npcnoiT 

propelling gama placet *o that tha aama may 
fall luto pocketa denoting varloua numbara or 
characten. The game may be playad by a 
number of penona and batng of almpla eon 
atruatlon may ba placed on the marfcat at a 
reaaonabla eoat. 

Pnrtninliic U TnUdN 
VBHICLB urr.— lx r llAmo, Onahartown, 
Pa Anwinc Uc objecta of the Invention ta to 
provide a Ufttag devlea Cor vahtolaa which 
may be raadtly laataDad to ralaa tha veUato 
above the floor aartooa, to permit aeeaao fo 


the tower aad under portlMi of the TOhMa 
without requiring a ■nwatanttat portten of the 
floor to be cot awey 

TULCANTSTMO VGLD^ W TWMi, Bah- 
cnck, Mleb The Invention pnrttealariy relatea 
to repair dovleca for tlraa. Tha prime object 
being tha provlalon of a device of tola chane 
tar. which la capable of uae with tirea of dlf 
ftweat dimenalou, A further objeet la to pro- 



jVtde a devlea In which the beattog medium 
uaad la ateam and la which the conatmtton 
la aurh that the water of condenaatton may be 
proiierly carried off from within the heating 
chamber 

Firm WBHBfi.—V A. Moaag, Jb., SOS 
Perrter St. New Orlaanat La. AnMng the eb« 
Jecta of tha Inveatkm la to provide a fifth 
wheel anpported on an eiaatlcally cnahloned 
vibrating plate, aad having a rocker abaft 
thereon pfovldlng pivotal monntlng for a 
trailer aectlon ao that all thrnata, ahoefca aad 
jara art abaorbed ragardleea of the angle of 
the trailer eeetloB. or the eondltloa of the 
roed or enirie of tha turn. 

COMBINED BUMPER AND LOCKING DB- 
VICIC- —H Cniawuu^ «/*> Conntry Club 
Orchard, Merita, Ore The object of the In¬ 
vention la to provide a combined bnmpar and 
locking device for naa on antonwbflta and 
other power driven vehlcliw and arranged to 
permit the uae of the bumper at the front end 
of tha vehicle for the naoal porpnani or for 
holding tbe front or ateering wheela In lockad 
poaltloii to prevent ateerlag of tha vahlcla. 

AIR SPRING—4 J Inua, KlpUng. Mich 
An ofaject of the Inveutlon la to provMo mount 
lag for n pnaumatle cnahloa which will an 
(Irely anclOM the euihUm aud which will per* 
mlt the latter to freely fnacUoa to abeoth 



A viaw iM TjonaiTiTpiifAi, ancTiog 

ahocka and vlbratlona and give reaiUeat eupport 
In any pofdtlon in which it la uaad A further 
object la to provide a conetructloa which le 
Bobataiitially watertight to prevent Injury to 
the cnahloa through coutnet with ntmoepharte 
eondlrionai, 

MAflbrETO CONTACT—V Rioaai, Hamp. 
hJU, Texaa. Thie Invention partlenlarly relatea 
to a contact which may be need to advantage 
with the ueual type of Ford magneto An ob¬ 
ject being to provide a contact which may be 
quickly and eaalJy removed, elaaned. and ro- 
placa«l, and nJao one which will net make ahwt 
elreulta between the contact and the magnetck 

IIYDBAUUC BTEERING GEAR. — B. a 
cat M e/o Bocynia Machine Ir Tool Co.. Bncy. 
ma Ohio. The InventloB relatti to eteeitog 
tear for vehldee. An objeet la to prodnee a 
type of hydranlie eteertug gear tor naa on 
motor can to aopplaut tha preeent need worn 
and worn wheel typo, or worm and aegMant 
type of ateering gear to thla end the invantor 
employe a Amplified hydnuUe pump and flnU 
motor or actuating meana 

ANTISPLABH ODABD FOE KOTOR TB* 
BICLBS.—li. M TAaggim aM M. Tncomifoa 
63 Bne da Lonvio Ttmflay, Sttaa at Oiaa 
Franea The ofejMt of this tavanttoa la to pm. 

I vide a gnaid to t an da d to pfavewt tha gptoAng 
of UqnJd mod oatward, to ■eeampMeh thla a 
.henah la aantod to a fraaM aaaptodid ftaaa 
I two vertloal anna hinged en a plate whleh to 


a^tod to toofa Tarttoanp aM to Vrtag as p 
l^to ae<uito 4 ' ^ lha dh a a il a aC to* ^tohtoto 
by arme which alao i ap po r t tha h wah Ccaaaa 
hy maaaa of springs 

SWnCB LBVBR OFBRATXJfG KBCVAlf- 
MW —A. D Blumbmpbui^ P O* Bos M. Ktovqr* 
etraw, N Y Tha primary ohiaet of thla to- 
ventloB to to provlda meano fM epamttng tha 
jgnittoai awlteh when tha mmm ta hMaad an 
tha axlerler of a hog wfateh to tom to caerled 
by the daahbonrd of the vehicle A further 
object to to eo coneimet a device that ouch 
awltoh may be aperated fitan a point adjaeant 
the eteerlng wheel of tne vehtele. • 

ADJUSTABLE TRACnVB ATTAOHMBNT 
FOB TRACTION WHEELS—R.*D Baclasp^ 
100 oentfal Ave., Bt. Petwaburg, Fla. Move 
partleolariy thie toventloa relatee to traa tto a 
wbeele of heavy vehtotoe, the ohfeet it to pro¬ 
vide an Inexpenaive attaehtoMt of an adjuata- 
Ue nature whereby to provide tor the ue ea e- 
eary grip upon roadway eurtoeee nader vary¬ 
ing coadltkme. Owerally mwaUng tbe Inrau* 
tkm provldea the uae of radial adJaatoUa traa> 
live mambera whoaa outer enda art proJaetaMa 
through the rln of tha whaat 

POWER ATtACBMBNT FOB AUTOMO¬ 
BILE HAND PUMFEr-C. C Mown, a/o 
Book Bni^ Agency, CUntoavUla, Pa* Thla 
Invention rriatee to tire pumpa at the ortl- 
nnty character tor automoWlea, and haa tor Its 
obj^t to provide menhaalam tor eonueettog tha 
pump to a motor vahWle to auah BBanntr that 



A TUW BHOWIMO m PCMP IR PIACS 

When a rear wheel le jacked up aad driven by 
the engine the pump will ba operated, the 
pump helag ctmnected with the wokae of tho 
wheel and the running board, maktog an 
engine-driven pump qutokiy and eanlly attaahad 
for Inflating any tiro on tha ear, althar on 
tha road or to tha garast 

CANOE TRAILER FOB MOTOR VEBl- 
CLEB.—D B. WoonauvT, Neats Ttato Ranch, 
Olathe, Colo. The Invention bae tor Ite ob¬ 
ject to provide mesne whereby a canoe may 
be loaded with camp aquippage, eovered with a 
water tight and dnat-proof cover, wheeli plaecd 
under tbe canoe oonvartlng It into a wheeled 
vehicle of the trailer type, and eonneetad to 
Ua rear of a motor vUtola to ha drawn Uani»y 

AUTOMOBILE LOCK.—W F JmrMina, 
1814 Hanover Ave., Richmond, Va. Among the 
ohjeete of tha Invention to to provide a simple 
and durable tock to be operatively aaeoctotatl 
with tha ateering wheel and poet of an automo¬ 
bile. A further object la to piovM* a look of 
each oonetrucUou and material that It oannot 
ba broken wltkout grrat dlffleulty, tharaby 
dtoeonraglng onautborlMd ramovato of tha 
automoblla. 

AUTOMOBILE LOCKW B FnicB, CSpa 
Olrardeun, Mo. Thla Invention relatM niMu 
partleulerly to locka for Ford MtomobUea. 
More eepeetally the Invention alma to provlda 
movabto loaktng arms with antenalona engagau- 
ble with one of tha radial riba or ipokai of 
tha Bteartng wheal so that whan thaea ama 
are locked tha atoaring wkari wfll ba ManralF 
held agalnat rotattva movamant la addition to 
tha locktof of tha apark ahd throttla lovata. 


DESIGN FOR A MOTOR VmiCLB RADI 
ATOR^V W Paos, 606 LaCayettq St^ Kaw 
York. K T 

DBKiaN FOR A MOD OUABD^-E. U TOH. 
UMSOR, Norte Braoek, Mlek. 


Wa wlah to aaU attontiou to tha toot that 
we are to a po altto u to randar aompatant Mrv* 
toea to ovary branah pf patout or 
work, our ataC to c om peaad of 
etoetriaal qad ehaualcat akp a Ho r 
trained to prapara and prneaanto all 
appttoattoaa, trragpaetiva of tka aoatpten 
of the Mbjbabmattar tovolvad, ra of the 
epeelaltoad, taehnlaal or aaUnttfla knowladsa 
reqntead therefor 
Wa alM Miva 
wofM, toba aariat to toe t 
and t r uda m a rk app lto a ttraa fllai' to aB'i 
trtto tarrigs to the OMtat ] 

Raltoltaai of 
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Bm 

(OoMOmM from $o§o U) 
ia ooaiNhrlaf tite com of ttm catiftal 
^Ip. it srovt WA ym tom iw a oalt, mot 
on M emit ot gimt dtfmaim power for 
■aln&DS control oC tho oMf wtiM^ bu 
a number of aiettclm protretlre and of* 
to aaelat and pmtaci It If the 
protectlm apan cl aa am allowed to lag 
behind the devtlopaent of a nrw arm 
them la no oefoakm for tayaterla concern¬ 
ing the paaaliig of the capital abtp, In 
8 tead« dwro must bo coocantratton on the 
prorlatcm of defenab tteaaQrea to meet the 
new mmaca. Aa In the pant, poa did not 
■end ottt a tmttleaUp derold of armor, 
nttAron In the praaeot poa give her a dt- 
Rtro/er acMoa agalnat anbrnarlneo. ao. In 
the fQtwvj aba win ham a proteetlm aerr- 
tee of flgbtmg aircraft 
Nfftartthatandlng all the hyaterla eon- 
*cemliig the paiaing ol the capital Alp 
a tTPOf U mnat be remembered that the 
rfaeapeat and moat powarful unit weapon j 
1« the pea. It bnrla exploalTea In large { 
qnantltica at eoormoaa Telodtr The Imt- 
tleahlp la the type dereloped to nae It at 
viteq the battleahlp or aome othvr 

tppe adopted to carry tUa weapon, with 
proteeUim Inherent In itaelf, or In aapport 
lug typea, agalnat the menace from the air 
and mbaurfave, wUl alwaya control tbe 
ttea and be the dominating factor lu naval i 
narfare aa tong aa commerce morea ln| 
Burfacc Aipa. Hboold commerce In balk 
and anonmma qaantltieo ever iwnre by air, i 
tlien, and only then, aball we are the bat- 
tleahlp dlaplaoed aa the dominating figure 
at aea. * 

nowever. the havoc made by the aub-| 
marine agalnat aea-bome commerce In the I 
laat war will be duplicated from the afr 
lu the next war, If defenalve nieaimrea ore j 
luit devlaed and provldefl to meet It Aa 
til thla war with hoatlle aulunarlnea, ao in 
tho oext, wlfo hoatlle aircraft, any conn 
try will tie at a great dlaadrantage If ad- 
eiinate air defenne for Ita aea-bome com* 
morce ia not at hand 
Aircraft, tiaed aa a deatroctlvQ agency 
lu a aea battle, can be largely dlHoounted 
aa a determiulug factor, for nullifying pro- 
vlslona will be made, aerially, by both 
aldea before ouch a buttle la Initiated. But 
the nae of aircraft on a large arale agalnat 
merchant venmla will hare the tame ap¬ 
plication an the anbmartne nnleM meaa- 
tirea are at hand for defenae, namely, anti 
tlnraf t gana and nnmter alr-defenw The 
Inability of the aircraft to operate for 
lung periods without the aaalatance of a 
floating or land bane will mitigate agalnat 
Ita nao and valne. However, tiie mer¬ 
chant convoy of the next war will need 
two or mere anti-aircraft gone on each 
ship, and one or more fighting planes on 
deA, eapedaUy when within MO mllea of 
the enemlea’ bases. It oontrol of the sea 
ia not already obtained, or if the enemy 
has carriers or laen-of-war at sea, to be 
itsed aa raUtera, merchant Alps must 
carry aircraft at all ttma*. 

The fonatldsm of the air forca advo¬ 
cates Is nut warranted ao far as It oalla 
for the deatmcdon and abotltloa of rar- 
face types, partlentarl# man-of-war 
merchant veasel*. Bconomy largely deter¬ 
mines trade routoa and methods of oar- 
rtaga Both are auaceptlhls^Of modiflea-J 
tlon In time of war Set-bpme oommerea 
for long haida, win always, fo peace time,, 
be carHad fa mrface cr^ since such 
craft are gnd ifoist bat for th|a and tba I 
feneyatte the Aaapeat method of 
tramq;mrt over water No natkm can meet, 
in war ttma, an ecanonric SbortiMte of fad 
(tr miutary mppltea by air tranaport or 
Knbaurfoet onfL Anadagbatenomharof: 
^^bch craft would not bo bvnt In paneo 
lime beoaasa of ^ itpr ct i 

iB war Itm • MBM, UtMOy kMt. ridebt 
da a laat n j ftd iMt t» itM ttai 

a(^ 
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B /MBMIlafiut Setor In MaM 
BW»I« B fcBHM a ^h W U taiM. t* i 

l«kwt 4| 


A Chat with Madame Carle 

(Coaltouetf from page S5) 
made as Indastry of it Our radium pro- 
dnotloQ gorpaascs by tar that of any other 
country W« have found almost coantlese 
ways of putting radium to work, anch as 
iUnmlnatlng watch dials, locator buttons, 
hones nutaben, chain socket pendants, 
gnn sights, Instnimnit dials, aud au on 
And what saturactlon for Madame Curie 
to loam, as alie very quickly leurneU, that 
our methods of extracting radium frean 
the camotlte ores of Oolorado arc pre- 
claely those which Professor Onrle, her 
husband long since deceased, and herself 
employed In a modest la|H>nitory back 
some two decades sgo when radium was 
first Isolated and studied by itself 
Despite twenty years of study and re¬ 
search devoted to mdlum aud radioac¬ 
tivity, Madame Curie admits that Ae has 
much to learn And If she knows very 
little abont this most luterestlng ot aclea- 
tlflc studies, who does? Radium, Ac tells 
us, must be handled with great care 
Oaidesa or Inexperienced handling may 
prove dangerous simI perhaps fatal We 
noted that one of her bauds had been 
affected by the radioactive raya aud her 
general henlth, so she told ns, had been 
undermined at the result of imeuslfled 
wartime work with raillnm 
Bnt wbnt will Madame Curie do with 
ber gram of radium, now that Ae haa 
nmllxed the wltvb of ber life time* That 
la a dlflleuU questian to answer Kven a 
brief dlaeiutslou on radium und radio¬ 
active properties soon leads to an Impen- 
etrablo jungle of teehiMilogy, through 
which tlie lnex|ievlenced layman cannot 
hope to iwsn. Ko Madame Curie, with a 
modest smile, miikt not tell os Just what 
she Intruded to do nltb the precious gram 
Mho exidalued hiiwever that the Curie 
Institute In Paris divides Its elfortM along 
two main lines, namely, physicochemical 
and physIciiMologlcal as Ae terms them 
The former has to do nith the study of 
rmllum and radbuHlIre substaitces purely 
from the standpoint of the iihyHiilst, while 
the latter deals with tbelr application to 
Ae treatment of human ailments Mad 
ame Curie Impressed us as lielng as muA 
Interasted In one as Ae oAer Answers 
to a few msdlial quesdons made ns feel 
Aat her Doctor of Medicine degrees have 
been moat aiquopiiately awarded 
However little Madame Curie may he 
able to explain to us as regards her fu¬ 
ture work with said gram of radium, one 
thing Is certain, and Aat Is that ahe 
needs rest and plenty of it Hbe told us 
the first part of her program called for 
protracted rest oxteudlug through July 
and well Into August By September she 
wlU be back In Ae Curie Institute, hard 
at woric on the gram of radlnm Fnrther- 
more, she intends to carry on sn extensive 
InveirtlgatiQn with a large quantity of 
mesathorlum, another radioactive sub¬ 
stance, whlA she has taken back wiA her 
It was a mighty tired bnt highly grata- 
fa! and appreciative woman Aat salted 
for rrthoe on June 2 bth, Down In that 
holy of holtss—A« siiecle room—-of the 
*Dlympte" was her pi^ons gram of ra¬ 
dium and a quantity of mesaAortam, val 
ned at fiaftjUOQ A all. Hiiectal precautlcms 
had to be taken on sccniuit of the Alp's 
Instruments, for the eomp as sas mnat not 
bd disturbed In tbelr normal funcAma 
The Bureau of Btandavds carried out the 
shipping Instructions. A beanHfnl me- 
boipum case lined wlA lead and steel wss 
prtraed Although the box was not 
Urg^ It weighed, with these Bnings, IM 
pottida. Directly A As center of tbr box 
wars several smalt compartments, fo fined 
oif Igad and sumuttM by steM, each one 
of the rtgbt Mae to admit a small ttoM 
tube conteAlng a portlott sf At radium 
salb—the form A wUA Ae metal la han^ 
for Alpment Ilw IM of As tea* 
hogm box was tolald wlA a gold lOata, 
hSndsoiisly msrimd wlA Ae foUesrlng 
tosteiptlon* *Trteented by the rruMdent 


of the United Rtates on behalf of the 
acumen of America lu Madame Marie 
Hkludowska Curie In recx>gultluu i>f her 
transcendent service to scleuce snd hu¬ 
manity In Ae dlscnverv of radlnm. The 
White House, Hay 20 ,1021" 

Conntlng BRctaria 

(Coaiiased from page 2fl) 

Aw The two clrmlts fom In the ocular 
fiobl two adjacent luycrs which the ob- 
Hcrvur equalises by the dluunlng process 
based either on polarlutlun phenomena 
produced by glass prisms, or else by As 
gradual dlKjilacemeut of a dimming plate 

In the new otiaclmeti r tho liiinlnons 
source la a nitrogen lamp of UMI enndte- 
IMiwor contained lu a metalJb glolic, al¬ 
lowing light raya to pass In ta o re(.teugu- 
lar dlrectlona. A lens projiK-ts a paral¬ 
lel pencil through two wlndowa dlamet 
ricslly optNised in the iddc of a clipper 
reeltdent full of wub r deatliuNi to iwlve 
tli( emulsion tulie On going nut, the pen- 
(11 after having pamed tbnuigb a selec¬ 
tive c*f>lored screen iieiietratiMi h total- 
reflection prism and then forms Into a 
lens which throws the ray iiiMin n glass 
cube formed by two right triangular 
prisms put together aUuig Ibelr hyp^ithe- 
iiiisiH, one of which, luirtlally slivered, 
throws It finally into the mh r«mi*<q>e The 
other isnHl of light follows through the 
colored tsrecu and luissing tliruugh an ob- 
jt-etlve It traverses tho glami mhp through 
its Hull silvered (Mirt and sulwciiuetitly 
tH-netrotes Into the field of the ocular uf 
the microscopo Kefore |x*iii trntiiig Into 
the ulijectlre Ala liimlnons ray pauses 
throiigli a photographic plate, more or 
less dimmetl the intensity of darkening 
having lieen prevlonsly detorminiHl hy 
mtaiis of speetrophotomotrlc measnrecu 
Ihls plate mountiHl on a glass c> Under 
pl\<its upon Its center hy the action of 
a Utile handle wblib the observer actn 
atea from Uie outside and has a |)hoto 
graphle stale dividing Its length Into UXl 
etpial parte In addition, Ae tharncterls- 
ties of the obJevtlTo have been mleulnted 
Mj that the Image of the dlvtsluns shall be 
formed ou tlie level of the silver aurfact* 
of the glass cube so that it may lie seen 
111 the mil mscope ot the same time as tlie 
limit of the two Ia 3 ers. The efiualliig of 
the latter and the resiling of the scale 
Is Aerefore made In the some field lii 
order that the ohscr^ir lie not lutlueiireil 
by anv preconceived Wen n Imndle alluwH 
him to actuate a movahh shiilter whhh 
n^veaU the graded scale at the exact mo¬ 
ment ni-eded 

As the gradual dlmiuss of this photo- 
graphlt plate or siretm Is meaaured by 
means of aa aridtmry graduation, It Is 
m-oesaary to mako an emplrleal (^Ilbrn 
lion For that piinsise a curve Is eon 
strnrtpd ctmnecting the dIvUlims to tho 
standard oboaen as n^preaontatlve of bar 
tt rlan nulmtance, such tis for example tho 
dry weight of Imcterla per cubic centl 
uu ter of emulsion 

After having taken as a standard a bac- 
terian emntsloo the same is dlrldod A 
tuo parts One la put Inside n centrifuge 
aijparatus and Ae mlxAre at the bottom 
Is drawn off and washed A distilled water, 
when It ti weighed at 110 degrees. Thno, 
tlic net weight In mitllgrams per cubic 
centimeter of standard emuhdon la ob¬ 
tained. With tbe ot^r part a series of 
emulaioiis to made np which are saccea- 
sivaly examined through Ae opadmeter 
lly noAg the amounts read out as abseto- 
ms and the corresponding dry wetgbts as 
ordAates, tbe calibration corve to ob¬ 
tained In tbe laboratory tbe strength of 
the serums is not expressed In dry weight 
liut by Iko number of bocterin per cubic 
centimeter and, therefore, after having 
obtained tbe standard, mlrmscopie counts 
are made by means of Ae Angus cell 
liasttot frmn time to Ume. the various ad 
Jujftamite of tbe apparatus are rertlled by 
means ot opal-onloroA glam pistes dls- 
INissd ia tabes and which are used for 
constant opacity tests. 
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LEGAL NOTICES 


PATENTS 

ri' VOd HAVE AN lN\hNIJ()N 
1 wlitthynu toiiutvut you cnn 
wntu riilfy and freoiy lu Miiiid & 
(%i for udvite lu regard i» th« boat 
way of ublidiiliig protei tiuii Pliuue 
Hand akotoliea or a modi 1 of your in¬ 
vention und a deacriptinn of tlio 
devKte, explaiumg Ita oiieratmn 
All cMimiiiuiiicationa are atnrtly con- 
Bdniitiul Our vaat practice extend¬ 
ing over a uenod of oeveiity yean, 
onublea ita in many caaee to Mvlae 
in regard to patentability without 
any ax|MiUM to the client Our tland- 
U^tc on Paterita ui annt free on re- 
(pieat rhia explains our mefbods, 
teriYia etc, In regnnl to PatootSf 
Trade Marlnt Feraiga Patents, eCe. 

SCIENTIFIC AMERICAN 

C tslilsi filMl OMn Nrai, 

WmW UIrnwtm m mitmik 
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MUNN & co^ 

UMha. MtW TOtK 

Tmmm MHbf CHICAGO ILL. 

I WAHUNGroN. O C. 
lAR rtANCIICO. CAL 


AoMuil Subseriptioa Rates 
Hdeartfic Aaserieen RwbBeatftens 

BclcatlQe Ainerlcan (sstabUslied 1840) oos 

year 80.00 

Sctnitlrtr Aiuarlran Monthly (eslablbitatft 

1870) onp ymr $T 00 

roaUgP prepaid lu Lnltcd Htatra and poaB«s 
alona, Maxlco ( iiha and Panama 
Faraboi Pastapa 

Brlentine Atnrriran si 00 p«r year additions!. 
Bclvtitine Ameriian Alonthiy T2c per year sd 
dltlonal 

CaaaSaa Paelass 

fti4eiitire American 7Ck per year additional 
Hitentlfle American Mnarhly 8dc per year addl 
tlouai 

ilie combined subscription rates and rates to 
fureljcii countries. Indodlnfr C sitads, will be 
furnished upon applleatlon 
Remit by postil or eipresa niomy order bank 
draft or check 


MlgNTR WAItTEO 

AIIKrthl las tn tan awselc Free mtuplM. Ciolil 
Hftit feOam for Aum and oolea Wbutows, Anyone 
outi U«i Ik Hlir dnauuid. UUersl olMr hi seiMiml afsittM 
MsmUia iMSsc Co. 41 IX W Clark Ot. i^haso. 

A«Bim wANin 

THH l>nKST(M*l Mr KtM-TInM llluntnitfNl ima »l 
thif*INUMTlan»wontnsrkiii. n«tdtsa>reiini|tf«te«Nit- 
ts pfepaUI Uuod sstmte and OesWm WMiiind evonr 
whan* I'BianlM will also nriiiddar sule of ijatoiit. Nii 
tridara o a Uobmiy t IlnUNivlllt. l*a, 


OrPORTVNITY 

HUBSTANI IAIj MiDiiiihurtiiniia rurpmUou wanu 
eapabU mwi Ui MtUddleli imiuili anil iiiaiwseisaecniRu. 
ISUi to saoin iw-MMu-y w in all<iw evitniiini to lisiu 
lutsw M MxptaliHKi AthlrcM. Mr (n«iiini«r aO N 
■umw MU UalUmure Md 


ttoppwnmmr 

YOU OA>( bavns IhmIiuw nmriwiilnii nf yimrowit and 
Mitf bis IMI-OIJ)* lu Mtr\ tvm A uew syMrni of nsA 

nirreoUim rostllly UisniiHl \>y snyiiiie si Imni* lu a lew 
waok*. Kaer tenm nv tnuiilns ispetiiuMwerywhere 
with all Ute uaile run utleiHl Ui No capital re 
qulred or s«mhIm to leiy lU* Mem y or imUeltlnf AililrSMi 
MkhMieiMou laiitmitoHeH Xl lta< It Hay HostiHi liaaa 

CMIPOHATION HCir^lCB 

tlHKAT CMiH flliouUl Iw «x*n.>lM#tl at the litecpUnn 
of a iMW i*irlerMrtM tu liiMUre Hu IIihukHuI lunrsM. H e 
midar a spenalhaHl. eniu|itele "ervlm I f you nmtctu 
luoDTiMiratloii or renrsaiiluUfHi M us letlva ymir 
pnrttlaiii liiuuines anliritrd Inductrial rimlueertiis 
Ot^nwUMi KiuriiiMHtis Hiilhitiis lU Uberty Btn^ 
Maw York 

HTAMPH 

M mKPKItKNT HT\U1‘H. lru>lutlliis rblttS, Jamii 
Pmufb (^ulome«, etr ylveii to ai^loauU nw mir hlsh 
ynkle MMwnval Mtlartlou*. Neiid rH^iirrs and % staniii 
to UW KIXIHWunil HTAMP txi.. Itept. (I MUfbnl 
Cbuii.__ 


WAurm 

MAWtTYAt'TUHINU rlfeUte ou tuetal artlrlee. Alan 
metal Ntampliiss and nwMlet work on cuuiravi. Ha 
are Meally loiWtMl and eMUliiped ti> itoeebip patoata. 
- - Id, Bmllitnl, ludlana. 
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NEW BOOKS, BTC 

The Stiiiy wf Chemical Ckiuposmox 
Uy Ida 1* nmnil New York The Mac- 
millun Cmnpfiny, I9f>4 8 to . ttSO pp., 
llliiHtnilod 

This separate treatment of chemical compo' 
HlUon cunceiit rates sctentlon qpuu Important 
facts, and elves the Initial discoveries and tbs 
trend tit empirical knowlsttge It shows that 
the accepted iiotatlcn Is Independent of the 
nltlmate constltntlou of matter draws a dta- 
tlnet line between facts and hypotheses white 
emphaidiliiii the uaefnlness of the latter, and 
elsbiirales aeleetlre researehea that lend them 
aelrrs to the Ulnatratloo of vaiious vlesrpolnta 
In preference to attempting fnll hlstortcal 
detalL 

The Idyl or the Bhut Bamboo By 
George Parker Holden, BID, F.AC8 
ClDdnnAti Htewart and Kidd Clompaiiy, 
1020 Bro , 278 pp . illuatrutod 
Here la another of thoae delightful Btewart 
Kidd booke aneiit the art of angling The 
inya of the flstaermati are sympathetically 
drawn there are chapters on rod makings- 
splitting out ami aaaembllDg tapers and plot 
ting, gluing ap and fitting windings and 
guides, baudgrasps and reebieati are dsalt 
with expertly and the reader la initiated Into 
the home cultivation of silkworm gut, the 
techiilqas of landing nets and nqiilpment, and 
the features of a model angler ■ camp 

I*»AITHAI EnOLIBH FOE NsW AMEXHANS 

By IIOHO M O’Toole New York D 0 
Heath and CVnupany, 10*20 8 yo , 186 
PI I lUustrnted 

Thti causes t»r Miss O foole a brilliant sue 
riRB as a teaiber of our foreign born are ap 
parent In this simple reader with Ita ears 
fully graded lessona Its ultlmsle purpoas la 
Aniorlcaniaatiou the f-acts at the end of 
carta chapter to be mennirlied teseh hlstorl 
cal and imlltlcal truths to that end The 
Initial sections are fall of splendid auggestions 
tu teachers and deal with dcvlres and methods 
and the conduct of fact(»ry claaaes 

The Bot Bioii'm Yeae Book 1020 Kd 
ItPtI by I>iinkllii K AlathewH New 
lurk D Appleton and Utnnpany 
8 tu , 2^ pp tUuutratcd 
There la a iKsikplat* with space for tha 
owner'a name and any boy will he proud to 
! have hli name on such a tKsik as this. Us 
I will thrill to high sdventiire In the air, 

I yearn toward the woodsy cookery of Ladd 
, Plumleji and ecstatically follow T>r llornaday 
In tha track of the great brown bean of 
Alasks Dan lleartl tells how to make knife 
aeabbarda and bogans. If the reader is a wire* 
leH enthusiast or interested In popular srlance 
or In Indian lore, he will find here something 
about all of these thlnga. 

The Hi^may AIotoii Dr the Hdentifle 
FuunUatlong of Lnlior oitU liidnutry 
By Jules Amar DSo New York E 
V ruitton and Co, linsi) 8vo 3UQ 11 
lustrutlons, ntunenniH tnliboi. 

(>f late years phyNluluglcal data relatlug to 
working efllclenry have been ateadlly acruimi 
Is (lug and much of this arciimulatlou Is au' 
then tic and of practical help in Imlustry Our 
author who Is LUrectur of the Kosearrh Lab¬ 
oratory of Induatrlal Labor at the Coaaerrn- 
toirf Aafhmal dra Art* rt iiattera, flrat sum 
marliea general principles his lengthy conaU 
eratlon of the human body as a motor and 
of the condltloiiB under which It atulna Its 
highest effleleiicy sa a working inatrument la 
u most interesting and enlightening piece of 
writing I'niprrly understood and applied bte 
shrewd and retiresentstlvc select Iona from tbs 
Hums of llteratnre available should lead dl 
rcrtly to that desired consnmmstloii greater 
output with IcM expeudlture of effort 

OrjJ AT Foett oe Youmo at Sixty By 
Robert S Carroll, MD Nnw \«rk 
Tke Macmlllfin Company, 1920 Sru , 
147 pp., lllnatratfHL 

Dr CartolL who will be remembeved aa tha 
author of aerenil popular works cm Jangled j 
nerves and their ntunlng marshals such In-1 
fonnattofl as srlooce aud paychologr offers tn 
onabte wan to gniw old gracefuUy. retaining bis 
powers to an advanced age HU workable ftw- 
ommendattons embrace tha physical, meatal 
and spiritual and their adoption wauld with¬ 
out doubt bring greater comfort and satlsfaa- 
tlun to thb later ysan of Itfe 

BoAmzfQ THhacniH the Wnrr licom By 
Harry A Franck. New York Thai 
Century On., 3920 Bro , 480 pp , 11- 
liutnited 

Theae sketehea are the 'roodom pfeklngs* of 
an eight montha tour of tha AatillM by tha 
observant author of A Vagabond Jourasr 
Around the World They ors mot tntsodsd 
01 a traTaUr'i gnIdsL thoi^ Uert oro maty 


hints be might accept with bamflt • thoir 
chief appeal la to those of us who do our 
traveling In a cotufuriabla ehalr To meh ths 
story of this extended Journey will prove ab 
w»rblng The American West Indtes receive 
floseat attention but the Hritlnh and FmOh 
territory Is slao eovsred with page after page 
of fine IHustratlona from the author'a photo¬ 
graphs and B map of hla Itinerary 

FitYfiioMMiY or Pabu Aniuala By T B 
Wood C B JS , M A , F Jt 8 , and F H. A. 
BtarMhAll, HoD Part I General By 
F n A Marnhall, HoD New Toik 
(I P Pntnfim'H Hono, 3020, Sro , 204 
pp., 306 llluatrarlnna. 

Mtudents of agriculture and veterinary otn 
dents will find this an uunioally good trsatts* 
on a neglected branch of physiology The in 
dnetfial Importance of stock breading and rear 
ing Is sneh that all resources of knowlodgs 
«h«iuld be brought to bear npon theoL The 
drat Tolnme of this work has chapters on hla> 
ttdogy the organa of digestion rtsplratloa and 
excretion the blood, the nervous system and 
so on until we come li» a very thorough and 
well illustrated aactlon on the generative or 
gans and the mrcbsnitai of pregnancy and par- 
turttkm The oecond Tolame will deal with 
animal nutrition 

A THonnHT Book on the HcKOATir 
Uetiioo Edited liy T Hbarper Knowl 
son Philadelphia J B Llpplncott 
OomiMiny Avo , 200 pp 
it would lie hard to mtucelve of a work 
more stimulating to thought, more helpful to 
elfwe, accurate reaaonlng on broad subjects 
than this unique offering of Mr Kmiwlaon a 
l-nih iiage la heatletl by a striking quotation 
pmracstive anil Intriguing the rolnmna be¬ 
low |in>vlfln aimn* for quest Iona answers ami 
notes, and In half the Jnstanees neveral qiies 
ttons are pruvlde<l as modela Two or nmre 
Bliiiieiita using this text together will find 
many a fascinating evening lu the hook and 
will make raplil progress In the development 
of their mental powera 

B|Tirj>1N0 THE KMEOOENtY h IJOfT Bj W 
C Afattux Clovplnnd Ponton 

PtihlinhiiiK C(», 1020 8vo , 270 pp 
10 portraits, 21 lllustratluim II cniirrH. 
The former head of the l*nbllestlon Mectloa 
has here aet down the full atory of problems 
met with and overcome by the Emergency 
tleet (.orporatton supplemented by sn ab 
sorbing gallery of pictures portraying the HI 
rectors of this vsst undertsklog ship ex 
terlors and Interiors launchings, and the flog 
Island development riiaris show bow expen 
ditures wore eoiiverted Into ahlpa how lannch 
Inge and deliveries progressed snd other com 
parative data of constmrtbm and costa The 
\olurae haa a dlgnlflad fornmt la printed on a 
fine quality of paper and presenta In readable 
form facts that all Intelligent Americana 
should be Interested In 

Krj9MErfTA«T Oiuimr irr PamTixii By 
Fred J Thoren Joliet, III, 8U6 Bontiin 
strpel The Joliet Calendar Company 
182(1 Hyo . 01 lip , llIiiMtrahHl 

7*h(j authors conrse developed by hts ex 
IHYleiirc aa printing Instructor Iti the Phlcagi* 
public achoola, aeta forth for the benefit of 
the teacher the most approved priuclplea of 
organisation, Insfnietlonal procedure, aud 
equipment. Most of the text la concerned 
with outlining an elementary course In which 
the points pertaining to typesetting cottipoS' 
Ing aud so forth are clearly brought out with 
a tabulation of sxerrlaea, lesson material, and 
Inyniita. 

Crrativk OHEMLimr By Ehlwln B Sloo- 
son, MB, ]*b D New York Tbe Gon 
tury Co, 1820 8vo , 811 pp . lllni 
trated 

In a most attractive form the literary ad { 
Itor of The Inirpendrmt fires os thf facta of 
recent achterements In the rhemtcai lodnotrles. 
He divides baman progress Into three periods— 
the approprlatlve, the adaptive and tbe eras 
five, taking the last aa hie theois. He JostUlea 
his title, talks entertainIngly of saeb tklngs as 
feeding the soil CMl ur colon ths rival 
augara, solidified sunahlna, and the produetai 
of lbs electric riinace, and, together with 
exact and edlfylag hifbrraatloa, opaos up 
niagloal vistas to ths thoughtful rsador 

Tarr PAnorn on Iacaove or NATioifi. Bd-< 
ited Iw Tfaoodorg Martrarff, UJl^ LL.D., 
and Horace B. made. PhD New 
York The Uacmlllan OomBony, 1889 
8to ; 840 pp. 

As artryiMfly knowi, Mr Taft otoBda for 
the TteOkiie. and Is quits os high au authority 
upou It oa any of thoae amUgaed ogalaot It. 
Hla Amsritauliaw coiwot ba guoaUouad ohr 
mort thaa oou hit Itgal kopwlofifa hod qgaU- 
flcutloaoL Thooa ipaoe h ai ood lottan wriaj 


modt ottd written before the adoption of tha 
rovlssd Parla O^vounut—with the excoptloa 
of uot article on tht nvlasd Covenoat. Ftcah- 
ly arasrtlog that, hod ha ban a aoutor, ha 
would hava votad for this Covenant, “Just os 
subMltted,* he bUmts the l*resld«nt for rw 
fustng to accede to reoaoBable RMMlIfieatiou of 
Artielo X Mr Tafl*a inlarprotatloni oBd 
oplalone sbonld ba read by all who hava tho 
good of the country and of etvtUMtloa at 
heart, he makea tb« prMUetten that Mr Bmitf 
Ing will be forced to ratify the Leagoe Cove- 
naut with reservatlona. 

The Ventilation Hand Book By 

Obarlea L Hubbard. Now York 1%# 

Sheet Alctol Publlcatlou Company, 192QL 
8 yo, , 281 iq;i, 150 engniTlngi 
The flrri edltkm of thta hood book, with 
Ita subject matter conveniently arranged In tha 
form of queattoos and answers, waa wen ro- 
crived, and the preoent eolacgement oaS re¬ 
vision has made of it an even better gnMe to 
good practice. It Indlcatea the prlnclplca of 
vantUatloa as applied to furnace haatinft 
treats of ducts, flues and dampers for gravity 
heating, explains fanroad fan work, and oob- 
cludee with a paper on tke veactlatloa of 
ships. 

MimnALoaT By Edward Honry Kraiu, 
PhD, HoD, and Walter Feed Hnat, 
Ph D Now York McOraw>HlU Buok 
Otmtiony, 1020 8to , 001 pp , IllOB- 
trated 

This new aad attroctlra text senret as ou 
IntrodiKtlon to the study of minerals and 
cryatala, and Is the fruit of tong experience 
lu teaching large claaoea of beglanen. It 
compresses esoeutlals Into a ringle TolnuM 
without sscrtftelng dlreetnoai of treatment, In¬ 
stead of, or supplementing the convenHimal 
drawings of rrystals. we have a series ot fins 
original photographs. Mineralogy is skstcbsd 
In its reUHnnahlp to nindeni clrlllMtlon and 
to tbe economic production and nw-s of min- 
rrals Tbe human elemotit !■ Injeeied by means 
of photographs and thnmb-aall biographies of 
distinguished mlneralmrista 

lACAsoNH IN Heat BY >Vm H Franklin 
and Barry hfacNiitt Methtehom, Pa . 
Franklin and Ohnrloa, 1828 8ro , 147 
pp , lllostrared 

Tha third volume In this Lesson fterleor* 
by two experieiicHj adueatun aud writers deals 
with heat Their methods of teaehlug ars 
directed toward coupling up mathematical Mens 
with aetuaJ condJttona and actual thlnga** 
hence their definitions while varying eonsM 
srabiy from the classhml form go to the heart 
of praedee This, in college and technical 
school, lends vitality to a course, and holds 
the Interest of stndetits by Its direct path to 
real and definite knowledge nnd reanlta 

AnvAJVtEP Hifop Dbawino By Vincent O 
Gaorge. D 8 New York McGraw HUl 
Book l>rtnpany, 195JO 8vo , 147 pp , U- 
Instrated 

By the use of this text those who an 
already fOmUlar with mechanical drawing 
may gain n practicat knowledge of drafting 
as appUad to various lines of engineering. 
’Aaaong the dlecussloae of the book nra pic¬ 
torial representation, * l*atwit tifitoe drawings, 
electrical drawing, piping layouts, structural 
drawing and sheet metal work Some knowl- 
etlge of orthographic projectlou and fair fa 
eillty in the use of laoCnnoeiits sbouM onahls 
the student to Btaotor the progressive leoeoas 
with little dffflculty 

liBUMiTcii drb Mathkmatik Heniufltca- 
yohun tom Rsficlbom Enter Band P 
Molori, H Roth, K. H HohQtx, Svo , 048 
, 785 Affaru*. Zwritor Bond O 
l^rlff, Q Chr Mfihrtraa 8vo , 770 
pp , 70S flfrnm. lictpslff, Wilhehn 
Itogelmann. 1820, 

VoL I of this comprehensive worh deals 
with algebra, plane and solid geometry, OBd 
perspective VsL II, with trigonometry, ana 
lytktel geometry, differential and Integral eel- 
ruins and meehantes, concluding with the 
meehantee of eonetracttoti Like all works 
enmnacinf frooK Ult houos. It te a very fuD 
and eoruAil treatment of Its suhjset kf smf- 
nratly qaaUfled tsoehert and Uluotrotsa Its 
pflinta hy a profoos ust of dlognuumtie ma 
terlaL Tu Iscfenieal atttdeats with a good 
knoiqledgs of Oerauui It wUl bu lUumlBgflug 
and helpful la a high degres 


How PaHb Btttu An HADS. By Bobort 
r Bdlodd; tafhywtbo. Ind t Tb* 
Sbootfi Pabtighfnt OomphiUf 
12iho.; 280 m., fUngtritrit 
This handy um hMh tolls tha 
hew to moBnlhetufU ^ sotta of »«pa» boxoa, 


dOffortOMat, oa si h ei sln g and jnM-kalBK, 
label wort, alt.* with manrpittwaa of tta 
luoahluary oiM of tha iitfihai pndiit. 






^ MSlilMO l*qR 1W 


(I vmMtMir i^r 

Li^iit pfiJaiAfaut-rSiit 


M«* UCrnim 
M iHB|i te €)^affc 
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raproduead wit hoot parmlaalon 


The Prealdent’s Great Opportunity 

S EL1X)M, Jf evor, lu hlHtiiry luia ovi» mAfi been 
l>ri*«eDte<l with ae nubltme an opportunity for 
(loluy a work both great and Kood aa that which 
eonfruuU the I'refilileiit of the t'nited Btatcfl at the 
present momentous era In the btHtory of the world 
We refer, of conrM, to the praetleally nnlveraal call 
which has gtme up from a war-weary and uarliatiiig 
world for our t*reBident to convene au iuternathmal 
ctuifortMice for the reduction of naval armamentK and 
the prevention of future naval rivalry 
It took a world war to drive into men'i heads the 
utter stutildlty of aottling doliated (]Ui*H(ioiiH by nar 
Whatever the war haa left behind It haa crrtaluly 
rooted that conviction In men's minds, and It la there 
to stay for a long time to come W hy so? Fur the very 
simple reaann that n uar of natlona, whire the vs hole 
national etreugtb and n«ourceti are engaged, la ho ex* 
hauMtlng tluit the victor aulTers only a little U*iw than 
the ramiiilsfaed 

If this bo HO whence eomes (he flood of llteraAre 
ottempting to prove that the natlonM are looking for¬ 
ward to the “next warT" It comes largely from in« 
tereated pe<iide—from dcfeatiMl euemlea aud from pro- 
fesHlonal writers who want to make “eo|iy,“ whether 
In daiUea, in magaslnes or In the prtnteil iHKik, and 
who are aeanhlng for tite seusatloual They And It 
In this damnable lie as t4» the iuevltabte permanence 
of vs nr For the writer must write, aud the press 
room Is clamoring for its copy Finally, the porma 
oenee of war Is piNx^laimetl by those glniuls who fatten 
on the pniMratlon for ond the practise of war And, 
by the way. ns far ns this oonntr) Is cf»ncemed, these 
last named are building uiiop a false bofH*, for the 
I'realdent It was who said that sliould niiotber war 
come, everything aud everybody would be conscripted, 
labfir equally with caplul Whlth means that there 
will be no more cost plus ami no more ten to fifteen 
dollar a-day wage 

1)0 the people of the world want any more war? 
They do not, certainly uot lu a national scuse lu sidtc 
of sporadic outburats here and there, the nnthsuH as 
nations are saying In their bc^rt of hearts that they 
bate war, and If they can only see the vs ay will make 
an end of It nlbtgethcr Publicly thilr stutc*smen are 
saying the samo thing lu unmlstukiibli terms 

8u the world has turned to ns as the nation which, 
by virtue of Its n smith in men and natural nmourcoa. 
Is beet able tu carry on war and has frankly asked 
us to take the Initiative for ]MHire The piHipk of this 
country have risen to that irv aud have nusvsereil 
that they are for ponce and for a reasonable nnluc- 
tlon of ammoienta More tlian that, lioth Uouhcs of 
Congress have voiced tbls call of the people lu a Joint 
resolution, in which the ITosldent Ih askeil to call a 
coufereuce of the three great uavnl powers to disenss 
the question of reducing naval amiaments. 

We d4» md besltiito to repeat tlmt ntwer In the his¬ 
tory <»f this repiibltc has a President been confronted 
with a finer opi)H)rtnn1ty to do a great work for the 
healing and uplifting of a sorely troubled vsorld If the 
^'resident should send out the call for sa(h a confer 
enco toniorrtmr, be would do It with the knowledge that 
not only the popple of America but the cltlseus of 
the world at large are behind biro, and any thoughtful 
student of the course of International nffolra during 
the past few months, and paiUntlarly In the past few 
a(*Gks, win feel Jnstlflcsl tii reganling the outcome of 
that conftrciu^ with the moat confident optlnlsm 
In a very real oeiiHe and In perfect accordance with 
history, It can t>e uld that tfm story of the growth of 
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dYiUntloa la a story of the sabstltndoa of mm 
for force, the aubatltutlon of the poUcemtn for the 
soldier, the substitution of the judge for the general, 
and of tbv quiet, reasoned utterances of the courtroom 
for the claA and clamor of the bloody field of battle. 

All these changca we have leamed to make as be¬ 
tween man and man, city and city, county and comity, 
atate and state Today, the world la aaUng Itadf 
whether It has the courage and the aelf-denlal to 
cany the emancipation from war oat step farther hy 
setting up an Intoniatlunal ounrt'aDd pledglnf Itaelf to 
abide loyally by its decUlona. 

Trumendom 

K live In a beetle, age. The fever shows 
Itself in diverse dlrectUms, and nowhere more 
than in the written nnd spoken word. Our 
forefathers Wfve better balanced, and It can be put 
down to the credit of the mnch-deaplswl Vb-tivrlan Age 
that ItH wiiters were at least moderate lu their speech, 
and had a \k'tortati habit of using words for thclT 
legttlmatp purpose of conveying exactly the thought 
that was in the speaker’s ttlnd 

hot so today, for we ace all more or leas rlctlms 
4tf the germ of what we might call * snperlativltls *' 
Take literature, for Instance. We find that moat of 
the niedlucre arltera, and not a few of thtwe who bava 
(laims to dlstinetlcm, seem to bavs abandouHl the posl 
tlve degree, look askance upon the comparative, and 
are only at their beat—or worst—when they revel In 
HuiwrlntWcs Things that used to be big are now 
tremendous.'* Ililngs that a mid Vli torlan would have 
pronounced to lie good are today ^suiierh'' A woman 
uith some prt'tenHC to good looks who then would be 
called lieautlfiil has now become a ’’dream*', and bo on 
and so forth It may be answered that this Is none 
<if the linsluoHH nf a technical Journal, nor would it 
bo If the iiestlfenius little germ had not entored the 
sabred fields of science—an invaslim which is peril¬ 
ous for scientific accuracy and positively exasperating 
to the scientific mind 

Having thus delivered hlmfielf lu the general, the 
editor now wishes to speak In the particnlir by db 
recUtig the attention of RngifTini Amkbicam readers to 
the tsadtlve erase, which, seems to have overtaken not 
a few technical writers, for using that mach-abuseil 
u (»r«l * tremendous' In all sorts of cvinnectlnns In which 
It should never be fomid, and where It would be quite 
easy to sulmtltute aorao old-fasliluucd Victorian adjec¬ 
tive which would exactly expruHs the truth. Whence 
c^imeM this hahlt of exoggeratlcm 7 If unr beloved Mark 
Twain were alive today he might say that since “all 
ini’n lire IJiirM,*' a listener, In the endeavor to get at 
tlie truth of a atatHuent, puts a illsconnt of RO per c*eut 
on what be hears, aud a speaker, If be wants to get hls 
miaulng into another mans mind, must overstate bis 
case alKHit 100 per cent Be the explanation what It 
may, thc^ la a deplorable teudemy to adjectival ex 
aggcTutlon, of which the mlmuie of the word tremon- 
ilous Is Just now the most glaring example 

Now the dictionary defiuea treraendona as follows 
'such as may or does excite trembling, fear or awe, 
overpowering In character or quality, awful, dreadful 
as n Iremc-ndonM explosion, trcmendoui# Invt-ctlve ' By 
eay of llIuHtratlon, the dictionary quotes Macaulay as 
follows “I'he battle of Bavenna, one of those tre 
nicudouB days Into which human folly and wickedness 
comprem tbo whole devastation of a famine or a 
plague " 

Now, the denlre cm the part of the acrlbe to put 
“snap" or “ginger** or “pep," if you will, Into hfa 
writing rveu If the subject bo a sertoua sclentlflc or 
technical one, la perfectly proper, but he ahould never 
try fur this result by meretricUms or mlaleadlng means. 
For instance. If a audden fieabenlng of tha faraeae 
mlacs the speed of the Cup defender, “Bewflute," from 
ten to, say, twelve knots. It 18 perfectly proper to apeak 
of her showing a fine burst of ^la^, but it Is ri¬ 
diculous to say that she snowed a tremecdooa burst 
of speed If a yadbt designed to make twelve knots 
on a reach In a fairly smooth sea snocaeds in doing 
that, there la nothing treneadong about the eixplolt 
The Kan Frandaco earthqualw was tremaidoas, tva- 
mendoUB was that blast of hot gases which swept oot 
from the ruptured peak of Mount Pelse, and in a 
moment wiped 80,000 men, woaHm and ebUdrso off the 
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ten minion lives and 300 UXUotag of waaMhi wag 
mendoua. I n dssd, the only tbing trtmsndoas abont 
this w i d e sp r ead misuse of a great adjeotlta ts tbe 
tramsiidoas scale iqion wUcIi tlie folly la being perpe¬ 
trated. For the Ttos la qwraadtBg, |uul we have hM 
■mased to find bow greatly the abuse of this word Is 
marring the work of some of our best oontamporary 
writers. 

By all the rights of the thing, when a man sUs 
down to breakfast and announese that ho haa a trr 
mendoua appetite, there aboukl be a suddAi tflgbt from 
the table; for to do justice to tha term he should not 
only eat his owu breakfast, but make ehoit work of 
father, mothor aud the wlude family group. ThSt 
would be a tremeiHkras appetttel 

And, gentle reader, do not come back at the editor 
and say that be la pnabing the thing too far, that tbo 
adjective lu such cases la used lu a hyperbolic and 
exaggerated sense, os everybody well undentaads. 
We admit that in tbls last exam^ the point la fairly 
Well made But so Is our point, that wbmi a langnags 
HO rich In its vocabulary as the Wngllah, provides an 
ample supply of words that will exactly and truth¬ 
fully convey the intcnuled meaning, It is a vicious prac^ 
tiae to reach out for w«>rds which express much mote 
than the speaker really intends. If an Inventioa Is 
destined to take a uaefnl place In the arts, do not 
speak of It as having tremeodoua importanoe In those 
arts. If you wUh to point oot that a certain stmeture 
la not quite as strong as might be deatraUs, do not 
say that the designer took a tremendoaa rliA la build¬ 
ing the way be did Furtbermore, It is a comidete 
mlause of tlie word to say that so and so, or such anti 
such a device has a tremendous opportunity for usefnl- 
ncas. There Is nothing to “excite trembling; fear or 
awe'* In the contemplation of wldely-extendad usefnl- 
nesa. Quite the contrary. 

Hie State’s Datjr te Its Baige Canal 

UK State of New York baa built a very flat 
barge canal betweeu the Great Lakes aod the 
Atlantic Sea In this great sfft^ it has ex¬ 
pended over 100 mlUkms of dollars of the State funds, 
and there, unfortunately, It seems content to 1st the 
matter re«t Oonso^piently, the barge canal la doing 
only a amall fraction of the carrying trade of which It 
is capable Not only Is the canal able to carry a verj 
largo percentage of the total freight which moves from 
the Great Lakes to the coast, but it can carry this 
freight at materially lower cost. Froof of this Is found 
in the fact that the General Blectric Q^n^ny at 
SriMUiectady haa built Ita own barges and by means of 
these it la shipping freight at a coat 30 per cent less 
than it (tin ship It by rail 

It muHt seem strange to thinking people that In these 
days when every one Is CDdcovorlng to oat down coats 
of production aud of delivery to the consumer, a water 
way like this, caiwhle of carrying freight cheaper than 
Ibe mllways, should ba doing so little work. The rea- 
Hoii Is to be found In the fhet that during the period 
of many yearn coveted by the constmotloa of the canal, 
there was bnt one way for the manufacturer and the 
former to ship their gooda, and that was by raU. Oon 
sequenUy, the iieople have got Into the habit of think¬ 
ing and figuring In terms of the cost of rail transper* 
tatlon They have yet to be taught to think In terms 
of canal transportattoiL In other words, there la need 
for a good ifid-fashJoned campaign of advertlaeSMUt, 
lu wbhJi the Shlndng public must have put before 
them the capacity of the canal and the fact that It 
can carry freight from the Lakea to tha New York ter- 
mlnalu not ooly cheaper than railroads, hut on ah 
average, In equal tbne These facts diould be m a d e 
known through tha press and in that varied and very 
efliectlTe form of pamphletehrliig which hM baeu de¬ 
veloped Into an art hy the modem advarttabig exp ert 

And this work of advortisinf the eaaal Should ba 
doM by tha Stats itsrif; foe tbla it a State work, btiUt 
for the dovetomneut of the Stata, i^kk Jacks today 
only the thocoagh^oing backtog of tha Bute In the 
way we have Indicated to maka tha enteritfias tha tA& 
oesa which It dsa srvc s to ba and, wa firmly bsUavo, win 
prove to be, If tha State wl}l lend its inflosiies to a 
legitimats, waO-tilipoiditqNil and sirriitont adgoattva 
propaganda. 
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miu i rteU lB Plairts ftr Japaa^It b ondantood, 
•tiitM M iMt Of ntmtee wd Commeroe, that a plan 
for tba eomtraottob of nine li/dmloctrlc pUnU to aae 
tfaa watm of tha iUio and tba Qilffosa RlTers u bdnic 
eonaktarad bg^ the Hjrbeo PreCectural AMembly it la 
Itfo poead to begin oonatmetio& In lOSl and to com 
pleto three pAenta mry two ream until ISOO 

New Type ef Rifh B eaie t an c fc I n a neent iaaoe of 
XeWHJkrift fdir Techalache there la a deacrip- 

tlon of a new tjpe of high reatiitance The reatatance 
cunalata of nothin lajer of grapibite wound round a 
glam ^draL A oonTenlent way of monntliiff It la to 
attach it to the atem of an ordinary electric bulb 
which ia filled with hydrogen to facilitate tbo conduc¬ 
tion of heat Sampltt reaUrtancea, TaryUig from about 
8 X 1^ S X obma. hare been teated and found 
to be rery oonatant They are rapable of taking up to 
1 watt per aqnare centimeter of graphite aurface for 
conthmoua loads. 

Aatmatte Cenverter Statlonar-nA recent artlde de- 
acrlbea In detail the Brown Borerl ayitem of automatic 

* aingle-annatnre oonrerter atationa. Such automatic 
Htatlaoi seem destined to ploy an important tole in 
future oonToaioii and distribution woric, w by Install¬ 
ing aeparate conrerter Btattona close to the main feetl 
pointe, great MTing can be effected in conductors, 
vidtage regnlatorB, etc, and with automatic etatloiw no 

• peyiilu^t staff Is needed. Starting, stopping, restart¬ 
ing aftCT interraptloas, alarms and permanent discon¬ 
nection In case of uncleared faults, ore alt carried out 
by means of a combination of time switches, relays, 
contacts and distance controU. 

Bgperi m uta on Seridnal Outfge. — Investigations 
of reeidiial electrical bl refrlngonce having led to the 
observation of a residual charge In condensers in a 
spark drcult, an experiment whs undertaken to show 
tbe residual charge of dielectrics, particularly glass. 
The experiment, continues ffsosc Oencralr ds riSlerirl 
d/e, was carried out with a Leyden Jar charged by a 
small Rnhmkorff ooU across a point-disk gap A 
water rtieoatat and a Oelssler tube were shunted across 
tbe condenser The coil drcult was monentarily 
clossd, a q>ark obtained across the tube After ttie 
drcult was opened, a series of residual sparks could 
In* observed In the dark, occuning at lucreadni luter- 
vals of time The number and ^Midng of the aparks 
ileiNuid on tbe reststance 

The Storage Battery at Its Be st > I t is remaikablo 
that storage batteries can be used and abused on auti>- 
moMles in the way they are In orery-day practice 
Yearn ago It would have meant a very short life for anv 
storage battery submitted to the gruelling service of 
automobile starting and lighting. Kvery time tbe en¬ 
gine Is started on the average automobile, anywhere 
from 80 to 80 amperes Is drawn from the storage Iwt 
tery—a very heavy drain, to be sure Often, too, auto 
mobile storago batteries are discharged conslderablj 
below the mfe point, yet these batteries soinebow bold 
out Also, they are often overcharged for long iwHoOs 
wltbont immediate barm The wo^r of It nil is that 
tbe average storage battery gives such long service 
under the circumstances. 

laeetrical AnalyaU of Aluminum Ore«-^ import- 
tant discovery, a new method of extracting aluminum 
from a certain mineral, which affects the future ile> 
velopment of Japaneee industry and the formulatkm 
of an estabUabed air policy of the Japanese Govern 
ment, la the result of tbe InvestlgatlonB which have 
boen carried out by the experiment station on the 
production of aluminum and Its compounds. A great 
refinery plant driven bf riectric power Is to be estab¬ 
lished at Toyogy A project is under contemplatlcm 
to estabUah a semi govemmental company for tbo man- 
nfactnre of aluminum by the new method, which con¬ 
sists In the electrtcal analysla of ore by Korean alum 
and other materials and enables tbe prodnetloo of 
more than fip per cent of aluminum. 

Ptatadi lump far Switch Clrcnlta^If two matallie 
riectmdes ara Introdaoed Into a klcsa bulb containing 
a rarefiad atmospbers of aeon or helium and a dlroc^ 
current Yoltage of at least 160 volts U impressed upon 
tbe two slectoodos; the negative pole will hnit a dia- 
tlncOy vlslbto which at about 220 volts twcomea 
so bright that soeh a lamp may be used advantageously 
for rigatl pnrpoMU on switebsa and similar apparatus. 
On altematlag cunont both electrodca abow the light 
cmiasloft. A treat variety of such tompa were reoeotly 
lotroduoid hy Che JuUw Ptutsch Oompuny ot Beriin. 
Parallel with a such lampa detect and ahow a 
burn-out Tbuy wlU s«rve at a posltlou Indicator for 
switches 6r aa a distant Intteator of the eoodltlou of 
• ttmCor Tfwea lamps have many dlfliimt appllca* 
^h»is otbar Chwi thoes already meutloDed. 


Sdmtce 

Le the *Toor** Indlan«—Owing to Urn tale of valu¬ 
able oil lands in Oklahoma approximately 2JW0 mem¬ 
bers of the Osage tribe will receive sn annual income 
of 116,000, and the Oaage Indians become tbe richest 
people In tbe world per capita 

Best Wire far Pletnres.r—They have recently been 

pxt»erlmentlug In England im tbe best sapport for pic¬ 
tures and It was found that plain copper wire In one 
strand Is far sopcrlor to twisted brass wire, and copper 
wire is. of course, not liable to rust 

A Bird Sanctuary for Gulls. — Natural history has 
many students In Oanadu propter and the provlm-es. 
The town of Yarmouth, Nova Sootla, has recently pur 
cbHSod an island in its local Lake Georgo as a bird 
sanctuary for great black hacked gulls 

German Emergency Cook Bo^c^-One Magda TroU 
has written g ccsik l>ook giving ft*clpes for substitutes 
for food or food subatltutes us^ during the emergency 
that followed the outbreak of the la& war It Is 
called **Koc bbneh mlt t)f)0 Kocbvorscbrlfton bus Knap 
l>eii Tagen** 

The Partflcatlon of OUve OIL—The disagreeable bit¬ 
ter taste acquired by olWe oil Im due, probably, to the 
decofiuposltlon of albumoid substances By beating tbe 
oil to 100 degress Gent, those latter substances will he 
coagulated and may then be readily removed In or 
der to remove tbo free oriel fats it safllccs to agitate 
or shake up tho oil with lime water 

Popnlarising Mathcmatlca*—At tho snininor sossion 
at Columbia University an attempt will bo made to 
show teachers bow to make the study of matbcinatlcnc 
attractive If tbe same effort had been made years 
ago to popularise mathematics as was expended on 
chemistry wo would have more people with a mental 
barioground capable of underslandlng Rlnsteln, which 
is by tho bye to be Included In Columbia fur the first 
time In a college cniricnhim 

Graak Art for Poor Chlldren^To impreaa tho value 
of the cIhsrIcs on young and poor children the Unlver 
slty Settlement House at Beac^on, N Y has erected a 
mansion whose isirticos arc representations of the 
Parthenon and tbe Erechthium at Athens One facade 
la built on the Ionic order and the other the Doric 
order Ho now the beauty starved boys and glria from 
New York's great East Hide can play and live under 
the shadow of the great eiomples of Greek architecture 
—even If they are executed in pine 

Throe Klllod by Badiam'a Effect -—The death of 

three iiersous connected with tlio Hadlum Institute, 
which at first was declared to be directly caused by 
their proximity to the radium, has been found to be 
only indirectly the result of their work An investl 
gsGon recently completed showed that while the throe 
victims died from ordinary disease it was their powei 
cif resistance that bad been undermined by their work 
^ with radium Every member of the Radium Institute 
^as affected by the prcsetn*c of the radium Each of 
the three who died was suffering from anaemia when 
al tacked by other diseases and therefore they were in 
no conditlou to resist tbe illness 

The Oldost Auto Still Rmmbig.—Paris Is used to 
nnusual sights, and a few days ago the populai'e 
treated to the sight of tho venerable groat grandfather 
of tbe automobile The o\iner, the Abbd Gnvols. vriio 
was perhaim tbe first professloual mau to recognise 
the value of the automobile for getting around tbe 
c*ountry for pastoral or tithor dntleti, manntp*d the 
creaking old contraption, lie was greeted with salutes 
of horns throughout his progress through tbe city 
Tho long visioned Abbd Is looking to sell the historical 
machine and the proceeds will help the poorer clergy 
of his district The “car” has not been overhauled in 
thirty years and barring a touch of asthma is stUI 
runable 

Sweat PotatMs tor the Candy Mannfactarer,—By a 
roundabout process the sweet potato Is to be turned 
into an important raw material for the candy maker 
The succulent sonthsm tuber Is, of course, first turned 
into syrup and tbe candy follows in due cdursc, for, 
omitnury to tbe naoal b^ef, not ail candy is made 
from augar, syrups tonnlng on appreciable part of tho 
nppUea. Ttw Increaaed use of the awoet potato wtU 
be a boon to tbe not too prosperous Southern farmer 
as It will enable bhn to diversify and rotate his crops, 
and If tba cotton or tobacro crop Is had will tend to 
eqnaliae tbe losaes, for aweet potatoes are easily grown 
The molssaea factor^ will take tbe “sweets'* and turn 
them into syrup, gtrlng the farmer a much blgber 
profit from bta crop. The factoriea will be located In 
asettons where Ibe sweet potato Is most easily grown, 
and tbia wm give tbe farmers of those sectioDS a new 
lint of iMofltable agricultural endeavor. 


A fit r owa ny 

An EgcepUonally High Solar Prominence, observed 

October 8, 1620, was dcsciibed at the last meeting of 
tbe American Astnmomicul Hoelety by Mr Oliver J 
l.<ce, who proeeuted tbe results obtained from u study 
of 57 photographs token of this eruption The crest 
attalniMl the remarkable altitude of '181^000 ktlnmetem 
Tbe highest velocity uliservcd was 155 kilometers per 
second Tho photographs reveal many pccnliorlUes of 
miitiou The head of tbe pmmlnenre seporated Into 
ports, which continued the upward course undiecked, 
while other parts reversed their motion and fell back 
uimn the sun 

Observation of the Gegenscbcin in London^In tbe 
memoirs of the British Astronomical Association It la 
recorded that Dr W II Hteaveuson mh the gegen 
srhein from his garden in Norwood on tbe night of 
Veil 5, 1910. lie doHcrlbrs It as not quite half as 
bright as tbe Milky Way In Monooenm. It was oval, 
about 8 by 15 degrees, with long uxla imrallel to the 
ecliptic So far as known, this is th« first time the 
faint object In question has ever been seen from a 
f.ondon suburb, and the obsorvatlon was possible only 
owing to the lights of Lomlon being extinguished for 
military reasons. 

Extension of the North America Nebula.—A photo¬ 
graph of the region Inclndlng tho well known North 
America nebula, taken by 1* Henroteau at the Dominion 
i >hi«ervatory, shows a very largo extension of this 
nebula, covering an urt>a of 106 square degrees, as 
ct>mpared with 1 0 wiuarc degrees, the area of the North 
America nebula proper 1'he photograph was taken 
Oct 10, 1020, with an exposure of 8 hours The great 
tratisparenoy of the sky at the time of exposure and 
perhaps a greater sensitiveness of the plate for light 
(ff favorable regions of the spectrum, are responsible for 
the detection of tho larger nrimla. 

A Defect in AstraaonUcal PbotograpluM—In measur¬ 
ing the dlsUnce hctwe«*n neighboring star Images and 
Mpcctral lines on tbe photographic plato some account 
must lie taken of tho tendency of the photographic 
process to make these Images approach or recede from 
oa<h other, In consequence of turbidity, gelatin dis¬ 
turbance, devdoper action, etc Mr Frank E Koss has 
rm^tiy reviewed the literature ot this subject and 
rcportiNl ibe results of his own experiments on the be¬ 
havior of artificial double stars, close bright lines and 
dose abson>tion llnoN. Ho finds that Important differ 
ences develop deiicndlng npon whether tho exposures 
are normal or overexposed The contradictory results 
obtained by varluns lnv(*stlRotors are thus explained 
With overexposure, strong rcpulrious of neighboring 
Images are found, excefit In the case of aluiorptlon 
lines, In whbh a strong attradlnn Is found In tbe 
case of normal extswures, an attraction between tbe 
images Is usually found, amounting to two or throe 
microua In order to n>duce this effect, the exposnre 
sbeyuld lie rnlnml to a mlnimiun In tbe case of overox- 
posnres, ctinsiderublp variation In tho rcpulalvo action 
was firtind by varying the diwelopcr A further study 
of developers Is desirable In this connection 

Recent Observations of Well-Known Novm.-—Most 
of the new stars that have appeared in iwst years are 
still visible with large Uloscoftcs. and tlie study of thcMM 
stars In Uietr falnlor Htug(*s hns beim for some years 
a jmrt of the program of the 4lhln(h liowell refleebar 
Mr G 0 lAmpland has recently puhllsbed a summary 
of those observations, carrying the history of the novn 
down to the latter part of tbo year 1620 The mogni 
tudes given In tbo following extract are pbotiqcraphlc. 
A ora (Q) Cygni, 1876 Only small variations of light 
noted on tbe photographs, present magnitude about 16. 
Aems (T) Auriga, 1891 Light nearly constant In 
recrat years, magnitude now about 147 Nora Pergei, 
1901 This nova has undergone marked fluctuations 
of brightness between Feb, 1017, and Dec, 1020, the 
observed range being about two magnitudes (18-16, ap¬ 
proximately) The wisp of nebulosity near the nova 
discovered by Barnard in 1610 has been pbottigrapbed 
frequently at liOwell Observatory The nelmloslty Is 
moving away from tbe star at tbe rate of a quarter 
of a second of arc a year, or a little more, its form 
lias changed slightly, and there la an aitpreclablc In 
crease In its width Nova aeminorum I, 19QS This 
star Is gradually and alowly falling off In light and Is 
now fainter than magnitude 10. Nova Larortat 1910 
Quite constant In recent yeara, magnitude now about 
14JS Nova OmUaorum f, 191i Small fluctuations 
have been noted, but tbe light is gradually becoming 
fainter, present magnitude about 13 6 A oca Mono- 
cerDtU, 1918 In March. 1618, It was near magnitude 
10, In November, 1600, It was a Uttle faiqter than mag¬ 
nitude 16. 
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Putting Green Sand to Work 

How the Hitherto Untouched Glanoonite OeposiO Will Inmue Our Future Potash Requirenifflits 

By R. Norm Slirere 


F rom ttM nptgbborhood of AtUntti Hifblaiul* Npw 
T eiwr na far «to«n <iur pout (oaat aa \liblnla In 
aerpral plaoea crttmiliiK tbe ahore Uno arc found voat 
depoolta of a tUrk material iallcd crmi mnd Ihm 
Hn* mllllooB and mllll na of toua of tbla aubatanoe In 
tbe Btate of Ntw Jeratv alone and while tbe farmcra 
did once upon a time uae It aa a fcrtlllior they aban 
dotted It flft> yiara iipu In tmtb until quite recentlj 
t baa not been rtgarded aa of any more If even aa 
much ralue aa tbe ordiuarv aand of thi seaahore The 
only marketable Uf«e fur ll «aa to put it In amall Ttola 
awl Hell It to the cuatowera of tbe curio ahopa at tbe 
Jemej aeaalde reaortH and awb Mica wen not naner 
ona enough to ezhauat tb« depoaltH in aeveral mlUlon 
retra So It won a drug on the market 
Hut wltbln ren nt >tara thia tuHoua dark green mys 
teiioua aand baa aaaumed a real importance am it boa 
been found that It tan be made of great value to farm 
era If tbli had bien known before the uar tbe dllB 
calty tapiritnced Iv onr fannora In prudiKlng thHr 
rropa when the ftcrmon potaah aupply woa abut off, 
would oevtr ba\e been encountered for It baa been de¬ 
termined that ibla green aand contalna en)ugfa potaah 
to Hupplj I very netd of tbe American farmera for tbe 
neat tbouaand yeora 

Here la a touch of romance* While our agiicultnr 
lata principal cry baa been for mi re potaah ao that 
tbe globe can be made richer tur cropa bi more 
abundant and the coat of living lower and while Ger 
many to meet tbia dc mand baa been aelllng thouaanda 
and thouHanda of tuna of thla aabatamc to tbIa ooun 
try at our V(r\ door h1] the potaah we could poaalbly 
uae and muth more baa been lying idle 
Tbe vtory (f ihla gnan aand aounda like on Arabian 
NIghtaa tale Agea and ages ago thi depcMita were 
built up Hlouh undtrneath tbe uatera of the aea, tbe 
procoaa eontiniilog for mllllona of yeara Gradually os 
tbe ocean reteded thi r emerged from be 
ncQth tbe watera and botami dry land 
and there again tbev lav aUnnUring for 
agia nudlatorbid and almcwt unknoan 
until they auddinly emerge av a veritable 
gold mine for economic prodw tlvlty and a 
real boon to the American farmer 
While oa prevloualy atated tbe great 
belt of green aand extenda from the nelgb 
liorbood of Atlantic JllghUndH \ew Jer 
aev far down Into Mrgtnla and ia eoally 
n ached from th# aurfate it la In New 
leraty that moat of It la found Unter 
prlalng men reallriiig the poanlbllltlefl of 
green aand are biiiUdlng a large factory 
at New Brunauick X T 
Btaldea tbe pnreat potaah^ne of the 
three oonatltninta of firtiUaera—tbe ex 
perlmenta bavi revealetl that tbo green 
Mnd can alao be made Into tbe flneot 
brick and the plant where the green 
aand wlU be handled actually boa bean 
built of thla brick 
Aa tbe moat prouUdng oonice of potaah A itMH i 
In the eaatem oectlou of the United 
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Statee the green sand depoMta came In tbe nkk ef ttise 
to flU tbe crying need for tbe derelopmeat of oar own 
fertUloer indnatry The war bad eompleUly evt off 
AmerUma chief sonree of nqpply Geraany and wb 
were in aerlona danger ogrtcnltiirally OMSklBg; nnDl 
the happy thoaght of three men, who invented apboeiM 
for ntlUaing tl» green eand wbldi makae tbie ocnib- 
tiy*i potential potaah oapply etaggerlng In proportion, 
tte United Btaue uaee 200^000 tona d potaah a year, 
and Dm United Statea Geological Harvey has eeUttOled 
that a oanare mile of green aand (me fbot Dil^ win 
yield T%A)0 tone of potaah A twenty loot bed that 
covm a oqnare mUe fboold jMd 3|0O(M)dO tone off 
potoDi, or ODoagh to loot tbe entire oonn^ lor ahoot 
ilz yeatiL 

Daring the period when the green eond woa lomed 
a great nnmber ot prehlatorlc onlmola tnhsblted the 
eorDh and eeo, and tbe rmnalna of tbeee oecar 

In the material which la now being made Into potfUdL 
Indeed one antbortty Mya that tbe aand la nothing 
more Dion occretlona or dnKMtta that were bnUt op 
during the decoy of oountteoa bllUone vpon buttons of 
mterooooplc oalnala, which as they diod, fixed the 
potoMi tor a future age to uae SkcleCona of naaeroon 
repDta togethw with toeoU oheUe and the remalng of 
the mloroioople anlmalg give the acor ol Mr of today a 
ptctois of the teeming Uto of those past agea 
Alter the destti of tbe minute (xiganlMne, DMlr Obdli 
were slowly AIM with the One pMaA bearing mnd In 
which th^ were depodted The potoDi from Dm mod 
and the sea water ooeomolated In tbe OheQa whlM 
Hnolly dlDntegrated and beeame deomnpoood ontU the 
pbenoineoott of green siSd appeared, which MnatnoHy 
was raised op from Dm sen bottom to dry lasS, forttlag 
what la mtoeralogtcally ooUed greed mnd, or gUh- 
eonlte 

The dtaoovery of the oodunercUl votne of Dm green 
ooBd come obont In thla way Darlni the 
war eeorch won mode ev eay w h ene tm 
potgOh bfnrtng mlnefahi and T Cl JlCddh 
owm on expertaead dmillMr ttUMMU 
hnofflag of Dm old bttt inngdhandattdd 
pMuk teMIUliis tb, gm SMiit 

dwUM to Mt «b«t tb» Am,# 

W «mM «» towmktoMnllijt Os vtoM 
of potooh gtond ns tof on mnax Osna 
ftompta of gfniB sohd were add 

««• tobiMtad tolSi)iMi|S«MSto tv 
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W gli ip r 

w/nm m inp«v 

0 . a. 8* •‘iftwrtwd,** 

ittmt «Bt «r Braptan 
aoaii^Nflr is lf«n» 
htft rad Dolate ti«r 
•Upper Iwv toward tbe 
aea tor Mr ottdal for* 
msmt trials tha aa* 
tioa wm halt d MW 
prlda of tba Vuwj aod 
tbe Karp ItaelC vlU do- 
kMwMfO d Mto Qwen 
ot lilt $M«. 

Tbt ^HiugiiAd** la 1» 
tmy MMeot to* 

cootototod dcUortiMft^ Mval 

av^ito^ CmTtPf filtot ie4i>di fima, 
tht Idvfeto otoT toovutod In a tiattMhfp, 
.•be wiU Do tbd Btodt powtrfta liditlnf 
to tM world. Tbete duunmotb 
gniui, located !a four tnmta of two foiui 
each, tort a then walfhinf 2,100 pounda 
for an eatronit dlttance of more than 
20 nUca Hie funa art orar 00 toot In 
lencto and tor ea<A full cfaarae approat 
* matm ,480 pounda of powder are re- 
nnlred 

TM teeoodanr batterr, oonalatliif of 
fcmrteen O'ilidk funa, ta eartliBd for ute 
afalMt torpedo botta, aulunarlnea and 
other amaller craft The ahlp baa alao 
fonr S-Incb anti-aircraft imia, a 8 inch 
laudbif fun, lix M caliber martiltie gunc 
and two nndarwater ai*lndi torpedo tnbea 
for flitnc tbe larfeet and lonfoat ranae 
torpedooa. 

Tbe “Ifairland** p oaae a ea i all the lateat 
prorlahma for protectlMi agalnat torpedo 
attacfea It la dataMd hj naral arebltecta 
tbit It would require eereral hlta by tor- 
iipdofi to link die ablp by an under-wattr 
attack The crew and tftal parta wUl he 
iirotectcd by aramr plate eo tbkk that 
only the lantat caliber tbella. fired at 
moderate mat could get tbrough. 

DlqnUdag 82,000 tona, thto flue war- 
ship, eleetrically drieen, wfU bare a apeed 
of 21 knota and a cmUtnf radloa of 10,- 
000 mllea She wUl tram oU, her fuel ca¬ 
pacity betoi approatmately l,4Oto0OO gdl- 
lont. 

Tbt **MarylaBd** It 024 ftet long and 
baa a beam of 9TH feet Tbtrt will be 
07 oAcer* la tbe dilp*e oomplemeat and 
more than 1,400 men In ber regular crew 

Thla moet aMdera of wareraft recently 
completed bee bullden^ tvtala wltb a per¬ 
fect record Por 08 contiBiiona bourn at 
tea off the Virginia Capea, dit waa put 
through all aorta of teata, bringing into 
(CoutfMMMl o» page 55) 
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Tht *0daryland’*-*4lM flrtC Unlttd Stotea battiaaMp to bmubi a lO-tncfa gun 



Ctutml Itetn and Inatnutent btard compriahig tht mtpultkm control 
tqulpment of the **MaryUBr* 


SoMoUitiiNOTrfaiSal- 
yagfaif EgatpoMaC 
By Barry A. Mount 

T he alffloet aocoest- 
ful rairing of tbo 
wreck of the yacht 
*'litla," off Rt Augna- 
tlne, Florida, by a New 
York Mlvage concern, 
iiHlng IngenlouB bat 
hitherto nutried eqalp- 
meat, UealKuod to re¬ 
duce greatly the time 
and expeoae of aal- 
Tnge operatlona, aug- 
geU 0 pnwUble rertdu 
tlon lu tbo mctbuda of 
thla bnnKb of marine 
engtneeriog The ' UU ’ 
^ttN recf*ntly freed fnmi tbe atUky bottom 
of the Atlantic and ralaed five feet, but 
gtnnu and (hafltig damaged the pontoona. 
Ah MN>n KH now ofintpment U ubtalucd the 
work 1m to l)c roHUUed 
The equipmont waa dealgned by A B 
Haltuger, an clootrLoal engineer It cim 
alatM oMuntlallj of a immiter of electrical 
bumming tnachlnes or **mulea for carry- 
iug a (able through mnd or aand under a 
aiinken roamd e<iulpment for controlling 
these ''moles,' and a new type of coUapal- 
ble pontoon for raining tbe veaael 
Aside from the trial given thla new 
equipment, the attempt to raise the “lala” 
la <if Interest iMH'snne she waa <mco be¬ 
fore raised and lost again through orer- 
confldence of the workmen The ‘Tabf* 
was, before the war, tbe aumptuoua pri¬ 
vate twin strew yacht of A O Rpalding, 
and U anld to hare coat |8Q0 000 She wau 
built in 1002 at Newburgh, N T, and 
measures 180 feet In length She waa 
taken over by the Gorcmmeiit In 101S and 
assigned to tbe Coaat and Oeodedic Sur¬ 
rey In l«eliruarT 1020, while on the 
way to South America, she struck a aub- 
merged dredge off St Auguattne and aank 
in 40 feet of water 

The Government nold her as abe lay 
to a salragi concern and tbe veaael waa 
ralaed by ordinary aalrage metfaoda and 
beached while temporary reimlra were 
made Confident that the work had been 
well done, the salragers moved their ef 
fects aboard and two tugs atartod towing 
her to port Rut the temporary repalra 
proved Inadequate and finally, to aave 
themselvfHs the two tngs cut their linen 
and lit ber sink again In about 20 feet 
of water The bottom at thla point Is 
Mudy and the boat annk wltb one side 
bturled deep In the aand Becanae of this 
fact a aecond raising promised to be both 
dllllcult and expensive The wreck waa 
(COfiftaacd cm puge 54) 
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How Much Air for the Tunnel?" 

Solving the Vehicular Tunnel Ventilation Problem with the University of Qlinois* Miniature Test Duct 

By George EL Dacy 



W n H tbe InniitluD nf 
tlie HmlMm Klver tl 
tikuliir tunnel a 

tpijtllfltlon priitjJpin anwt* 
the lllcH nf whlc'h novtr Imv 
fortf <*finfnnnt4*fl tbi cuRlneer 
iuff prvtfeMMbiit A pn*\l<iixii 
artldw published In tbo May 
8, 1020 isMue 4>f thA RriKR 
Tirir Amreuan fllHouKSud 111 
ilotall the plan <»f the two 
finipniuMl siihti rrunoan tuboH 
Iwi^ity nine feet In dtaunv 
ter and 8^) feet Ion* be¬ 
tween tlH* portals whl( b aro 
defllftned to earry two llneti 
of traflSc In eatb illrevthm 
estimated at 1,000 vehlelea 
an bmir OouKtructlon work 
tins beipm It Is estimated that the tunneU will coat 
more tton $28,000,000, while It will take Oto years of 
Intensive work to build tin m 
We know that motor cars seldom—If ever—ilevelop 
complete comhiuttion, this reaulU In the prislm tUni of a 
varying percentage of unaaturated hydrocarbon and 
carbon monoxide tn addition to carbon dioxide In the 
exhaust gases. Gsibon monoxide Is polaouoiis and tbe 
l»rublcm arose of determining bow much tlie exhaust 
gases miiat be diluted In order to render 
tbnm harmless to the motorists wbo would 
use tlie tunnels 

A technical explanation of the etTect of 
carbon monoxide on human ntetaliollsni 
features the fart that this active poison 
has AO affloKy for the heoiogloMo of the 
blood much greater than that of oxygeu 
The blond absorlM carbon monoxide more 
rt*adlly than It does oxygen ami whore 
the blood Is saturated with the poisonous 
gas, Its Mdllty to transport the essenttal 
oxygen to the organs ami tissues of the 
body is seriously rmluoed Kxtenalve ex 
pertments ba\e been oonductetl by tlie 
U 8 Bureau of Mines Experiment Station 
at 1 Ale University to AHcertaln the proper 
dilution hj froHb air ventllntluu whMi 
would render the ulmoxlous corbon mo 
noxlde gnses harmless In thc^ tests 
which wore performed in a spe<^nI gas 
tight chandler sflentlsts spent i»erlods of 
ooe hour In amounts of rarlam monox Uh 
varying from two t** ten parts In lOddO 
Other experiments were eonductetl In a 
large cbamlier nf JJiNiO cubic fetl lapae 
ity so arranged that an automobile engine 
was oxhaiistlng Us by proiluct gases di 
rwtiy Into the gas-tight cbamlier It was 
domoiistruted oonelu»l\ely that under conditions <if a 
dilution of 4 parts or less of carbon monoxide to 
lOjOOO parts of nlr that no Inconvenience or disagreeable 
results attended Even where the dilution was only 6 
parts ia lO.tXM) no bad effects resulted, altbongb where 
the proportion was 8 parts In 10,000 the oliservers re- 
INirtcd that they suffered fmm distinct headaches 
canard by the poisonous vapors MoturUta In cars 
going throngb the tunnel In 10 to lA mlniiteci will ex 
IMTlence no bad offe4*tB what¬ 
ever and will absorb very 
little gas aeenrdtug to th« 
venttlatlou Mdieme which 
has tieen devised 

ft was next found essen¬ 
tial to conduct additional 
experiments regarding the 
most efflelcnt methods of 
ventilating the tunnel so as 
to engender and maintain 
the proper flow of fresh air 
Into the tunnel aa well as to 
linwlde for the efficient dis¬ 
posal of Impure air Xu 
these interesting and novel 
oxperiroents, tbe UnlvstlUtr 
of Illinois onglneerlat ced- 
lege has cooperated wifo' tbe 
Federal Bureau «f Mines tn 
the construction of a nov^ 
miniature tunnel on tbo 


4 

campus of Uie Illinois Insttlktloo, which for Investiga¬ 
tional parp<ises could be Interchangeably as a 

fresh air supidy duct or an leshaust air duct This Is 
tbe most imiiortant single experiment ever conducted 
by an engineering school rciative to tbe determlnatioii 
of the coefficient of air friction, essentially a )ih> steal 
property The duct, which la 400 feet in length, Is made 
of concrete and is an accurate representation of the 
lower and upper ducts which ultimately will he con- 


Htnirted In the Hudson lilver vehicular tunnel, with the 
exception that the trial duct was built to tbe scale of 
one-half dimension and one-fourth the area of the per¬ 
manent tunnel ducts. ' 

Tlie experiments with $he trial timnhl wlU coat 
approximately $Ad,000, and they npresent an entirely 
new and nncxpUirod field dt technical engineering In¬ 
formation has emanated from these unique adentiflo 
r^MNirriies whUh Is worth Jollllons of dollars to cltlM 


which potentially will don- 
struct vehtcnlar twuiMa. 
This exparhoanCal work has 
resulted In the accurate and 
conclnatva detennluatloii of 
the ooefflefent of frictioa of 
the flow of air la coo cr eta 
dncto—4!acta and flgnrM 
concemlng which sciantlfle 
and practical englneero, here¬ 
tofore, have bad no kaorri- 
edge. Tbe teeta have also 
resulted In the completo 
verilkestioD of tbe formulm 
used lo the computation of 
power required for movlas' 
air throat a duct from 
which air U taken off at 
Intervali. Ttwr have been 
reepoDSthle for tbe determination of tbe power and 
frictional looses of ventllatlotB air la the taros sad 
beads of ventilation equipment and tunnel acee as Ories. 
They have permItM of a careful and complete study 
Mng made of the dlffUolcm of exhaust gases in the 
cross section of the tunnel and an Investigation of tem¬ 
perature condltlona In the proposed tunnel as affected 
by the operation of Intornal-combnstlon motors. They 
have facilitated the study of physiological effects 
of temperatures, exhaust gases and amoke 
In the tunnel sections under operating 
condUloni. 

In the test tannri sector, the dlstrltm- 
tlve method of ventilation has been nscxl, 
the fresh air belug supplied at all points 
throughout the tunnel, while the amount 
of air provldod at any parttcular position 
can he controlled furthermore, there la 
no discomfort or danger from high velocity 
nlr currents which are objectionable in 
tunnels where the longltndlnal system of 
ventltatfon Is iiractlcal According to 
the methods pursued In the Illinois experi¬ 
ments the ventilation of tbe tunnel will 
never he affected by moving tralBc nor 
the direction of tbo wind It emphasises 
the rapid removal and efficient dilution 
of tbe exhaust gaoes. 

Acconllng to the engineering experts 
In charge of the new Hudson Hlvor tun¬ 
nel, tlie power required for moving tho 
air through tbe ducts Increarea very 
rapidly with their length, so thst it is 
Important to make them as short as pos¬ 
sible 

To minimise the operating costa, each 
tiiuncl will he equipped with four venti- 
Intlng fOiafts, two located near tbe pier- 
bead line and the others about midway between these 
and the portal Tbe equipment In the shaft soperstme- 
tares will furnish ventilation half-way to carii of the 
adjacent shafts. On tbe basis of the experimental data 
available at tbU writing, the anthoritles in charts of 
the construction of this modem QoUath of underground 
passageways estimate that approximately 6S large 
electrically-driven fans ranging from 100 to 0OD horae- 
power apiece will be required to Insure a fall atr sup¬ 
ply at all times and to allow 
for untoward emergenciea. 
71 m frerit air wUl be fed to 
tbe fans through ogm. 
kmvrea in the sides of the 
baUdtnga while the vitiated 
air wlU be exhausted 
through vertical rtacka. 

The drcnlar tomiel pro- 
Tldea apace above and Mbm 
the roadway for air dneta. 
Pfaetleal testa and aoepori- 
mental data indicate that 
the advlaahle loeattoa of 
doots la with tbt 
treth air duct wdar and the 
aghauat air duet ovar the 
tfoadway. Urn fradh air 
eoffilttg frau Um hlowar fana 
at the abafts 1$ dlMharfad 
tfia nahi dost thtottgh 
(OoaMMidd on pays <11 



The 400-foot Ung teat duct at Champaign, UL, halH an the haria of ene-haif daa and mii' gaartar 
as cMparsd with pwpsssd Badssa RIvar 



One of the four test stations sloag the experimental duet, where Investigator 
utilises dellests recording apparatus to determtns results 
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])riiiif Wood In tht Orient 

T HK nwOuxl enj^OTMl In drrlnc wood 
in GtiiiU ud Japan la diown In ttw 
acoompanjliui Uluatratton. Bamboo atakea 
«co drtren Into tba fround and the 
pUmka laid between them ao aa to pro- 
Tent the wood from warping dnrlng tbe 
drTtng operatioiia. A almUar method la 
em^osred when It la nccMaarr to ahape 
the pUmka or other plecea ot wood. 

Hdpinff the AatMnobUe Out «t 
Snnd wlfli Chicken Wire 

C HICKBN wire laid orvir deep and 
^lifting aaad pmrldea almoat perfect 
traction for the automobile, according to 
a Ban Franctaco motorUt who demon- 
etrated the value of chicken wire for thia 
jrarpoae over a aandy atretch that other- 
Tviae could not have been negotiated. 

A aeven-paaaenger car waa driven Into 
deep aand until It would not move for¬ 
ward another Inch. A roll of chicken 
wire waa unwound and one end placed 
under the rear wbeela. The car wua 
then cai^ backed out of the aand To 
drive forward In aand it la neceaaatr to 
Npread the wire In front of the car eo 
that the rear wbeela will have traction 
tbo'moment they touch the aand The 
wire mhat be at leant two feet wider than 
the dlatanoe between the right and left 
wbeela The longer the roll the farther 
the car can be driven over aand without 
going through the operation of shifting 
the wire frw back to front of the car 
Uembers of the party that witneaaed 
the demonstration expressed the opinion 
that no tourist traveling any distance 
where he was likely to get stuck In soft 
Hand or mud conM afford to be without 
chicken wire In bts equlimient The beet 
alie and method recommended Is a piece 
of wire ahofttt three or four foot wider 
than the car and two or more times the 
wheel base On accmiut of the extreme 
flexibility of ordinary chicken wire, a 
piece this else could be folded onco or 
twice and then rolled up. In this form It 
could be cfmvenlently carried. When 
needed It would save mueh bard work and 
grief and might well repay the owner 
of the ear for the cost of getting It and 
the trouble of finding space and carry¬ 
ing It 

The CrawHng Yard Crane 

A DIBTINCTLT new application to In¬ 
dustry of the wartime tank tractor 
Is the crawling crane as Ulnstmu^tl It la 
the ordinary yard or locomotive crane, 
used 80 extenstvety lo large Industrial 
plants, and made more usefnl by aivlying 
to It the mechanical locomotion used by 
war tanka 

Ibe new device Is put on the market by 
a Chicago company A feature Is thot it 
can turn around In any one spot or in the 
circle of a radlns about equal to Its own 
length. The steering U done from the 
cab by brakes on the dlfforentlal shaft 
which Is said to enable this unusual ra¬ 
dius of action. Its superiority to the 
older cranes operated ou wide and narrow 
gage tra<^ la readily understood The 
crane is made In two stsea, 7-toa with 80* 
foot boom and 12-ton with Sfl-foot boom. 
Hesldea the crawling tread. It can be ar¬ 
ranged to operate on broad-foced toad- 
wheris or on standard or spe cl a l- gi— 
tracks. 



fhfilatlMid Battle 


T HB recent war bae been thorcmgbly 
recorded for poeterity There is no 
doubt ahont U, for boPks, docmnRita, pho- 
togra^ and motiem ploturea ara availa¬ 
ble op praeCSeaUy every detail of the great 
oonfUct 

The latest eootrtbvtlim to the raOwr 
voigmlaona tawdon pleture records of the 
Is an Ingponloiw fflin depictltig 
UTii Battle or Jutland, and recently 
imdneed 1ft BadlendL The sttfring batUe 
wes raanaatrobted wltli laflalte me and 



Drying planks in Oiina and Japan without danger of warping by means of 
upright bomboo slakes 



Udhig a roll of chicken wire to help the antomobUe over sandy stretdies 
and out of an^- and mnd-holet 



w 


BRrtriwBy ipMrtM Mate that abate W tlM Imt af autarial whaa praper 

walfht te attataad 


nccurspy by moans of miniature Imttle- 
slitps. uiid uuiintttod fur the mution picture 
film In tho miiiiuor gouerally followHl In 
pruduclug trlrk ploturea llw ruprodue- 
tJun of a uioiliig bird H-eye view of tho 
Battle of Jiitliiud fur the Aims proved to 
In* an liunieiiKe tiiMk, ne learn from The 
/llffarraft d j toidun S t irs The work was 
carried out aoeunlliig to track (harts 
preimrrd hy Sir (Seurgo AKhton, by a Brit 
iah lllui CNtmtwny, tm a board TneuHurlng 8 
feet winare, as shown in our cover illus¬ 
tration 'llie uKHlel Mhips were made In 
thn*e Hixofl—d inch fur (lom**u|M. 2 Inch 
fur mcflliim Hhota, and 1 Inch long for hmg 
Hliots ' M>a’' and were 

imlnted In nhndes of gray Uunflre and 
oxploNtona w ere pmducetl by blowing 
Hiauke through pipes For each picture 
each model had to be moved only 1/10 of 
an tnrii There are sixteen pictures to 
every foot «if motion i>lt*tur« fllm, hence 
tho putwnge of the Grand Fleet acroea 
the ^o^th Sea retpilred 00 feet of fllm, and 
80,000 luiNirate movements by band of 
tho inudi Iti. That of the German fleet 
refiiiired 00 000 movements. 

EliminatiiiK the Overwel^t 
Evil to ^ve the Profits 

O VEUWKIOHT In the selling Of mer- 
clmndlNe of various elasoes has been 
tho < nuMO of many stores' profits being le- 
dneed In some caaeit, the im^nt Is actn- 
aU> wIihnI out completely Thus while 
merehnntH ha\e been backward about buy¬ 
ing new and MunetlmeN exitenslve equip¬ 
ment, they hn\e been eager enough to 
pun bnMc hi u a demonstration proved to 
them thnt tiiey were paying for the equt]^ 
meat under the old metbodo, but not 
getting it 

A t^eeks test of a pair of antomatle 
sonles proved to a hardware merchant 
thnt he uus liming on an average of |1 44 
in profltN per day aa he used the ordinary 
Ncales Home of his lines, rope for In- 
Nlunee, RhimiKl a Iosh, lielng sold so close¬ 
ly to the cost price In order to demon 
strata, the agent for the automatic scales 
placed the Improved scales beside the oh] 
pair, and as a paikage uns wnlgfaed cm 
the old a comparative weight was obtained 
from the new fM>ale lender thoaa condi¬ 
tions the Hahminen were an careful aa 
posslbh , >et the bma In overweight waa 

proTfsl 

One hardwore merchant figured that 
he was getting bnt 01 iN*r cent of tho 
price of the nails be was selling due to 
loss as they were welgbeil Into bags aa 
purchased He soon devised a safe 
nil thud 'Rax h hundredweight of nails of 
each Blic was given to a salesmuh with 
instructliius to 111L a certain number of 
liastelKMird cartons, the ctirtons Mng of 
\Hrlons capacities, but the total amount 
lug to 1(K> pounds. I'here could Ite »» 
(ucrwelght The plan not only paid for 
the cimt of the oartona hut the weighing 
f lev Ice ns will, and Increased tht* profits. 

Another late weighing syatem that saves 
iMdh time and labor la that iised by the 
(^dorado Springs, Colo, food merchant 
shown In tho accompanying Illustration 
He has saved flour space by keeping hla 
stock bins for te^s, coffees and spices on 
the sdiinil fliN»r fnun which the s|»loes 
and so forth run down Into glass-fronted 
ruses above the wall ledge Hader each 
sirnut outlet for these cases Is a button 
As a customer onleni spli-e from any cer¬ 
tain case the scnlra are pushed under that 
case the proper weight Is indicated on tbe 
HcalcH and the iwper bag is placed on tbe 
npfwr or lower flange according to Its 
slao The scale Is then pushed back 
into the crescent opening allowed for 
it where It touches an electric coimec 
tion. The lever Is pulled to release tha 
stream of sptcra. The scale pan on the 
side carrying the filling bag drops and 
as it reaches tbe center or balancing 
point the electric current Is automatically 
ahnt off and the stream stopped at the 
pro|>er quautlty 
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The Oil That Makes the Wheels Go Hound 

Animal and Vegetable Lubricanta vs. Those of Ifineral Orij^ Todajr and in the Fntvm 

By Harty A. Mount 


ATTENTION hns often been called to the fact that 
a\ onr (lecreaHliitf prodnctlon of petroleum mcuacM 
a vital fuel HUpplf aud It baa further been pointed out 
that we are dependent upon thU aunrce aim for Inbri- 
oantH without which mmlem Industry would bo quite 
as helpIesH as thonich without fnet 

Much foutvrn Iirk Imh u expreaHod over the fuel altua 
tion, prlmliMiUy lierauHe thfwe who own motor cam 
(and they oonipriao a large part of the iiopalatlon) have 
already felt Uie plmh of Henn*lt> Rut, ae a matter 
of fact, the fuel prcridcni Is not without Its brichter 
Hide wblle that of a future mippb of lulirkatlug olla. 
In many of Ita nn]ie< ts Is much more serious. 

It lias been d(*muuMtrated that we need not wait 
while hurled veip^tiible matter goea tbrougb countless 
aasHt of tmuaformatlon lieforo then* Is available the 
fuel we derive fnim iietroleuni Nearly any growlni 
plant, when Hiibjcclod to a simple |iruc<*»w uf fermeno 
tatton and distillation, yields a fuel alcohol, which 
when properly prepared la as good as gawillne, or even 
better, aa a fuel But la not the aamo thing true of 
luhrIcuntsT What of the greet variety of oils and 
gn^aaea which are now obtained directly from plant 
growths and are used as lubricanta, such aa castor oil, 
rape seed oil, etc? And then, there are the animal oils 
and greawsi, muh as lord oil 

Aaldo from the fact that all olla look and feel very 
mnc*fa alike, there Is hardly any similarity between 
vegetaMe and animal olla on the one hand, and min¬ 
eral iilla on the other The> are utterl> disidmllar in 
chemical atructnre and physical pnqiertles Mineral 
oils are hydn>-carbima, wUle animal and veieetable oils 
are gtycerldcs, compo^ of fatty aclda and glyiviina 
In most cases where vegetable or animal oils are uaed 
fur lubrication they are almply added to 
a mineral oil base to give It certain 
pnipertlea desirable for some specific use 
The total volume of vegetable and auimal 
ollM used as lubricants Is very small aa 
compariNl with mineral oils and the per* 
centage Is steadily decreasing We are 
absolutely depeudeiit u|Min mineral oils 
to keep the wheels of Industry turning 
smoothly 

The dininilty with vt*g«>tal»le oils (anl 
mat ells pimsefui the same properties but 
are used very little for lubrlcatlou and 
u(*ed not tie ronsldcred here) Is that they 
all have In varying degrees prupertlea 
which, while very useful In other applU 
cations, nmder (hem urn less for most In 
brtcating purposes. The most troublesome 
property, uo doubt. Is (he tendemy to 
drj out or oxIiHec (Vrtaln elemeiitH of all vegetable 
oils unite with oxygen from the air releasing fatty 
addsjvhlfh are Injurious to steel and leaving a residne 
or **gnm' that must lie cleauoil away The oil which 
lubrUates your typewriter, for Instance, should lie a 
pore Dilucral oil if 'gumming' Is to lie avoided 

Other troublcriome qualities are those of saiKiulflca 
tion and emulNllli otlon, terms ^ery oftcu cuufuscd 
Kapoolltratluii Is a simple (h«*mical readloii whereby 
the oils gro split up aud n^tvimblue with mctalfi, gener¬ 
ally tboae iMbiuglug to the alkali group Theae combi¬ 
nations of the major imrttun of the nil molecule with 
the metal are called soaps The Hoa]is of commeroe 
are generally pnsluced by treatment of a fat or fatty 
oil with caustic kkU or potasli, hut saponification may 
also take place In the presence of caldum, aluminum 
and tend 

TIh^il, all petroleum oils may be liuluml to emulsify 
If mixed with vegetable oil, but pure mineral oils do 
not possess this quality Emulslflcatluu is a purely 
physical action, lielng the mixing of oil with water to 
form an emuUiou. The milky liquid uaed tu machlna 
shops to cool the tools of high speed lathes and slmi 
lar machines Is stub an emulsion Home vegetable oils 
will emulsify by simply mixing With water, while others 
have to be vlohmtly agitated or In some way atmnlaed 
If a pure mineral oil and distilled water be placed In a 
bottle, however, and the mixture agitated and then 
allowed to settle for a few seconds Iwth liquids sepa¬ 
rate with a sharp surface demarkatlon and are dear 
They cannot he made to mix. ' 

The remarkable thing abont emnlBlftcatUm ta that 
while water will anspend a eonalderable quantity of 
soluble oil without an appreciable change of vlacoalty, 
If mgee and more oil la added, a point Is avddealy 


reached where the adntion thickena to tbe oMMAateooy 
of a aoUd. If thla prooeM la revmed, that la, if the 
water Is added to the dt, this degree of solidity Ig 
reached very qntekly If a vegetable oil Is uaed to 
lubricate a piece of machinery where water U Uabla 
to get luto the oil a sdtd emnlsion la formed. Ad¬ 
vantage of this la somctliDea taken In alow speed ma¬ 
chinery Thus It has long Iteen the practise to add a 
small quantity of rape aeed oU to the mineral baae 
nsed In lubricating marine engines. The water from 
condensing steam forms a aolld emulaloa and thia 
caoaea the oil to stick better to the guides, piston rods, 
blocks, etc, of the engines. Bat wherever high gpeed 
turbines have replaced the lumbering redprooatlng 
engine the practise has hpid to be discarded In favor 
of a pure mineral oil 

These same qualttlea wblt^i make vegetable oils unde¬ 
sirable fof Inbrh'ntlon render them Invalnable In bmuj 
I ndustries. The largest uso^ of course, Is in aoaiM and 
paints. Many varieties of dla and greassa, from olive 
oU to fat offalllngs, are used in making soap. 

The requlrementa tor paint are more exaetlag. A 
good paint oil must be quM drying, and for thla par- 
isise linseed oil Is used almost excinaively beeauae it la 
the fastest drying of all oils. Attempts to nae mineral 
oil In place of linseed oil Iti paints have given no en 
oonragement to the experimentera. A paint cooalats 
essentially of a pigment or coloring matter and a ve¬ 
hicle for applying, and a thinner, aa tnrpentlae or a 
snliatitnte made from petrolenm. The aolvent, when it 
driea, must leave behind some solid matter tor bolding 
the pigment and to form a protective coating A min¬ 
eral oil vehicle slioply fsia^ Into wood when applied 
and the first rain iftd iea away the pigment 


W AST pear and the year before, when »s were aU so concerned ootr 
/ ^ (he apparently imminent exhamtion af our petrakum ifc^oiilx, the 
chef concern tmu felt with regard to the fuel of (he future for 
iniemal eombuilmn engmei CompartOroely btile atienbon anu patd to 
(he fact (hat not alone (he outomohife, hut all engmst and machnery of 
every desenpiton, are largely dependent upon petroleum Jermofmei for 
[iihrmbon Now that the price of giuobm u decluwtg lo tieoJito and 
even lo rapidly, we are apt to thmh that all the prohlme connecletf writ 
petroleum proJuclion ore permaxmdty eohed That ihuunoithe case, 
that If u neceumy /or uf to pay mhoiii regard for the future wppfoi of 
luhncanU u Mr Afounf't lexi m (he ttory on (hu page ,—The Eottoil 


OerUin vegetable oUa are regarded as essential to 
other iudnatrles and they are used lu very Urge qnan 
titles. For instance, In the silk Industry, olive oil soap 
la used to saturate the raw fiber before imtUng It 
through the various mill processes. This reudem the 
fibers more pliable aud labHcates them so that they 
slip easily, preventing breakage and generally facUl- 
tatlng all of the proosasea OUier cheaper oils are used 
for the same purpose in the wool Industry 

Castor oil Is an esaentUl material in the manufac¬ 
ture of artUkUl leather mid in the curing of sosse 
gradea of real leather Oerfnln vegetable oUs have ba- 
eume important articles of food, anrii as oUve oil and 
cotton seed oil Othera, aa cocoanot oil, enter In large 
quantities Into the mannfaelttre of other foods. Indeed, 
the minor uses of vegetable oils are myriad and they 
enter Into thousanda of articlee of every-day nae 

Castor oil represents the only apparent contradto 
tion to what has been mid It U regarded by eoeM 
niiglneeri as eisentUl to the Inbrlcation of certain typee 
of high-speed internal comhostlon eogtnee, notably the 
rotary type of avUtion moton home mutomobUe radng 
drivers also tovor the nas «f castor olL There la a 
wide divergence of opinion here, boweveff and on some 
of the avUtion fields of tkfi country during the war 
nstneral oUe Arere uasd exdnslv^ with aatisCicttoii In 
all types of motors, even tboogh eaator oO^ was 
available. 

Castor Oil was first amd in tida way ta the rotaty 
motor tor two important rtMOttL Thla motor dnwa ito 
fha through the crank cam and beeanae of the i 
of mineral ollrfor gaaoHne,. tfedhle waa tgpii., 
ffott the "aoaklag up" ef iha pae Iby the eU and 
nlttg the lubricant It la^atatoet tmpofiiiihle to 
castor oU and gasriine and tor Ode i 


U enperieoced from tide aooroft. Tb* fitoond i 
that; while ceetoroit la MManer at i 
than the heavy oUa naoaUy regotoed tor hpeoekA 
amtort, at very high tempecatated it la ■Bdrilo# had 
thersCore a better lubricant Tba ^ to evlatton wpw 
torn la changed after a few houce of use eo (hat thsrp 
4s not time for the undesirable toatorhs of the vegetahto 
oil to show Attempts to mannfaetafe a motor qll pat 
antxanobUea from eaator oU, or wlto castor ofl as a 
baas, have generally proved nnSaocesafnl because the 
oil la uaed tor a longer ttmo, aUoWing the natuMl le- 
uctlona to set In In eddlHon, mtnsrel oUa Use hatter 
suited to the comparative low spseda gnd toy tofit- 
peraturee of automobile motoni, Aa ppp 
puta It 

"If an antomoblle oonU be kept going at alyty i 
an hour and If the oU were changed at the end df every 
day or two, castor oil would be all right. 9ut under 
ordinary driving condltiona 1 do not britove we WUI 
ever be able to get away from the natnrul mvtuglreWe 
featnres." 

Another reason that many nmtoriate have been tod < 
to believe that castor oil would some day pto^ n 
panacea for their Inbricating troubles, la tha gonsral 
air of mystery that has sanminded the eutdeet Than 
ere in this country only e few firms extracting caster 
oU and the rivalry betwm thm la Intanaa, tQie aecre te 
of their plants are elusely guarded. 

Bat during the war when tlmto waa naed of large 
quantities of ceator oil the OovemmiBt er ected a 
l^nt at GalneavlUa, Fla., and after many dtoamtotet- 
menta and failnrea waa able to refine a castor oil at 
Gommerrial quality The coactnaloos reachad la thla 
experiment have been published by the Ualtod ntataa 
Department of Agriculture. The proceea 
longhly was flret to dean the beans, heat 
them, press ont the oil In a eootlnaona 
procssa and then to treat the amtl with 
beniol to remove the final traces of olL 
Great dlfilcnlty was enoonntered la adapt¬ 
ing machinery to the pnrpoae and In d^ 
veloplng a working toclmlqne. 

The resolta were diuppclnting tram 
tha stendpotnt of quantity but this was 
largely because a crop of castor beana, 
the standpoint of quantity, but this Was 
a failure The castor bean Industry la 
an Important one In India and moat of 
the beans used bare are Imported from 
there The seed for the war crop plantbig 
came from India hut beeanae It waa not 
acclimated the yield waa only a frac¬ 
tion of what was expected. We have 
lapsed Into our pre-war state In the matter of grewhig 
castor beans and aside from a few plante whleh are not 
uncommon as lawn ornaments, nons is grown lu this 
country 

It win thns be seen that c astor oil la no e xoeption 
to the general rule that vegetatee oUa and mtoaral 
olla eeih occupy a definite field of naefnlneas find that 
while they overlap to some extant there la no hops that 
either can take the place of the otirar 

There te no Immcdlafe famine In lubrtcdttag oOa, 
Beeanae of the large production of gaabllne there Isi la 
fact; an ovetprodnetion. I^ta la because the eeaae 
barrel of crude oU which yields tba gaaoltne, also ylrida 
In Che refining proceui a percentage of heavy oQ. Ito 
death U la now the practise to extract more gaaoUnO 
from the crude hr applying to the lubrteatlnp oU a 
"teaefcliig" preceas, leaving ga a final residue only a 
sttaU. quantity of coke. 

It is ant beyond oonoeptlott, bewever, that If gean- 
line la dUplacod aa a motor fuel, aadndeed It moat be; 
there wiU be a derided change la the ecouomlo atotna 
of lubricanta, if not an actual famine, 

An eooaomteal protom foe reeovering oQ from Urn 
vast ebala deporita would sited reltof te many Frimk 
eren afte te exheufitte of petndaum, hot heyend that 
ten to M fiUbetItote la al^t 
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New 


A nMC94Mp tionmitted •oiadt otlier 

i(Uly l^liniliQlMi In WoNSiter rather than foback 
tb aqUNUl ^ ihldwKd Id the rtdicola of Ua fellow- 
iMlhtf feMtOM he eovOd not eat aa^fbUkc with egga 
in hi Fpte Ua father aaltU the foutif Biaa*a 

arttrMdh ftr had aaKnmted to a ditMUie, the aitglit- 
eit tE^ od edi Itt anythtof he ate made him lo 111 
he had to XeaTe the ta^ And toe nltr of the whole 
tiagle IncU^t 4 not otfr toat toa boj couht have 
been onaad of Ua Idioarnaaar but that be waa onljr 
oae rletlto of thouaanda who anffev from the ridicule, 
bom of Idaotanoei that attrlbutea aTerttona such aa 
hla to wUai Ob ^Mttnae^. oc^la the caae of airla—to 
•wrea.- ^ to toe lenfto of aulddeb Ube Barton 
raj, bot onto/ beeoeae amrUd, hjperaeooittve and anti- 
aeolal beeaaae la chlldbood and adeleacuioe thej bave 
been lauihod at tw aajtog that certain tooda or toe 
mere paeeaM of certain ao bat a wea or olijecta made 
toem UL Hanj oChm fo toroudb life aa eeml-lnTaUda 
becanaa toaj and their to^yiictona fall to attribnte tbeir 
frequent attatoa of often with ay u ip tom a like 

potaoali^ to eoeto ooenaon drtide of food whidi baa 

ctdafd toato. 

Stieh aUaeapUbllltj to pola ontn g bj eega aa the 
jouat Harvard atndent exUhlted la now regarded by 
phjatdana aa In toa aame daaa with polaontng by plant 
poUena, toe aaoet famlUar manlfeatatloiia ot which are 
**bay fOrar** and Ita eailler prototype **roae colda," and 
with the averahma to cartaln anlmala felt by many per- 
■ona who daln toat contact with or the mere pree- 
enee of hocaoh eeto doge, chickena, toeep or cattle 
makea tbam UL That aoeb aoaeeptlbllitlea and aver- 
•icM 40 ezlat haa long bean known, Shakeapeare 
makea Shyloek tonak of peraona who go mad In toe 
preaaoce of **toi hanalaaa n ce eae ar y cat,** and there 
are ledefeoeea In nMdlcal Utmtore to **roee eolda** aa 
fu* beck ea iMt bat H la only within toe laat few 
yeert tbet toe conumm cauee of all of theee phenomena 
haa been known end a ready meana of dlagnoala and 


The Summer Sneezer 

lipit on Hay Fever, Rose Colds, and the 
By Frank Parker Stookbridge 

tfeatmeut made avallalile to tbe world at large. 

Reduced to tbe oimpleat tamo. It la now known that 
certain Individuala are byperaeiudtlTe to certain pro- 
tdna, whether fheee enter tbe iqratem througb tbe atom 
aeh or torougb the air-paaeagoe, tbe aymptoma are 
usually bronchial and often ontbiaatlo, wnuiUy accom¬ 
panied by a liae In body temperature and often by 
tdotebea or other akin cruptlona. Tito dUgntmla la 
almide, the kkin la acratebed Bllkhtly, not enough to 
draw blood, and an extremely dilute preparatltm of tbe 
auqtocted protein rubl>ed In Sometimes, aa in hoy 
fever caaes, the pollen piutelna of a duoen different 
planta and weeda may have to be tried before a pool 
Uve niacUon la maulfcated by the ai>pearanoe of a well- 
dedned drcolar blotch ci^pterlng at the acratcb-polnt 
And tbe treatment cunaista In admlniatering minute 
but gradually Increnalng doaea of the offendlna protein 
by toe mouth or aubcutaueoualy, until immunity la ee- 
tabliohed, which in motiy cases comes about Tcry 
promptly—a modem application of tbe ancient remedy, 
*'a hair of the dog that bit yon ** 

Literally, proCelni of eat hair, dog hair, cattle hair, 
dticken feathera and similar animal Integuments, aa 
weU as of the pdlena of all aorta of treea, grains and 
weeds, from nafa to wlUow, induding goldenrod and rag 
weed, and of foodatnffa of every ordinary and some 
extraordinary kinds, are how available and In dally use 
for the detection and troitment of Just tbe sort of ana- 
ceptibility that drove poor young Fay to suicide 
Sometlmea treatment oven more simple than this la 
all that la necessary for a cure Lumbermen In north 
woods need to make It a point, if they were at aU 
susceptible to poison tvy, to hunt up a vine and eat a 
few of tbe leaves on first enter|off the woods for the 
season. A few hours of the ^cAent Itlncas thus In¬ 
duced rendered Its bcrolt victim Immune for the rest 
of the aeteonl 

Not long ago a man and bla wife called on a New 
York pbyaldan who waa familiar with tola rougb-and* 


Like 


ready prophylaxis of tbe lumber camps Both com¬ 
plained of annual ittackH of * hay fever** though each 
aaa affected at a diflTercnt season, indicating that tbe 
trouble with each arose fnmi a different cause To tbe 
experienced eye of the iihyalcian tbe peeling of tbe oldu 
on the man's face—they bad Just come back to town 
from a summer In tbe country—looked like the effects 
of poisoning by rkuM tosirodendnn, tbe *'i>olaim sumac ' 
of oortbem woods. 

"Go back to the country and eat a few poison snniac 
leaves,'* the doctor advised "YouU be pretty sick for 
a day nr so, but 1 tliluk your condition will then dear 
up qnlckly Do that every aatumn, as soon aa tbe 
leaves bei^ to turn ** 

Ibe man took the doctors advice and for three aee 
sons ilnco has IxH'n Immune from the "boy fever" that 
fomuirly made the last few weeks of bla stay in tbe 
country a aeason of misery 

Tbe wife was sent to a diagnostic Uboratory where 
tests were made with several vegetable proteins ond 
the pollens of a number of June plants, weeda and 
grasses. Hhe reacted to none of them but toe atraw- 
berry protein It had never occurred to her that eat¬ 
ing strawberries waa poisoning her, her symptoms were 
all tonee of one who baa "taken cold," with Intenae 
coiyaa, aneexlng and choked breathing Tbe next spring 
she abstained from strawberries and had no recorresce 
of toe "hay fever Then she underwent treatment 
with strawberry pnitelns with the purpose of obtaining 
permanmit Immunity, and after a JMr of such treat¬ 
ment was able to eat Mtrawberrleqjntbout experiencing 
any lU effects. ^ 

Instances might be multiplied iodefliiltely like these. 
Tbe widow of a famoui medical expert bad all her 
life been unable Ui remain In the aame room with a 
bird of any kind (Her hntoand had died before 
medical research had discovered the true canse of 
such "phobias.") It took several months of treatment 
(Coatfniicd on gage 5d) 


Correspondence 

Tfasedkofl ass am rm p o w l h is ior wamiiisntB made 
la Ibe eonatoPO*4nca oqlmnM. Anonyaaoue oonumi- 
ftleedoM oaMKg be roaildsfed, bat the nMMa of eorw 
leyondaati wM be wkhhakl %riien so desifod. 


A QomUm of Dtenuaunt 

To the Bdttor of the Sezanrnne AiumicAif • 

Apropoe the relative olaea of tbe world's navteo, built, 
bulldlag and aanotloaed, I bare been In full accord 
with your poritUm that tbe Navy of tbe United Butes 
Is quite powerful eneagfa In capital sblpo, though it 
needs amny more last light cruiaers and more atten 
Uoo to toe l^aval oOto Mffvlce 
In view, however, of a crmtrilmtlon to The Neeel 
osd urniin/ Record Ito Heptor a Bywater from which 
I quote a slrildiig pasaage below, It may be that the 
late admtolstratloa was not mistaken In pressing for a 
stUl larger navy. The pasMge reeds 
"It Is only in 1025 that tbe ratio wlU begin to Show 
a Butfeed dtoim bat Iqr tbe and of tbe foUowiiig year— 
asramliig that wa do no boUding In tbe meantime—It 
will have omtapteteiy altered, the American figures then 
belagi rirst-Une todpa, 10, seeood-Une tolpa, U; 
against the ^tUh totals of 18 and 16. And the slight 
humerioal balsTice InW favor wlU be negatived by toe 
immense Indtvldnal semertoritr of the later American 
vessrik At the bagUmtng of 1986 toe JapeMse posi¬ 
tion w^l pMbeb^ be u follows; First-line aupe, 15; 
second-Ua* gbliiik &** 

X do no| knd# tM Hr. BywateFs flguree Ota c o rrect, 
ttat, in orter tojjunr. 
tha vmtMjglmm «( «>• united Btntbe, it win be 
r-nwwqr fa man mtM «blpe in eddltfen tn 
Utti «MM& otter dSu ttatt ao w to make b 
wan MMMad terr> 

KotS inA^prifUtur dlaimtenant waolfl indeed be ■ 
boon t, Wbrid bdt, nn«6 «tt tbe iieat pow^ 

we Witt tSMbMif fRMb e» enree my t la an boaeet ^ 

«|M» lia dtebtee to ki aefM bgr n i» 

PMUI btiM''^biNirbtkib, tte OiUr itfe pdttqr to 
tote dfoteti* 


-His Hair Tamed White Oremight” 

To toe Editor of the Bcikstivii AkcnutAN* 

In reply to the artlrie lo your curresimudcnce column 
of March 26 last, captioned as abfrvc, I think the fol 
lowing quotation from *‘Forty Years in l*hrenology," by 
the late Nelson 81aer, will explain a great many of 
such cases 

**In tbe fall of 1854, Mr John Wallace, of Onrlngttm, 
Miss., aged twenty-seven called at our office for an 
examination He had large cautiousness, and we ob¬ 
served a tuft of hair perfectly white of the alto of a 
half-dollar on each aide of fals heed, dtn*ctly in tbe 
center of tbe orguns of cautiousness We stated to him 
our opinion that he had been ptirsqlug a busincMS In¬ 
volving a painful activity of canttoasnesa, like* powder 
making, or that he had been cast away at sea, lu con¬ 
stant fear of a violent death At the close of the 
examination he stated that he was upset fn»m a sail¬ 
boat In Lake Pontchortrain, when alxteen years of age, 
held on to the bottfun of the boat all night. In Im 
mlnent iierll of life, while his onmpanlona became ex- 
hauated and were lost In tbe morning he was picked 
up by a veuspl and carried to New Orleans, when It 
was discovered that bis liolr had turned gray on the 
places above described, whiefa soon became wldte, and 
haa remained so ever since. Ills hair being black, 
readers the contrast of the white spots very striking" 

Likewise, O 8 Fowler, another of the prominent 
phrenologists of tbe past century, known throngbout 
toe Eastern Htetes by his pupnlsr lectures on the mb* 
Ject stated In his "Human flcleiioo," page 201, that 
be knew of "caaw by hniulfeds in which fear of death 
by shipwreck or foul rnmas or accident continued for 
a few hoars, hava tamed tbe hair gray over caution, 
while the hair in an other ports of toe h4ad retained 
its natnral color ** 

It should be stated that tbe phrenological organ of 
CautioosiMMi is tocated tai the aAgntos cyms, ntider toe 
parietal eBtinencA which la the hoctoontal ridge quite 
notiloealde In many heads about three inches above tbe 
tops of the ears and Sllsfatly backward from this point, 
Ofi eato side of ^ head, toe else of tbe organ being 
Indicated by the width of tbe bend at this point. 

Tbe writer baa studied snd Investigated i^rewdogy 
for toe past twalt^ftve jpears ind knows of a caae of 
a woman naMliig here whose hair foil out over tbe 
otgan of OoojagaUty (oenjugal love) on each side of 


her bend while ber hnaband was In a hospital under 
going a capital operatlim, and then toe balr grew 
again, but came out white, and has been white there 
ever since Conjugality 1m located about two Inches 
directly ba<k borlioutaUy from the meatus of the ear, 
and U tbe specific faculty of love between husband and 
wife and swc^thearbi, and of fidelity, constancy, etc. 
Kridt ntly the Intense a( tivity of this part of the brain 
resulted in tbe congestion, or Intianunatlon, extending 
to tile Hurfnee of the bead, thus causing the hair to 
fall out PerhapH this U the tnie explanation of what 
happens In all these reported cases of tbe hair turning 
white overnight, and the white scalp showing through 
the thinned covering of hair gives tbe appearance from 
a distance of tbe hair having turned gray or white, 
even before tbo hair has grown out again and beemns 
actually white All cbaucc of coincidence la nnlllfled 
liy tbe balr being wlitte on both sides of tbe bead at 
the same point, which proveH that the canse was In¬ 
flammation of the corresponding parts of each bem- 
Ispbcrc of tbe brain ThousaudH of cases in whldi a 
particular part of tbe brain surface has been so over 
active and inflamed on each side of tbe bead that the 
heat Im easily dc»tcc>table with the fingertips, have been 
noted and recorded by pbrenologlsto, and It is also 
proved by repeated observations that tbe balr turns 
gray first over the most active parts of the brain 1 
m^tly saw a man with a triangular tuft of white balr 
Just below the center of the back of hU head directly 
over the pkrenologtcal organ of Phlli>progeuUlTencss, 
or love of c-hlldren, and on inquiry found that be was 
a man remarkably femd of hla children As to cases In 
which tbo hair of the whole bead turned aaddenly 
white, 1 have never beard of such. 

Uvarmore, Ool ELioa O Btul 

A Bare Peat 

To toe Editor of tbe BciKarinc Amuucaii* 

From an advertisement In a leading trade paper, 
baric cover, losue of June 10, 1021 
"This formula apiiroxlmates that of bronxe, but micro¬ 
scopic examination shows that N — has a very dif 
ferent and denser molemlar structure ' 

I've beard of mlcrostmctures—seen many of them in 
fact But seeing molecular structures Is an achieve¬ 
ment which deserves the notice of your Journal 
New York M F a 
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Ousters and Nebulae 

Some Startling Facts and Figures G>ncenung These Intere a tiag Astranomical FeatnieB 

By J. F. |||lHiiger 


G U>H171^U Btnr ctustors constltata one of the most 
notable* (lumteH of celentlal ohjccta. Unlike netmltt 
and Htnni they appear to In* limited lu number Space 
iH api»arently, not nt all crowded nltb them The total 
number no far dlHcuver«l 1h amuud 8H. Ah only nitoiit 
Hlx f»r Heven ]»er cxnt of 1111 * 1*0 are cloatera addod in the 
eoume of Mimo Hi) 3 t'arHf d(‘N|dte Uie great number of 
tihHerratlonH and the hl(^ powent of the InatromeutHf 
It Iteglna to appear aa If the reamai why globniar clna- 
ten are being found only at the rate of Bl>out Horen a 
century la Itecauae we are apprttachiug the end of 
the lUt 

Ferbapr the moat remarkable of all the globular time 
ton la the Ureut Cluater la Horculca, the oelelirated 
Mealier 13. To the nuked eye nbarp enough to diacem 
thla object, U apiiears na a faint, baiy atar It bt Home 
2 deg math of Kta IlcrouIeH. When the rloater la 
brought fairly Into the Held of a teloHci»p^ of <*onHlder* 
able power the minute paU*h of haie la remlred In a 
host of minute poluta The globular form la not ea- 
peciaJly apparent, but In the region of denae popula 
tlon, three dark ipokea or radial lanoa are M*en Tlieae 
roughly divide tho atarry reghm Into three approx! 
mately equal aectora But a more rceent view of the 
great claater, obtained pbolographh ally by VrofeMor 
Ritchie by an 11 hour expoauro of a plate of meiUnm 
rapidity, falU to abow the dark lanea. Thla view 
brlnga out more clearly the globular aitpearauce On 
thiB plate, H Hbapley Infonua ni, are recorded more 
than 30,000 atar Imagoa brighter than the 21at magnl 
tode Tho negative waa produced by the uae of the 
big OO-Inch reflecting tcleacope of the Mount Wllaon 
Obaerratory It ia no great wonder that aome have re¬ 
garded auch aggregation! of atara aa other univeraea. 
In general, they are mure or lean laolated in apace, tho 
aurrotindlng regions being very apanely populated 
The Great Clniter In Uerculca la m far away that 
it la uaet«MMi to attempt to deti'rmlne Ito parallax-^the 
angle aiibtonded at the uliject by a radlua of the mrth^R 
orbit->by ordinary methodH. However, by Ntudloa of * the 
froquendea of the colora end the apparent magultudea.'’ 
the conclusion baa been reached that the parallax Ilea 
somewhere between iV> 00001 and O'^ilOOlO A further 
atudy—one Involving Oiqibeld variables, red giant Htars. 
stars of spectral type B, tho apiNirent tllamiters of 
duKters—haa resulted In the choice lietween the fc»rcgo- 
lug limits, hut fairly ilotse to the maximum, that Is, 
0*00000 Thla meaiiR that the Great Cluster Is some 
30,000 light years away Thla meaiiri In turn, since 
ime light year =A875 X 10** the distance Is 211J500, 
taiO(M)0,00(>000 miles The Rltcbic photograph shows 
this cluster not aa it now Is, but as It was 36,000 years 
ago when the light now arriving started on Its way In 
tict this Is md a suflldent eitmHtJim as the duster 
negative, for example, has lieeu on the nay 100 
ItlAt years. Some of the light arriving to make this 
negative bad, for example, has bivn o uthe way 160 
years longer than other light It Is sorai thing like a 
newspaper In the pre telegraphic days. Some of the 
events nnrrateil had Just transpired, beoinae the tocola 
was near-by other events had hapiiened weeks or 
months befitre, the news having Just reached the Jou^ 
nal becanse of tho distance It had to come 
This brings us to a more general fact We never see 
the heavms as they really are or even woro, but see 
an unreal Image made up of Infinitesimal patches bav 
Ing datos of an enormous range The enormous atm 
of thla giant cluster may perhaps be better grasped If 
Inatcsd of saying that It la 160 light years acroes, we 
say, with Sbapley, that a star at the dtstaiu'e of a 
dustci^Umeter from ns would have to l»e 100 times aa 
bright as our sun to become vlslhle to the naked eye 
And yet this diametral length Is n distance almost out 
of all oomporlsoa with the distance of the duster from 
ns If we measure off n line 14 tnebes 1on„ and then 
place at one extremity a steel hall 1/10 tnefa In dlam 
eter we will have n in(*ans of comparing th«* duster 
with its distance from ua [Author's note I have 
taken as the duatir proper, tlie central eondenaatom 
Kbapiey estimatea the aggregation as bavlug a diame¬ 
ter more than twice as great ] 

What does the iqiarsoness of stars lu the iq^Bce around 
n cluster mean? Is the duster the con4cnsatlon of 
stellar bodies which originally iK*eiipled q^^Bore gtgaiitlc 
region? Or, are the globular clusbm young afoiragi 
tloDs, aggregations which are In nn early stage of ex 
panston? Or Is there some other and distinct axplana- 
tlon? No man can give answers that are reasonably 


certain to be true at besL it Is merely gnesawovk 
Bnt let os look within m, cluster a moment The 
Stan acem. eai)ceialiy th<ise l^ard the Interior, to he 
very thickly congregated ^Thia aiqieara to be the 
actual condition of affairs. The nearest star to uur 
solar system Is usually taken^to be Alpha Oentanri Its 
distance is S% light ycarSrrif our <<un be taken aa 
the center of a sphere having this radius, there would 
he bnt one star within that ^cre and this aUr would 
Mareeiy be within But, n one tnmi to the Great 
nuHter In Hercules, and attshds to a cirde of the aame 
rsdliiN, this circle being pUfjeod at the center of tbe 
dustor Image, he will, It 1%'iSald, In effect, find tbou- 
saiids of MtarM within tt dC oonrae, there are atellar 
points here belonging to tha full diameter That la, 
we have, neglecting store behind one onother, thon 
sands of stars in a cyllnderi which corresponds to the 
drde and Is KM) light years deep There could he pnt 
snmi 24 spheres lu this egrUnder. and they would 
All two-thlrda of the space Roughly, then, tbe amount 
of space whose stellar inhabitants are sending thdr 
Images to the center drclc of tbe Rltddc photograph 
nre those of SOX times tim space neenpted by the 
sphere Ho, then, we may dtipde the thonsanda by 30X 
and stlU oldaln a goodl^ nhmber In such a sphere 
we have tW4» stars—our sun and Alpha Gentauii Ap- 
IHirently, the center of tbe duster Is very many times 
as thickly populated as our legion of tbe universe 
Quite recent work on gtobgbir dusters Is understood 
to tend in the direction of shAjfftng that tbe form ia not 
truly spherical bnt slightlyl^togatod This, if com 
pletdy confirmed, will he a big fact The Great Clus¬ 
ter in Hercules la one of ^ most flattened ci the 
oblate Hpherolds 'Hds ma yj j ho t be recognisable, per¬ 
haps from mere observation. Rut counts of the stars 
in the telescopic photographg| projection of tho clnster 
show that in the direction one particular diameter 
there are alsmt 80 per cent more stars than In the 
direction of the diameter perpendicular to It There Is 
some reason then to view Pis duster aa aomewhat 
elongated In tbe diroctlon deffned by the flrst diameter 
Naturally the question arises Is this flattening of 
tho spherical form due to rotation? This duster Is 
thought to contain nut leas than 100,000 stars. The 
total mass must be ouormood As a whole the duster 
Is moving at a rate not smer than 125 miles per 
Hec<ind This 125 miles per second Is tbe velotdty to¬ 
ward us and the general galactic plane 
Research ciHipletl with the use 4if asHUmpUuua seem 
I ugly probable, has resulted Ui the completion of a list 
of tbe dlstuncea of 80 celcs^l objectf^ nearly all of 
HhJi*h ohJectM art deflnttebf, known to be globular 
clusters. As ibo precise locattons In tbe sky are known 
It Is iMiHslhle, by combining all these Items, to map 
them in space of three dfnwnstonti. If, now, first of 
all, we consider tbe apparent distribiitirm—that Is, with 
out reference to their distances from un— tbcHie dusters 
will lie found to be located mostly In the Himthern Hem- 
iHpbere of the skies, <mly about a dosen being In the 
Northern Hemisphere But most of the dosen are rela¬ 
tively near ns In the Southern Hemisphere tbe glob¬ 
ular clusters tend to poslttona near the Milky Way 
Thus, quite a number are to be found In the conotol- 
latlous Hcoriilo, Haglttarluo, Ccntannis. But while 
these clusters seeA nearness to the Galaxy, they are 
almost entirely alisent from a belt 10 d^rees wide 
Idsevted by tbe plane of the galactic dnie This state 
of affairs is in wonderful co^toad to tho appazsnt dla- 
trlbutioo of the more uamerws class of open oBuffers 
Tbese clusters tend to congregate close to tbe galactic 
circle, and to become very much Icm numerous at short 
distances on both sides We have In tbe foragednf 
a large fact with reopect to both classes of dnsters. 
Their distributions, as vlewsi^ from tho earth without 
reference to distance from fk n>Phreutiy have some 
close relation to tbe positw of tbe Milky Way It 
Is such faefa as these that ipake It dlfllcult to believe 
that globular and open dostsni are univerMs really 
Isdated from pur stellar syijtem^that which Is largely 
defined by the Galaxy * 

Consl4er for a moment w brood sltuatloii ,Tbe 
cancentratlon of opcfl cluatM liei in a narrow bolt 
divided along the middle hf'w gigantic drde. The 
conrentratlona of the globultjf dustera lie in narrow 
bolts Just outside of the belt of open dusters. There 
are practically no globular duoters In the strip where 
the open ones tie Part of th^ foivgoUig Conld be pretty 
wdl explained U we conoetve the IfUky Way to be 


exteriorly surrounded by t ring of dork mattcr-HBOld 
gas, for ezaiuple.. Tbe abeenee ^ gtobedar dggtm 
would then mean dmply that then was node inside 
dfcle of the Milky Way and that tbbUe outside were 
hidden from view by tbe occnltiiig mattor Tb* pree- 
enoe of open doetors In predady the bdt wbsre gtohn- 
Isr dusters are absent would mean that thsy Ore 
Inddo tbe Galaxy and comparatively near If we un 
derstand that the Milky Way dsdnes a region desMe- 
tlve of tbe globular condition, then tbe abeenee of 
globular dnsters and the presence of open ones inside 
the Great Ring Ih explained The Open ones Are tbe 
ntsidnes of globnlsr dustsrs. But we have stlR on our 
hands the great fact that both descriptions of dnsters 
are very sparsely distributed In high galactic latitute 
Why Is this? The 80 globular dusters are evenly di¬ 
vided between tbe two sides of tbe galactic pline^ 
Homethlng slmtlar may be said In respect dT the open 

oiiefk 

In a broad way, tbe nebulie supplemmit the dnstna. 
Where clusters are lacking, there tre plenty of netate. 
where nebuhe are lacking, thm are planty of dnetoni. 
But the numbers of the two groat dasees of objects 
nre quite different There are many neboUe and com¬ 
paratively few duoters. BtlU, the supplemeatal Idsa Is 
to be held We might understand the matter better if 
we conld conceive that in sonu* way a group of nebulm 
corresponds to a single cKwtor Thus, we might think 
of many nebube combining in some way te form a 
clnster, or we might conceive of a clnster produdng 
many nebulst If either conception can be seriously 
tmtertained, it helps ns to sJmpUfy our Ideas of the 
imlrerse as a whole 

Tbe distances of the globular dusters are mormoos. 
The one that is supfNMwd to he nesrpst—Omega Oscitaurl 
-Hs some 20JOOO light years distent A certaiu clnster 
in |he constellation Dclpblnns it perhaps tbe meet 
distant one of these objects. It is thought to be 220/)00 
light years away This is getting into the same class of 
dlsUncca aa the length of the diameter of tbs Galaxy 
A couple dosen of tbe globular ciusten are Judged to 
be at distances greater than 100,600 Uitot years. If 
the gnmp of 80 clusters be cNintemplated ss a glgaatlc 
whole, tt is seen to form an ellipsoidai system with 
tho piane of the Milky Way dividing tbe eUlpsold 
symmetrltxlly with 43 dusters on each side Tbe long 
diameters of tbe eUlpsuld are aiqwrcntly not Icoa than 
800,000 light years long That ia, then dimensions 
are inbatantially identical with the long diameter of 
the Milky Way Itselt Tbe short diameter of the glob- 
ular-dnster system is redooned at, oay, JSO^OOO light 
years, but tbe length is by no means dellntte It has 
been proposed that tbe system of globular dusters Iw 
viewed, tentatively, aa coextensive with tbe Galaxy 
and as having tbe same equatorial planes and poodbly 
as having the same center In abort In tha eyea of 
some, the globuUr system Is part of a great ofganlaa 
tlon and the ptane of the Milky Way is a basic featore 
of tbis organisation 

Tbe globular dusters are ail, aiHparently, without any 
absolutely known exception, distent from the gsiHctic 
plane The nearest one of tbe 80 la 22 Msasier (in 
Hngitterius) Thla duster is not so well defined as a 
globular system as others. It Is, In fact 00 a of tbe most 
open of tho whole group. But even this, xelatively open, 
Llntter is some 4,000 light years dlstaut from tbe 
plane of the Milky Way 

Tbe practically complete absence of gtobnlar dasten 
from a belt along both sides of the galactic equator la 
a notable fait. Are they really absent from qmce tn 
this region, or are they simply hidden fromonr tlsw 
becanse of the intermediate presenes of daA matter? 
This is a queotlon that oaflaot with any certainty be 
oneweted at the preeent moment However, the regton 
is a wide one, the total width of tiie oone ef sbsenoe 
having been eritmatod as some 12,000 Ugfat years brood, 
la tbU region, some open dnsters and blue stars which 
are tbought to be os for sway os some of th# giwh ^sT 
dustera have be«a ^tsoerned. Xust what part obmra- 
Uon ploys is a| the moment indeterminably 

,The nejbnlsa particnlariy sptnl aifold tbe re¬ 

gion of tb* MUky Nebuis*. oppateibtkr sosaU aad 
Whitt la ooler» «ist to large anatoiiM uoac toe Mcth 
pole of the QoUtey ThM are soma bat they are dto 
ttneOy less nunennia neat toe sMth pola. It has bacB 
ascertained that aegriy oU these white neholm are 
splralo. Of tbe storal nebulm as a daaa it may be said 

(tomrimtol Oft Pigs tt) 
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Man-Made Precious Stones 

Efforts of the Past and Pkeaent To Rrodnoa Sjii^lieao Bxdrffltr $a|qphliiea» and Swen-lSlnhflaMll 

By C. 


F or Rlmofit a centun 
cbemtfftii Jiavp Imk n try 
liiff t maiiufaitnre preOoii* 
Ht ten fliinlly mcuefllntc to 
Kn h a markCHt degree that 
niv the experteiHeil me 
the lapldlit can dUtlDRUlHb 
ittmen the natural gema 
nhkh oiue from mtnia and 
the acknttfic at ne aa tt 
la anmcttmcH railed whkb 
la prtjdnced In thi tnlora 
t( r} It la InUreetlug to fol 
low the series (f experl 
meuts by wblefa this prociaa 
f nuuiufacturlng \ reoloua 
Htoiioa has been perftt tad 
With the exception of the 
diamond wblcb la ct mposed 
of pure carbon moat pre 
clous at mes arc compoaed of 
aluminum nhtse mitrystal 
lined hydrate alllcatcs or 



Clara are quite commomriace 

Kubatanocs CryatalUaed aluminum or corundum ou 
the other band occurs much less frequently Some* 
tJnua It la white or colorleaa and aometlmea different 
metallic oijctdea glrc U cedir and brllllatKy Our pre- 
clcua atonea the ruby the sapphire the emerald and 
the topas are natnral apetlmm of corundum red 
blue green and yellow 

rhe flrat attempt of the chemist to reproduce these 
predona stoma waa mads by liquefying aluminum 
adding a colorant and then caualng ita cryatalUaatlon 
by a cooling process Aa earlv as 18d7 Uaudln and 
later in 1850 Sdnarmont worked out the compoattlon 
of corundum At about the aame time Bbelmcn dlree* 
kr of the Ummfmtunf Aolkmais at bderea made 
mltmseoplc crystals of ruby by beating a crucible cun 
taining aluminum boric acid and chromium in a poico- 
lalii o\en A little later Henri Sainte^aire Deellle 
and Oaron by utllialng tbi reac Hon of anhydrous boric 
acid rapors on the fluoride of aluminuffl succeeded in 
making rubies in tlie form of thin crystal like acalea. 
Again In 1800 Del ray and IlautefeulUe undertook the 
prollem But It waa M Fremy with hla two asalat 
unta Fell and Vemeuil who at last succeeded in work 
Ing out a satisfactory aoluHon This waa accomplished 
b> a most remarkable aerUa of experiments conducted 
from ISn to 1800 

Ibe flrat methxl used by Frero) and Fell was to form 
an alumlnate if had This aluminato was then dn- 
oompoeod to free the alnmlnun and produce Its crys- 
taniaatbn HulUa were produced by adding bichro¬ 


mate of potassium to color the eryatala red or n 
little cobalt oxide was used aa a ootoraat to make 
sapphires But ttia eiystals were stiU too seals like 
and fragile to be used by jewelers. In a second series 
of experiments Fremy and bis aeooad collaborator M 
^eroeuU brought about tbg crystalUtttiaa of aluml 
num at high temperature by udUalng the action of tbs 
fluoride of liarlum In the p rese n ce of potassium Due 
to an ac<ldent a little air waa allowed to clicnlate In 
the tru ible and as a result heaotlfnl rhomboid eryatala 
weft formed—lubtea aa dear and brilliant aa tboaa 
found in mlnea and solid emmgh to ba cut But the 
cryitots were still too small to be used aa Jewela. 

It was about this time in 1862 that Dimer Wyae 
displayed in Hwltaerland rabies of such hrilllancy as 
to ireato a sensation among lapidlsts It Is bdiersd 
that he made them by combining bits of natural ruby 
by fusion Although they were fragile he sold then 
for as much as 100 to 1*M) francs a carat Aecordliig to 
kriedal these crystals had all the properties of the 
natnral rnly except for the appearance of gaseous 
1 ubbles and a little lighter density Wben tb^ ware 
examined In the spectroscope tbi^ showed the same 
absorption bands aa appeak In the natural raby A 
little later the chemist Malch succeeded in making 
ruby In large blocks, but hla product did not pome es 
the clear transparency of the natural ruby 

About 1800 an ther f rench scientist Uichaud put on 
the market a sclenllllc ruby and eommerctoltied 
Uu pro^eaa of Its manufaotuis First, a sm all ruby 


JawalSHi foe nahual moMsl 
If VensQU wMt on wtih hto usperlaMito in oeltahf 
oratioB with his pofil Paul Haur^ 

In VernenU s proesaa, drsl of all alum la faletniuerf 
and nsuaUy salt of ehromium is added whldh, aeeatd 
Ing to Its dagres of oxldatkm, will color ths toSUWng 
crystalline sediment red or btae This mlxtm la 
sifted through g flue riave Pulredatlow is e^ 
facted automaticaUy by means of a rsry ringAs devtos. 
Flat brushes are fastened to the handles of bnriusufal 
Isrers a little motor tunia then inalde the riiev% tad 
the sediment is thns forced through the holei The 
powder entere a little ree er tulr fitted to the upper pert 
of a gas jet A mallet epeemted Jiy an eleetra magnet, 
taps at regular Intomls on the cofor of tbo i fs er vsir» 
causing the alnminum now pulverised, to peas torough 
a graHag and to fall la tba tube to a pipe whfidi opens 
near the lower hole of the reaervotr a^ lends teom 
the ojEyten compreand la steel cyUadert The woiksua 
opens the spouts of thess raservters to obtain 

a tomporatnro of 1800 to 2000 fl agr e es. In eneh ef 
the gas Jets the comat of sss draws the powdered 
atnmtnnm acibes the flame and It is tnuutforsMd into 
tiny lacaadeetont drops, some ot whkh fktt Into a 
platinum eup sorroaiided with a fire-proof day esfor 
lag to prevent the low of heat This Insulattog eover- 
tag la In two parts whlrii can bo brought togeth er , with 
an opening Mt la the center where the esperiimter 
can watch the work Ae the alomlniun cools it crys¬ 
tallises and the block of roby beeouMa larger Kadi of 
the gas jeto makes on an average ten csrau an boor. 
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Mil IMrti BVf AhMM aMlovai fer IUhm hi Hm g f odagtka •# hh f nUw dt J l i mnn iii ibMm ^IwwmUri , with tlM otw attd Um onMiMi i«itla« oo tlw tabl» PothUas ths araUMit* 

«Mi Iv Iw h HM it Agalul a l aao l fl u g brow 4tak wimd wHk wat rottaa atoM 

SMrIe huemtm mpltftd 1 m Um prodsctlMi Mf Artlla^ dUin^ mM Uw paUaUair Mf llw BjatiMUc ■Ioiim 


tod ttw Uookt oC Tobf con bt mode u lorit te 80 
oanUa Whi» tbt Uodw bore r«t«bed the deelred aloe 
the flam la awtlngwhhad qotekiy TbU rodden coolioa 
■lT8a the atoM t temper tod ftciUtotee the breeklnt 

of the mtm 

When the fmtoi htt been toeoenpltehed witbont ted 
dentr pleow o< the mby ore eerily bmkan off wKh 
Idlere, tod, faeetnae of the temper the breok ie deen 
tod ^rp OthenrlM the rione apUnters tnd dlaflff 
nring cmdtt oeoor The ptrtidee thoa broken off moat 
then ba cot Into ▼trlona ahopea tnd potinhed Tbeee 
two operttiona tre very abnlltr The ruby U eet to 
a kind of oment on the end of t etiiLk For cntUnjc, 
tbe workaum preaem the etone tcelnat t copper gritid 
utone coteced with cotree powder After ft bte been 
rot to the derired ahtpe end alee to give It brllUtncy 
and traiMptrency it la pol 
libed by rabhliit it tgtlnat 
a broue griodatone poor 
dared with wet rotten atone 
One of onr lUnatrationa 
iibiiwa the moat popnltr 
foma of out mbiea. 

Snefa Wit tbe state of tbe 
mhy Indnatry when In 1908, 

M I<oala raria a student 
at tbe raatenr InatitutP an 


a chemical oompoeltion which baa a density and dnra 
btllty Tcry little like that of the natural atpphln The 
aclentifli mhy, on the other hand la almost identical 
to the mined ruby Ihe taycra of cryitaUlaatlon tre 
ta clear in the man made ruby ta in the natural atone 
atr or gas bobbles are ylrihle when examined nnder tbe 
mlcmacnpe in both the real and tbe Imitation atone 
In fact the eminent geologlid I acrolx thinks It la im 
poaall)le to dlatlnguiah between them wrlth certainty 
So much for tbe ruby and the aapphire But It la 
tbe diamond which haa baiSed the acientlat In his cx 
perimenta. By innumcrahlo prooeMca haa be tried to 
manufacture that moat raJualle and elusive of atones 
The chemist Ifoiamn ha* aocceded in roprodudng It, 
howerer by uniting high temperature and strong prea 
(f oNftnacd on pope dC) 


A Water-Filled Hose That Coatrola Shallow 
Rirera 

T HK praitliahillty of damming stmliow riven by 
means of a largi hiiae filled with water haa bemi 
demonstrated by Norwegian engineers It baa also bcca 
shown that this Invention Is of great practlcnl value 
in molding concrete nnder water making it pnaslbla 
In BiDM lasts to eliminate cofferdams In bolldlng 
bridge foundations etc This method can be used for 
raising the water level In Irrigation canals, for pro- 
tecting levees and river banka for lumber drives, and 
for military pnrpoaca 

To give an illustratinn of how this syatim works U 
was decided to bonk up and abut off a branch of the 
ItandHfjonl Klvir In Norway The river bed at tbe 
point selected conalata of 
small stones on underlying 
ground of pebbles, gravri 
and day Tbe bed was 
therefore leaky and could be 
readily washed away The 
hove used w as of cotton can 
\aR it was 150 feet long and 
•40 Inches In diameter It 
waa anchored by cablea to 
stakes act in the bed of the 



u lunced that be had manu 
factnred a aapphire Up un 
til tbla ttane obemlata had 
not succeeded in adding to 
alumluam any snbatance 
other than cbromlotn, since 
aluminum threw eff focaign 
Mobstanesa in the pcooesa of 
irystalHsatlcn If Paris 
however, added Ume and 
magnesta to Uqueflad aloml 
nnm to prevent Its cryetalU- 
satlon and then added co* 



Laying eut the water heee ecreae a shallew rfvcr» preparatory te tiling the hoee with water ee that It 


Htitom and the ends were 
aui bored to the aboros One 
end of tbe hose was closed 
A standard one man dla 
pbrngm pump mounted 'On a 
TDllitary ponttHm was used 
to fill the bone about 20 
minutes being required to 
liU the hose completely 
After tbe big hose bad been 
uHHl 48 hours as a dam It 
Hhf wed that It served nearly 
as well as at the beginning 


luit M a cotoant Tbe ain 


may dam np the river 


Jthls method has proved of 


mtnum. Che criecaat and the 
foreign enheMMc, flflely 
Tsrlied, wave put in an 
o\en and hroqg h t a Ifos- 
pmture of 1,709 
After Mdng the fiifM 
was pinosd In rahefMrc u 
may be mm In ear AMtenp 
tom, aheua heaters whl^ 
operate ^ ffm seas* pMw^ 
ideastlipMlaAtatto 
ufactuaroVHhMa^ thry 4U 
fsf fm 

tela dAefte qg qiMittuatlpO* 

proiC <|M MMUorl 1 m 9 

utwNP msf Stjmw 

«ww»W-*^!S imS% 

Hood ta ftilStlw <ir Sm 
Dttnai mm M fei a* 

ntutmiltm, ttlftMd, 



Um wmt Imw 4aa SM nai mitIh, te ImU ^ nbtrr• krtf, tt tlw 

water « •ttkor tete af Sw hM, 4 m 


value in raising the wate* 
le^el in slu^ah stceama 
where logs are Uft on the 
Imnks and aballow idacse. 
By tbe gathiriiig of largs 
maasea of water above and 
thdr siidtkn rcUaso arttfl 
clal tidal waves are caused, 
releasing the logs 
1 oondation worka and 
fnnis are rendered poealble 
for short periods by repeated 
banking up of tbe water 
It has been shown that It 
U poaalble to apply th< same 
princlide to Ute casting of 
concrete and at the same 
time to B^otd the waablng 
ont of tbe matorlala and the 
use of cofferdams A strong 
and flexible canvas covering 
is given the derired fonn 
Is lowered empty to position 
and anchored Ihe liquid 
mortar is then poured In 
und» preiaure. 
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The Motor-Driven Commercial Vehicle 

CMuoMd br MAIOR VICTOB W PAOl M & A. B. 

Thi$ departmtnl is dfroted io (he tnierene of prcteiU and proepeetiee ewnere qf mou/r tnieke and daHeerp wagont The edUor e nd eaeer n mnumr Sfifr 
quetUtun retadng U> meckant^ feaivtree, operatum and enanagement ef eommtritat motor mkid ee 



SbowlBK itferlng mcehaniim of four whoel trAller and method of attodiB cut to axle. RIgM How the drawbar and atecrinf bar are attached togetiwr for 

the forward auiTemeiit of trailer, ao it will track intb truck towing It 


New Four-Wheel TraUcr l iitler the tiew metlMKl n lien Iwekiog 

O NK of the greatt^Ht tthjwtlouii aimlnNt of tho trallor are 

the iiH© of four wheel trallera hua *» permanent iHwItlon parallel 

lieen tho fact that they dhl not, under all ^ ^**®”'‘* 

eondltiona, prtiperly track with tho while the dmul.nr ia jiormltteil to 

truckH. X prominent trailer manufac- "wing to either aide without poiwlblllty 
liirer elaiiuB to have Hulved thin proli- do mage ah the drawbar la now dia 
Urn by a ati'orlug arrangement which, connected fr/uu the Hteerliig arrange- 

b> the long leverage of the atwrlng arm, reeelvea nothing bnt the rear- 

Suaranteea complete cfmtnd of the atwr ward puah of the tnu k for the puriioae 
Ing meohaniam, thprel»y i Itmliiatliig any (noying the tnilU r haokward During 
lioaaUdllty of any deviation of the backward movement, the guiding of 

trailer from the parii of the truck A trailer Ik effeibd by an auxiliary 

further w^rloun idijtttlon agntnat old afcerlng Ivar to bo applied to the rear 

type four wheel tralUra waa that they end of the trailer In extreme eaaea, for 

are hnril to <iia‘rnie In placi*** dlffliiilt iUHtaiice, when the problem exlata of 

4 if aceeMH and hanl to Mfoer when back moving tin frailer around a imat, both 

Ing up HcdH of whet In cun be arranged at any 

Hy a radleal rte|wrture from methotU «nK*c. which will permit the raoveunent 

employed In ihe |iaMt thin maker U pn^ Ibe trailer around any ohatacle 

Tiding for the nttachmeiit of the ateer I'y providing the iHnwlhUlty of atr 
Ing arrangement to the drawbar when tachlug or detaihing the steering nr 

tho trailer moves forwanl and with the rangenieiit at will or as wHVHslty de- 

axle, In A liMkeil cuitrni iswltlon, when mands Ut or fmm either the druwimror 

the Ualler Is to be liacked up This the axle the maker liaa provlde<l the 

new method ellmliiateH theiMMMlblllty of flexibility of otM^rution which Is ao de- 

knlllng the drawltur when the trailer slmhle The methcsl of detaeblug from 

goto Into H emmiMxl iHwitlon wlieii back and atUcUIng to the drawbar or axle, 

log up and the damage usually caused In as the cmsc* may be Is extremely aim 

Hiieh an r mergem y pie and fiKil prestf, the prlueiple of uni 


versiil hall and socket ioliits being main claimed that with a trauamUakm of thla 

talned even In this detail of construction kind nnder fhTorahle condition* 86 per 

Gonatmctlon of the trailer Itaelf doe* ecmt more speed la obtainable without 

not vary in tho ennatnietion of four augmenting the engine crankshaft revo' 

wheel trHllc*ni In the past In designing liitlons or eonsnming more fuel It la 

thla now Improvement the maker has also stated that on the axtmne low gear 

kept In mind the necessity or desira ratio 91 per rent more power can be 

blllty of erhanglug old models which are aoemred without rannlng the engine at 

now In operation. Into the new models oxeesalve speeds. 

by furnlabing the necessary parts at The inuuner In which the added speed 
reasonable prtc^ which can Iw built into ratios are obtained la clearly ontllned 
the old models by any mechanic fa- It will lie olisenred that a small gear cm 

miliar with truck or wagon work the primary cngincNlrlTen shaft meahea 

with a large constant mesh gear on the 
Compoand Geanet Design eountershaft instead of having only 

HE usual form of three-speed selec- constant mesh geam, as Is 

tire geanet used on the majority of **><* ordinary thms- or four- 

passenger automobiles Is not satlsfac- geans»t the design illustrated has 

tor> on heavy duly motor vehicles In iwirs of constant mesh gears, 

tended for commercial purposes and elthc*r one of which may be clutched to 

there are conditions met with in such the ctiuntershaft by a double Jaw clutch 

st^rvU-e that makt' cveu the four speed member This slides on keys so that it 

gear Isw that has l»een provided on a must drive the eountersbaft regardtesa 

number of trucks inadequate at times. of which of the two constant mesh gear 

The arcompan}ing lllnstratluns show a members It Is dntched to The higher 

transmission used on a new typo of speeds are olitalned when the Jaw 

trutk which provides five forward clutch engages the constant mesh gear 

pqiecHlR and two reverse ratios without mi the counterahaft that la of practically 

having any more parts than the ordi the same slae as that on the main shaft, 
niiry four speed transmisskm It la (Continued on page SS) 



Couatnohaft 1b hlnh tmx pmhlon knr omr iMft hnibInw snisasd xrKh pinion on eonkeedmtU lUfklBg tte do ubU Jsw okitoli iswatiSr will pioWfls a smb iMFir gMUF asfela to, «ap« wkk 
BOBMsl opermtlna eondlUons. AtoUr Osuittnknft low a«ur >s«iaoil. but oeotatonlislt huitotlvn. Blgb sp«sd lUft awtobtr In dImM 4rlvs mWoa, p owto tmamaWos dfaest I^Sai StodM fs Me* 


Now daslga of gear box wUck p r o rMos for ivo fMrwaid gputo u4 two romot 
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Recently Patented Inventions 

Bri4 D^icripUonB t/ Rutn/^ PfMtad Mtckanieal and Ehetrkal D«fe«f TooU, Farm impirnmnU, Ek 


P«rUtabit ta AefMumtks 

AIBPLANB.—J B. PBAiaOK, MlnoM, N C. 
OlM pBVpoM at thb UiTMitla& !■ to provUo u 
aIrpliPt h«¥lBff gmter plan* Burtaet and 
sniatar MRjrlaf capaaltp without Incrfwvlnff 
th« Wfdght of tha wwhlna The airplane eom- 
prln* a fahebia Madlnp an Inner boilp of 
mctaafolar fonutlon and an outer bud/ of 
ryllndrleal formation, a rertlcal plane ar- 
vanped OUmic the leofttudlnal aiia of the fnae- 
lape, a horlaontal plane arranged along the 
longltiidiail axla of the fuaelage and dlepuatM 
at ri^t aaide* to the Tertleal plane 

PiBrUUdnff to Apponl 

vnCKTlVw—u. F WAtA*. 610 ^ebra)lha 8t, 
Unron S. Dah An ohleet at thle InrentUm 
U to prorlde a tteekUe whleh wlU not become 
*wi1nUed la aeniee A rortber object la to 
prorlde a derlee of thU t/pe that ean be 
■lUlaM/ morei b et ween the wtnga of a eolUr 
can be readll/ adfnated, pieaenta a neat ap¬ 
pearance. and la whteb a attcfc pin me/ be 
thraat tharaChreagh to preraot aocidental dla- 
iiiiaaptunt 

* nUAtUEBB^l Pamn. 1107 Uapaa Are. 
Bronx. N T The Inrentlon contemplatee the 
prortalon of btaaeleree which may be readily 
canard to properly Ot womaa of different ibea 
An object la to prorlda a gannent which may 
be eaatly pat oa and tahen off A farther ob- 
Jfct la to protlde a braaalara which la farmed 
of two Independent parta conneeted together 
at the upper edge with each part prorldcd with 
the tie Btrlnga for Independently tying the 
aecUona In placet. 

Etectrical Derkcn 

ICAONBTOv—R. A \uw, addren Wm W 
NIcoU, 11 Broadway, New York, h Y The 
Inrentlon relatff nmre particularly to hand 
operated magnatoa dealgned to dlacharge a 
nnifom current at each operation and which 
la particiilarly adapted for nae in blaating op- 
eratlona A further object la to prorlde a 
magneto which ia operated by a qirtng and 
wlmtlng nteaaa to atnre energy therein, and 
which means are dtaeonnected when the spring 
has been gireu a predcterailiied moremant 

Of Gcnml Iiit«r«at 

(UirmiBB RANQEB—B Q Ttlu, IS BU 
llngham Are, Went BverHi, hlaaa. An object 
of the inrentlon la to prorlde a cbtthea banger 
which may be readily Installed In a cloaet or 
cupboard and which will be adJuNtablc aa to 
lengtlL A further object la to provide nrsun 
for attaching the hanger to a support, which 
meana may be fnMed so an to Uhc up rcry 
Ultlc Mpsee when the hanger la not In une 

rJtWN SWING —a H BnuiNiiAOVir, Wela- 
rebe RMg, Minot. N D An object of the In- 
ventlon la to prorlde a dcrlce In which the 
carriage of the awing may obtain any de- 
Hlred height in Its oaetUatory moremcnt with¬ 
out oaualng the occapanta to be brongbt into 
contact with the supporting frame A fur¬ 
ther object la to prorrMa a awing In which ehll 
dren or other ocespants nuy eaally enter and 
leare the seats, and In which all dangar of 
pinching the hands between the working parta 
la eliminated. 

FOLDING CONTBSTIBLK OO-CART, HIGH 
fUAlR AMD HABT-JUldPBUL^ H. Manna. 
530 W oath St. Maw York. N T TUa Sn- 
rentlon reUtea to combination derleea, an ob¬ 
ject being to pnnrlda aa apparatna which by 
different poaltloaing of the parts perform the 
fnncilona foi; whleh It la Intandatt A forther 
•hJeet la to prorlda BMehanlam, which can be 
eaally and salchly mantpnlatad to change the 
poaltloa of amngmuant to perform the tone- 
tlona of a baby aoaeh. a high chair and a 
baby Jumper 

t'OLLAPgiBLIi CBMra OR PACKING 
CARBON J UcLaoo and C r RAiwaman. 
Ragle B»M, Olndlay St, Adelaida, South 
Australia, AaatraBa. This ^rate has been 
*^HMcUlly daalgAad for pacUng^ shipping and 
the traniporUtlOB of oa b l b lt loii peltry, qr 
may bo aaad fOr Other pmpaaat Ha apeela] 
f«atut* belag that whan aotpty It can be 
eoUapaad at fatdad down Into oaeaU ipaaa foe 
transit or ahoa gg o, thenhy radndng ipaoai 
Mnaagaant oott, Abd the Uabmty of hraak- 
att Whan atootad the ptfts faitartoek and hold 
aaa anottm 

^aBOnnniMO TIF^-A, C Upo^ Craadn, 
Cat An ahfart of tuahwantton U to prorlde 
a means Per MlM&f *• hh uait ri ng ta 
ai • maSk tgrthur opjMh it to W 


ride a hooked tip which may be asc«l with 
either round or Hat h1io« Inees. and which 
eatchca la the upt»cr eyelets of the shoe ami 
enables the reet of the string to b** loosened 
without pulling the ends out of the upper 
eyelets, 

8AMTARY T1 B AND SINK TRAP—H J 
Uct}i.iKit(, 770 0th Are, New \orh N Y 
This lurcntloii has fur Us object to prnrldc 
a trap which will pmpcMy trap oue or more 
fixtures and trap both articles against the 
passage of gas from tbe sewer A more specific 
object is the prortslon of a trap to which 
two or more drain pipes may be connected, the 
conaeotlon fur numt of the pipes being be¬ 
neath the lerel of tbe water In the trap 

BOAT irru..—<1 naiMT 1828 Boaton B4Mid 
New York N Y The ubj<>ct la tn prevent a 
boat-hnll structure in which It la poartblc with 

iHHllliiKnnpjg 

Z 3 

A SIlilE VIEW AXD HOtlUI^TAL SKrTlON 
the aame horsepower to obtain an increased 
speed The boat bull comprlaea aide portions 
bar lug a plurality of Integral rertlcaliy ex 
tending wavellke corrugations throughout Its 
length tbe cornigalloiis hsTlug an amplitude 
reUtlrely small cnnifiared to the war* length 

PLAKIFH lUlARn-.-J 3 IWaU KY and T G 
A lIowiKY, 211 Bearb IlKth St. Rockaway 
Park, LI N \ The Inrentlon has for its 
object to pnivifle n plauter hoard arranged to 
lock or key the plsMler In place Another ob¬ 
ject is to nlnforce the plaster board aud at 
the sane time prorlde a simple uicsns for 
nslling It to the stiiddlug Joists or other sup¬ 
port without danger of the nail bead pulling 
through the hoard In case the latter becomes 
damp or soft 

MHHIKNDK—A !< TiioasTClN, c/o I llllau 
n Thorsteln llJl Flatbnsh Are Bnmklya 
V 'I All object of the lurentlon Is to so c<m 
struct a fishhiMHik that no danger of ths same 
tearing the fish s mouth exists no matter how 
grest the pull A further object Is to prurldo 
a eonstrnctlfMi which shall be extremely simple, 
Its parts being such Ihst It may lie manufae 
lured at small expense at tbe aama time ha 
strung enough to reduce the danger of break¬ 
age to a minimum 

DIHPrNHlNO lABINFT —R rAsam.!, 
sildnwB l 4 irduer A Cannon 15 flsrtilsou Htf*ck 
tort Hcfill, Kau Among the objects of the 
Inrentlon Is to pnirklc a dispensing cabinet 
Which will be matnty transparent so as to at 
tractlrrly display the gowls and which can 
bs operated to dis|itmso the lowermost article 
In any of the compartments, oue at a time pro- 
Tlskm Is made by which the deTlce can be 
readily taken apart for cleaning and easily 
aaseoibled 

CONCBN'TBATGR.—J I»ollock Boldleri 

Home, Bawtelle Cal This inrentlon relates 
to a cunatructlon of rllllHS and amalgamating 
traya for osa In placer mining Tbe traya may 



A nAW TtBW or TBI ownoi 
be readily rsmoTsd to eoBeet the goM by alld- 
lug them transToroely of tbs sluice and other 
trays slipped Into tbclr places. By meaus of 
this oonstmcHon a Tery high iiereantacs of 
flour gold may be aaTsd as weU as the black 
aawL 

NBGOTtABLB PAPER.—C D Ouatom, 219 
BoaerlUa Atu., Newark. K 3 The Inreatton 
eapadiUly rslatea to oktoks, drafts, money or- 
derA n»d the llko. Among ths objects Is to 
provide a cheek whkk U to aafegnard the 
payor agataot frandnlent methods being cao' 
riad out to rales or laeraaaa the amonnt orlg- 
toaity proYtdad for, and to proTMe a ehccfc 
whkh baa a wider rang* tbaa the ordloary 
trarelarO* check fai that the obeek may be mads 
trarelen chsek ia that tbs ebaeh may ba made 
oat for tbs eiact amo aa t of the patobasa of 
ffO^A 


WINDOW—A Mai Kinnon. TuckahiH* N T 
Tbe gsneral object of the luventlou Is to pro¬ 
vide a window having sliding sashes pivotally 
connected with siHqiendlng chains or cords to 
permit of the window being turned about the 
pivots as an axis for convciili-iit cleaning or 
to provide ventilation to ■ greoter or less de 
gree a nnv<l form of stop beads and parting 
strips factoring In tbe tnriilng of the oasb 

NAhETY UATCn THAI —A A Tl UBH 
lloiel ( haiitnn 08 nuDimer Are Hammond 
Ind Tbe Invention la primarily designed tn 
be nsed for advertbdug. An nbjeei is to pro- 
vlda a holder which may ht placed In hotels, 
rsalaurants and the like an to afford easy ar 
cess til tbe niutches and the striking snrfaee 
while at the aame time prevent the liability 
of the box being carried away 

ATTACHMENT Ktm KXTKNBION TA- 
BIJ£8—y O iMUaiiY e/o Itlermun Fnmlture 
( O.. Nnrthflnid, Minn The object Is to provide 
an attachment by meana of which extenilon 
leareo may be added and flnaty locked to 
the table and to each other at ono skis to 
prevent any displacement with respect to the 
top and each other and wherein tbe Ioutm 
are easily detached when desired. 

DAM OR CHECK—( I Rtkn and 8 
Mm iicix, Jkix 581 Ault < olo l*hls inven¬ 
tion bus for its oliject to pnivkic a device cs- 
pahlc Ilf being transportiHt from place to place, 
and being secured in place in s ditch or drain 
at any desired point for forming a check or 
closure to stop the flow of water and wherein 
the said dam or check Is pruvliled with means 
for p« null ting a restr1rte<1 flow which may 
be regulated 

I'RIICFBB Dh UhDlTClNIl IRON FROM 
IIIFORR—J T JuVEH 1104 Mlsstsslppi Ave 
liormont. la. An object of the Invditlon Is 
to provide a pro«*ruB for niluring Iran fnim 
the ore without the urn of lime, and for re¬ 
covering the Iron In a form which may be more 
readily handled or shipped A further object 
la to provide a process by nieans of which not 
only Is a smaller aninuut of fool nee«let1 but 
a iHirtlon of ths fuel Is recovered In the form 
of coke of gmsi horning quality 

moth HR Oh rRODKlNO hhUltORIII 
CON—j T JoKPH 1104 Mlsslsaiipl Ave Don 
moot ra An object of the Invent Ion la to 
prnvifla a process for the priMliieilnn of firm- 
silicon which does not require the use of spe¬ 
cially designed machinery but which may be 
tarried out through the use ot ortllnary bimw- 
niluB such aa a regenerative coking oven and 
a regenerative furnace This process requires 
that the ore tie In a finely dirtileil stale 

MtrTAI I T^R(H4 Al IMttX h KH — J T 
JoMCNj 1104 Mlsaisslppl Avr Dormont Pa 
This prticess consists In mishlng the ore to 
a flneneu approximating twenty to one bun- 
dreil mesh mixing with the prindtiul ore an 
I xeess of enished coal of substniitlally the 
tiame fliienesa beating the ore and C4pal to¬ 
gether suhatantlaUy ont of the presence of air 
to a tcmiierature aufllclent to coke the coal 
and to produce an aggloroenited mass resem 
bliiig coke aud subsequently separating tba 
metals from the coke 

VIU^ANIZFU—K I) lloMTUtk, 1 J 
IIamiki and ( II Matiihs. mldresa Hamlel A 
Mather Tipton Iowa The luventlnu relates 
more particiilarly to a rulcanlser designed for 
cfiuiiectlng the ends of rubber tubes an ob¬ 
ject IM ihg to iirovlds a device which farllttates 
the vulcanlslug operation either In the form¬ 
ing of a single or a double opllre A further 
object is to provide a vnlesniacr which Is 
readily adjustable to the aise of ths tuba to 
be TUlcanlaod 

HudwAiw uid Toob 

WRENCH—O < KoraSA 2818 Cottage 
Orore Ave Chicago III An object of this 
tnvcntloa Is to provide a wrench whlcta will 
he capable of quick adjustmeut and at the saaH 
time capable of absolutely accurate adjustment 
so that it may be adjoated to fit any alM nut, 
without any play in tha movmbla Jaw Tha 
wrench is simple and strong 

DBVTAL TOOL.—r GoMSALM, 155 W 47th 
€t, New York, N Y Tha InvanHon alma to 
provida mcaea wblek will permit the opera* 
tioa of the tool fay the same hand which 
grasps tha tool, thua permitting the freedom 
of the aaeond hand of tbe operator A farther 
object ia the coBstriKtlon of a device In whleh 
any aerideotol disengagement of ths. cap from 
tha steal of the chock wlU ba preventod. 


lOMIllNATIUN l!WRAIi*n, 1.11A1U4KB 
AM> TAMFFU—T J Ainar, Albla Iowa 
An obj4>ct of The Invention ia to provide in 
onn tt*ul means for i ffrctlrrly performing a 
plurality of functions ordinarily performed by 
a iiutitbcr of Hcparste tools In blast ing opeia- 
tiona suili as lu coal mltico, A further object 
la to provide a t<H>l that cau he ttsnd In plactng 
and tarapiiig hii rsploslve charge In posltloD 
for firing wilhtmt any pmulbiUty of producing 
a spark 

VAI \£ HMtlMl ( (iMritl-HHUR AND 
VALVt GUlNDlNil T<X>L—K i> HiLU 
VAN, 1U27 l^rk Av( Madison lud Tbe In¬ 
vention ha a for its object to provide s nlmple 
Inexpensive tfMil uf the character SfieclUed tgr 
meaiiH of which the springs of ralvea of tha 
overhead and rage type may be rtiraprraaed 
easily and unlfornily aud by means of whleh 
tha valve may bo ground 

Heating and Lighting 

OIL BLIINEU—J A Lamon. Hprucr and 
Van Dine Ave (ileiidalo. > Y Tbe InvsB— 
tlon alma to pivivlde an oil burner which may 
be uued with extri mt rconomy for commer¬ 
cial and house besting purposes, and by means 
of which primarily the volatile fluid wtU be 
more readily and thorunghly vatwrlsed fur¬ 
ther Inwiiiing an intimate commingling and mln- 
utH mih iilrlditig of the particles furuilng the 
fuel mixture 

IIFATINO STRTBM— P UcLaluiilix 03D 
(.entralAve iKiver N 11 Among the objects 
of tbe liiventlou la to provide a heating gys 
tern In which the hot air Is utilised to vapor¬ 
ise water and din>ct the moisture laden air 
tftgether with the direct heat nults of tbe 
heating means through any sppnivefl aystem 
for healing purposea the air being directed by 
mraus of a fan ur bUiwer Into and through 
the ayalem which rrmtlta lu an economy of 
fuel and permits an effective control of the 
circulating medium 

RFTORT FTIK hYTHAlTINO OIL KTt — 
A V 701X0 Box IMl Ue Heque, Colo Tbs 
tnvcntloa filutes to tbe extraction of oil 
gas. and other products from shale oil sand 
(s»a] etc by deatrnctlre dlstlUstlun and baa 
for its object to provide a kiln and process 
for tbe cxtractiuu fnim ores and the like 
Tbe pruccHN conslsiM In healing tbe material 
to a siifflilcnl ttiupirature to drive off the 
gas, oil or the like and condense the gaseous 
products driven off 

t I LAN Ot T Ft)H BURNLUtf —L. INiLUMAM. 
SI Snl Ht llnioklyii N \ This Invention 
nUaltK to self blowing lorches. l*he primary 
object is to ho eousiruel the pluga or caps 
<lo«lng tbi emlM of the fuel and relurt tubea 
thnt a paiwage in preaeuted lu allmment with 
the passage thmiigh thi constructed bunier 
tube in nnler to rscllltate tbe cleaning ttaareof 

Madilneg And Mecluuiical Dericeg 

I ATIll- I III 4 K—II \ ItsuoKH, llatnbridge 
Ga The prlnrlpsl ohjoet of tbe Invention la 
to provide a chuck In which the clamps for 
huldlng the work may quickly be lutcnhanged 
for tbuM uf other slses so that work nf various 
sixes OMy h(. (lutckly accuuimodatcd A further 
object la to provide a chuck made of two sne- 
tloiis separably connected by meana of a re¬ 
movable clamp tbe work clamps btlng retained 
within each section of the chuck, 

l>F\irh Milt OPh HATING FtlKlGlIT KI K- 
VATOR lIATtll 1N10UH—J K B kiNiAi and 
C L. Hi LOHLM. c/u Quincy FTcrator Gate Co,, 
Quincy 111 An object of the Inveiitlun Is to 
provide a device b> means uf wklih a pair 
of hatch doors, which are normally locked to- 
gcthir may be iinliH'ked from the car nf the 
elevator one door moving npwardty and the 
other ditwnwsrdly slraultatieously both doons 
starting witk a alow movmeut, gradually be 
Ing accelerated aud alowlng up toward tha 
end of tbe movemenl. 

PAPER GKlPnXO DBVIl t —8 IIetkeb. 
1205 43rd Ht Brooklyn. N \ This invention 
relates to an attachment for printing preaaaa. 
An object la to provide an adjustable paper 
gripping device. In addition to those already 
provided which will prevent paper thrnngbnut 
the greater portion thereof from rippling or 
blllowlnc which provlatun Insum the proper 
disposition of printing matter on the paper 
without dlaflguratUm thereof 

ATPArnMJCNT FOR ROODWORKIKO 
SnAPERH —W A. nawN e/o Peerless Tank 
A Best Works. EvansvlllA, Ind An object ia to 
provide an attachment for woodwt^Ung shaper 
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SCXENTIFIC AMSBICAN 


kBTlniP BMtns for MtoaMOMltj boldlar tOt 
work to bv >liap«(l la coutact wltk tbt cuttlaa 
knlrra and fur movlnc tfa* work to oaeaalon 
the ■taaplna of the aame In the Bia«ner r«* 
qalred A further ufajeet la to prorlda a d«- 
Tlee that hai meana for aatomatleall/ Tarylng 
the epeed uf moranent to oompmaata for dU* 
frreucea In the hardncea of different gradet at 
wotid when the knife la eatting against, or In 
the dlrertlun of the grain 

PUOFIIE MAP HACUINB—H S. Clak, 
Walla Walla, Wash An object of the Idtsd- 
tton la to prorMe a machine to produce ante- 
mattcalljr a dellueatlun on a record aheet of 
the proflie of the road traverenl bj the Tehkie 
on which the device la carried The esaehtue 
comprlaea a pendulum mounted to awing on 
pirota In a vertical plane to the direction of 
travel, thua indicating the grade All tbel 
parte are mounted lit a anltable rigid frame ' 

PAPER FBBO AT^RM PUR ADDING UA-| 
ClliNRa—T P UUTTIN. Ja, r/u Block Yardi 
Natl lunk. Oklabcmia Cltp, Okla The prin¬ 
cipal object of the Inventlcm la to provide an 
electrlcalljr^ipemtHl alarm for aa adding BU 
rblne la which the paper Itaelf acta aa an 
InanlaioT for aeparatlng a pair of eleetrleaj 
contacts which when the end of the paper ap- 
proaebea. an made to aonad an alarm to ap- 
prlae tfaa operator of the need of a renewal 
of the paper 

WASHING UACmNS.—a W Watra. 887 
W 0th Are, Kmporla, Kan The object la to 
provide a washing machine having a aedtment 
coUeeUttg meana In the form uf a hoppar bot¬ 
tom and a perforated plate above the bottom 
fur anpporring the clottaea, together with a 4o> 
taehable receptacle below the bottom and to 
wkiob the hottoas dellrefB, the bottom bavlag 
a baflU plate at the pedat of daUveij 

Msdftcal DstScm 

IIOUIBU FOR DENTAL X-BAT FILMS^ 
J U MaariN. 811 Wllwm Bldg.. Dallaa. Tei. 
Among the ofajecta of the invention la to priH 
vide a hoMar to which tha film may be ae- 
enred with facility and In a manner to ae- 
curely hold the fllm. ae well aa to provida re¬ 
taining membara ao formed aa to bUnkat the 
minimum nren, and thereby expoea tha maal- 
mum area for the clear viewing of the libn 
The device la arranged for a single picture 
or two cerlea totaling views of the complete 
motrtli 


BCohichl Dovlcw 

SUARPENBH k OR P tl O N O Q R A P H 
NXEDLHKr-U W Matii, 811 Grove 8t. 
Brooklyn. N T This invention la arranged 
to enahla the user to quickly and accurately 
reaharpen a used needle or atylusb Anotber 
object Is to provide a sharpener which con 
be readily held In the hand and reqnlrea ao 
other support The sharpener Is simple* dur 
able In construction and not liable to get 
easily out order 

PrlM Moroni and Tli^ Aflcooaorioa 

PISTON—C K nANOLU 475 Bast Ave 38, 
Loa Angeles, Pal Among the objects of the 
invention Is to provide a aheet metal platou 
for Internal combuatloti cnglnea bavlag east 
metal baana with flange and groove oonniio- 
tloa and aim pruvlde within the piston a pis¬ 
ton head supporting brace with Its base portion 
located agalnat the piston pin bosses, whereby a 
maxlmoa of strength and union of parts is 
insured. 

OA8 PROm^CKR—n T BHITH, 40 Wood- 
berry Grove, Mnsbnry l*ark, Lundun, N 4 
Ragland This invention relates tu a nsethod 
of prodnelng gas fur supplying Internal com¬ 
bustion engines. The object Is to provide a 
producer of relatively light weight small alM 
and high eOrteury adapted to supply gas tu 
internal combustltm engines am th? like, cap¬ 
able uf adaptlug itaelf autotnatlrally tu vary¬ 
ing Inada, and provide pmctlcally unvarying 
quality without dlatlllatlon of the fuel 

GAS M1Xk.!t—C II BnHvnrr* Ren Wat 
Corp 248 W 47th «t New York, N T Tbia 
tnventUMi rclatee to Internal etmbuatlon en- 
gtnea, and baa fur an object to provide a 
mixer having means for Improving the ctaarae- 
ter of the mixture of gas and atr naed In an 
Internal combuatlob engine by causing tha 
small dropa of vaimrlsable llqnld ordinarily i 
held In suspension to he broken up and 
vaporised I 

CYLINDER ARH PISTON CONBTBDCTION 
—O B. Piru.tl|l, Park Row Bldg, Nhw York, 
N T The InventhA pertalna more partica* 
larly to devices commonly employed In Internal 
combustion englnesL In thta invention the 
eyllndera are construc t ed In such manner as to 
carry the rings Inateud of tha ptatona, thus 
ahouM the ringa break the greatest damage 
wbieh eould he dona woold be a aeerlag of tha 




ptatOD a ilaile pisteu when It bamims dags^ 
aged fOuM be rsplaeci without tha h/Mcarflll^ 
of reptaetag the vimaladsr which ffa ta wmMr 
np the aaglht. 

RRliwajB nd Ttelr Attmmlm 

BAIL JOINT —J C, PKPmaa. 700 Jaaa Bt, 
New OrleaaSi La Tha object of tha luveatloa 
la to provida a rail joint of tha ekalv typa| 
which la of teple and datable oOMtractioB, 
reliable In opeiatloa autf eaay to apply, and! 
which le e^eclaUy adapted for use aa ga 
emergenry apUce, being capable of effeetthg a 
complete and safe union of hrokea falls with¬ 
out the use of bolts or similar Caatenlngs and 
sriu a great aavlag of time aad labor 
CAR DRAKE CONTROLLING MKANR.^ 
r R. RftcttAMWUO* 1014 B. IBth Bt* Bt Jo^ 
seph. Ho. Amoag the otajeeta of this Invent 
tion is to provide means for coatroHlng the 
operation of the dmm or winding aplndle foFt 



A Mltia HlJIVATltlN WITH VAri PLATn BAUD 
WlIBU AND cnAlK OHITTSD 

railwsy car* brake ehalna Uorc deUnltely. 
stated the device provides a positive sseorlng 
means for the locking pawl cooperating with 
the ratchet wheel aaaoelated with aald hraka 
dmm 

PofUlninf to BocroftUoR 

TOT HORRKMaBlLB—R. A. HUNAIIAg. 
Ban Franclaeo, Cat The Invention has refer¬ 
ence nnire particularly to a eombtnsd hobby 
horns and vehicle Among the objects la to 
provide a device so oonatructed that tha rider 
will experience realistic eondItkNUi In rUHng 
the toy, with means whereby the steerliig 
wheels may be gnlded by the relna, and the 
prupelllug means being operated through the 
stirrup straps both the steering and pro¬ 
pelling maana being hidden within the body 
of the vehleK 

GAME AFFAUATUB.--1L M RuiTB. 867 W 
23rd 8t. New York. N T An objert of tta 
luvenUoo la to provida a game affording con 
stderabls amussment and requiring idilll on 
the part of the operator bt pnidoes dealrad 
reaullA The apparatna comprises a rotataUs 
member having a rim and adapted to contain 
batla, passages extending from the rim at the 
lower portion, and receiving pockets at the up¬ 
per ends of the passages fur receiving the ballf 
paseing np the passage by eentrtfngal fores, oa 
the rotating of the member 

AMTBEMFNT DKVKTC—J Porma, 1814 
Ave. U., Brooklyn N Y The Invention rw 
lates to a device ao arranged that St may be 
nsed aa a toy or la advertlalng An object 
Is to provide a reflecting drrlce asaoeUted with 
H movable light In anch manner that the mov¬ 
ing of the light will eanae the reflection to 
rhange In proportion to the movesnant of tho 
light toward or frtun the reflector 

WAGON^F HiWaid, WaAIngton, D C 
Among the objeota of the Invention la to pn^ 
vide a wagon which may he utUlaed solely for 
amusement pnrpoeea, and which preasnta for 
this porpoae n wagon body which auy he con¬ 
trolled m as to paruhe of a wavaJlke or roU- 
tng motion, rciativriy to the nrantng gear 
which carries tbs body thereof 


T\ e wish to call attention to the fhet thati| 
we are In a poatOon to rendtr eompatant aarv^ 
Ices la every branch of patent or traflo ma rt 
work Our staff Is composed of BMehantoal, 
electrical and ekemleal sxpevta, tboronghty 
trained to prepare aad pmaheute an patent 
appUeatioDA trr«R>aettva of the eomples natisu 
of the ntajeet-mattav tavolved, or of ' 
spoctaHaod tocbaiaal or odontlfltt khowlodgo! 
required Ihernfot. 

We also have assoelatse thronghaut 
workL who asaM tn tha groooo n Bog dff BBtflM 
and trade-marh hppileatloofl filed in aO 
trice fortifn to tho Unttad Btatoa. 

KITNN h COl, BoUottocfl of Fh^ti , , 
Wootwortb BuMtafl. HVW tOHMl 

Tosree BnUdlaii, OBt^CMK lt3U. 

BetsntlAoAsanieaaMifr. WAMnMQVfHI, th 
Bohart BnOflhiB. «Alt niMBBOlK CAlaf 


gnsstMsf Mwr Is IVniM 

fCoMMMl Jrm fBf« 97) 
jiMiterIc BBlM to BUB to tbeonitt 

oiR bt rni, but Rfc rodnetd flvcfld. Tbto 
BOint to tpiidiod qpoa to bring oot tlut 
tlM two englMB ftwl tbotr dgnano* nmat 
bo iBoopodUbod bofOre the forry to oot 
of ea&mlwioB. Tbo boot to Intoodod to 
oocoBUttodoto four Uam of TeUdeo on 
oneh dedt, oad her oremU tongth to 20B 
tmt with o moxlmum baom ovor tbo 
gnorda of 68H fret. 

An oltomotlTo dedgn by tho oame teeb- 
nidotfl to fn* o croft of eqnol length and 
breadth bat able to tranqiort four Unto 
of nuefainen on tbe njiper deck and oto no 
tbo main deck. Thto ferrj to to bo iiro- 
pdled br bow-and atern acrewa actuated 
by electric laotora. The operating eortont 
to to be aopplied by two Dtoed elecCrtc 
oatta eadi of 600 boraepower It to 
daimed that aa antomobUe fenr of 
dthor of th eao tffpoOi compared with a 
vna a r l of Uka capadty lirlven by a ateam 
engine. ctmUl be nm for $2,000 leM a 
j^Bkmth 

A atiu later deatgn. prepared by Meam. 
tilekle, to for a donUe-deefc ferrjr havliig 
aa overall length of 220 feet and a aiBXI- 
aiaia liearo of 04 feet, and to Intended to 
tfnnaport at one time anywhere from 00 
to 90 aottonobilea on the main deck 
Again, oll-electrlc drive la to be the pro- 
pnlaive medlam operating bow-and-etem 
acrewH, and a ap^ of 11 knota to ea- 
pected The two propeltm are to be re- 
vqlved by Independent motors, and whan 
gdDg ahead the after motor will develop 
760 horaopower while the forward mo¬ 
tor will he mnning at the rate of 71 hone* 
power, making a UiU\ abaft honu^wer of 
821 Id otlier words, the how screw will 
be rotated only fast enough to neutraltae 
frictional reatotance while the after pro¬ 
peller will aaonme the task of the ferry*a 
drive There to reason to believe that this 
arrangement will make for economy, tnai- 
mneh aa experience has revealed that the 
forward screw, when operating at fnU 
power tenda to Impede the advance of 
a vessel no equipped This la dae to the 
rearward mah of the prc»peUar*a wake 
which angmenta the frictional reatotanea 
to bo overcome by the craft 

ProtNibly the meet nnlqne acbemo for 
an automotive vehicular ferry is that 
evolved by Mr vonRoaen. Hto dealgb 
calls for a twin hull or catamaran craft 
haring a length of 820 foot with a maxi¬ 
mum beam of 130 feet The WNUdonanpoa 
of the main and upper decks to such that 
the boat ahonld be able to transport at 
one time aboot 820 vehlctoa. depending 
uiNm the alie of the machines. With serv¬ 
ice of a mixed character, oonatotliw of 
both pleasure can and motor tmcki, the 
heavier loaded cooveyajicen would oc¬ 
cupy the main deck while the lighter cars 
would be carried on the upper deck 
Cnbln accommodations would be ample 
enough to take care of nearly 130 O paa- 
sengcra. 

The two hulla, each with a breadth of 
30 feet, are bound together by atordy 
girders svpportihg stroiif Umgitudlna) 
beams, and the mittre itmetnra to dehmed 
of miffletent rigidity to meet every Ukriy 
atreas with a geoanma margiii of aafaty 
BeGsuae tiie two hnUa are of flnp model 
the designer azpecta to Obtain A spe ed of 
14 knota an witii a total develop¬ 
ment of 8j000 lndlceted boraspcwcff In 
each hnll there Would be plae^ a alngle 
reveralbla Dtoeel englna of lAOO horse¬ 
power direct oo En flcted to ahafting roaift- 
tog fore-and-aft ynd turning « bow and a 
atom proprilcr, MtpectiTflUy ManUNtfy. 
the great beam ^ fhe cataktoraa toilia 
\moM torare notaUe trahevena toaMntF; 
ntod we ere told thet k fmy tut tM fiheiv 
fctar would coet toaa to bung than 
amaUer boats of atoaUar oontotoed carrot 
capacity TMoaH^< tine adopttoh 
^ Dle^dagtoee woqld make for dpara- 


JUS mi nHmm 

tear coa hw toto ag $1$* to 

from ttoflk of aiW ««Mag toreyb^ 
the veatoeeen crefk to w eh eegae mlst^ 
saay be looked fur In Ibe neaff fatoea^ di|K 
peetoUy wbeae heavy ThhMltip-tMte 
mnat he takitt eare of- Omdlttegr eatok 
today la seme eeeMoaa «ff tho ftotokrt. 
Statea demanding a oah e qato aia e ef Iku 
sort The qae etl oo tot Whea wHi am- 
nlc^l autbortttoB hr patotlB eBtotyafse 
taka the altoatloB to hand and hand fhe 
needful navigaUe Itohh to bridge m 
hanpertog water gi^T ftooae am T 


dee^gnet hda ewanced^ two: 



pBtttag Gtmi 8u4 Ut Wock 

(Coariaaed jfbm yegg 4$) 

At the New Bmnawlrii saeatir the 
method tavolvea toe heattog df the Bflad 
with ordinary Ume and watoff^ whkb to- 
toaaeo toe potaah trau Ita bsIm with the 
saad, traradonaUig tt Into ariuUe aad 
usable tmha. Bvery day IjW tMU of 
green sand, 009 tons of qgtofcliiaa, and 
MOO tons of water wtU be OwiHiMtoHaty 
pumped through large dlgaaftiffa, where toe 
wealth of poteah locked np agM ago will 
be releeaed. 

To Bopidy the Ubm neeawary fortreat-, 
Ing the gram aand^ pare deporite df Itow- 
abmo wlU be taken fnai qiaarriee looated 
to Bneaex Oounty, New Jeceey Qaarrytog 
and crutotog maridnery win ba toataUed 
to sapidy 1,700 tons per day of cnatoed 
Hmeatooe, which to to be trehaportod to 
tbs New Brunswick factory, a diatanoa of 
aboot aeventy mltoa by railroad. 

Intereating, itotoed, are tha aMtheda 
used to the raanafactiire of die pare pot¬ 
ter the nee of the tamaerA tfaa 
Unndrlea, the soap factorlaa, and of the 
oonntleaa other neea to whldi potaah to 
put For tha burning of the llmcatone 
there has been tmilt the largmt Ume idant 
to the world, constoting of ten gnat ktou, 
that have every eppeerence, when viewed 
from the front, of teor te en-tach guaa. 

The llmcatone. croabed from tfaa quarry 
lumps to a Uniterm one-lncli sIba win be 
dtocharged from the railroad aim Into 
an unloading hopper whtefa teedg dlmetiy 
to a conveyor belt for camiiig the ma¬ 
terial to small atoraga bine above toe 
kltoA frmn wlilcb It wlU be autonmftoeWy 
ted Into the kltoA 

A Urge crane to nied for excess aUp- 
meutA which are to be dumped and xe- 
BMved ton main atorage Apnmof 000 teet 
long by 100 flmt wide and plied ternae to 
ttoM of Interrupted ahlpineiits. 

The hot itone dieefaarged from the fctliui 
will be cooled to rotary oodtere and alakad 
at the end of the codler with an excm of 
water, tons forming a line rinrry aaally 
and cheaply tranaportable by pompA 

Later it wlU be abown how, tot realdiie 
to naed, bat mark how every little thing to 
utfltoed during the pr Oo ea a of nunufac- 
tare The Ume kUne ate to be heetad 
by on and toe waste gaam oidltctod and 
nasd under waste beet bottem, tons pto- 
dnctiig enough beet to amount to fifty tow 
of coal dally* 

The green sand, which to ensatntoA 
from Ita beds by ateem ahev^ wUl readi 
the plant ty barge Ig a miA grannUr 
gaudy oondltUm, and win be u nl eaded by 
a giant crane altuady bqUt Ag to toe 
case of toe UiMBtoner there la ample stotw 
age Apace to neoeptoodate a supply,, and 
the la of aidihiflnt fupeoHy >te 

hMdl, jIm B«nul 4aMii4 tt, pteitat 

aUla i|Bd tUp, ,( th, n» 

maA w te O, griattm 

vkm, aljuA «ttk U to 

•mad w Sat M par mt U MM* 

tbmm • joomak MMM. . , , 

mm. wmA pai|,4tta.«tomi 
tog and toan to 

.tiUn geat fhrftw toe 

toe olgeetoieB^toltoLnlBeiii.^dtoa'* 
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jftarwimim' 

PWWW «t ■•tWtid 
ptuua, 

to if iw mA im ^onutim ci «tnm it 
««ll bt Mb Hi ft Uttift Bon 

ttMB lib wbkb kftft M tMt of r»> 
ImmM bboftt ttiww qnftrtftw of the pot¬ 
ash ootttfttMd hi tbt fttnO, hot this la oot 
oottt tt la ftTftporftted bown 
la thft IftMh ^ ft ft oom pft&lk 

Tbft ahftoM- tan>« btfa t er a that win 
be dM «m thoaa derelcM loof 
ftoipeihttentstloo at tbs aoMU Iftotory ran 
tor M IM M yaara at Jonaa Point 
The tftdM ftt Jooaa Point la calM a 
rawn oM but It bnadlod ao hma of green 
aaad ft bar. The dlgaetara oonatat of ?ecr 
atroftf ftM crUodara thirty feat hl^ 
tMtih whieta the aliiR/ wlU be cootln- 
Qooalr pwpbd dftif ftnd night niontta In 
vid auaini out laat before the alnny 
entata the dlgMiter It will be hmted bot 
by the ls0acMi of atoftm nnder SOO 
poonda*" hr—iimir iHa oyltiidera are 
efaoaeft of pr^^ar alia to hold the alurry 
for ftn hoar or ft aaflhdant thna to effect 
tbe c oh e e to loa of threft-qaartera of ttuf 
potash In the hot alarry into a eery aolt^ 
Maenad eaaHy ^'oaptored" torm. 

After laaTlng tba dlfeatera, tbe hot con- 
eerted alorry wlU hate Ita beat removed 
In ^>edal bollera In whlefa the bot liquid 
Is naed aa the aooroe of beat and tbna 
generatea atoam for the idant Thaexcew 
pfM a n ta of tba alorry win be removed by 
friction In aawUI ptpea. The alurry, now 
oo(Aed below tbe botUiif point of water, 
will be altered In atandard littara and toa 
liquid eanatlc potaah thna obtained aent 
to tbe evaporator boUdlng for concentra¬ 
tion 

In the evaporator bnUding will be lo¬ 
cated tba large qnadnipla effect evapo¬ 
rator, wbldb Is employed to conoentrata 
tbe caimtie potailt Thli araporator con- 
slats of lonr aectloaa each aa tall as an 
onttnary three s to ry bonae, and It has a 
capacity of OlfiOO tons of water erapoiated 
in eadt twenty-tonr boara, ntlUsliig e«* 
haust steam tscluMvely, and turing this 
steam four separata and distinct times. 

Toniliig back to tba reddna that waa 
separated by filtratton from toe caustic 
potato, nsatm by^irodiicts of tbe trana- 
fonnatloa of green aand are found Tba 
azeesa of tba Ubm and tba alUcataa formed 
In toe leactloa are capable of a variety of 
uaea, tbe moat Imptvtaat of which la in 
the prodnetlon of brick. 

Already, mnilena of britos have been 
made out of tba resldiia. Tbe proc e aa la 
qmte atmnla. Tba realdoe is snlxad with 
sand, and toa reanltlai material ia p res sed 
Into brltoa, Tbaae bricks are tben placed 
Into hardanlag cyllodera, where they are 
sobjeeted to IBO poonds of steam for some 
hours to aftbet tba reaction between the 
cemantlttoaa autorlali of toe restdne and 
tbe sand, Tbeaa bricks have anecaaafully 
stood eacbanstlva toots as to quality, and 
have been nsad to Imlld some of the bnlld- 
ingi at tof New Bromnrlck plant 

The resldna, carrying as It does about 
40 per cent of Uma togatoer wlib cooald- 
eraUa aUlea la • vary fliMly divided lOrm, 
WlU be matoated trbare lime U Beaded for 
swaatenlag the aonr kalis of Kew York, 
New Jenmy* and Conaactleat, aa wCU aa 
other statoa wb«t the price of traospor 
tathm hr h6t Sao great It la conAdantly 
mepeetad tost torn wfH 1M markets for 
tola Itea—rtyhig tealdae to w 800,000 
tons a year Hia K«w 7«ktoy BlxpOTlmrat 
statloa toeatodht NCiir Bnmawfto also, la 
uring this Uma otnyM Mdaa on some 
of XfM ecgavbMtal plotg, Sad alxaady Its 
Cm pnvorM Mn toowA. 

ottt leitit srtiicnip, «M 

frtm p«f» 4i) 

PUr tt* Bate rntfl* tttwt an «a 

Ml 



Does Undark really contain radium? Mott auuredly. 
It II radium, combined in exactly the proper manner 
with zinc lulphide, which givei Undark iti ability to 
•bine continuously in the dark. 

Manufacturer! have been quick to recognize the value 
of Undark. They apply it to the dtali of watchei and 
clocki, to electric puih buttona, to the buckle* of bed 
room liippen, to houie numben, flathlighti, compame*, 
gaioline gauges, autometen, and many other article* 
which you frequently with to lee in the dark 

The next time you fumble for a hgbting twitch, bark 
your ihini on furniture, wonder vainly what time it is 
because of the dark —remember Undark It shines in the 
dark. Dealers can supply you with Undarked articles. 

For interesting little folder telling of tbe production of 
radium and the uses of Undark address 

RADIUM LUMINOUS MATERIAL CORPORATION 
88 Pine Street New York City 

FSsforissi OrsagSf N. i. Miasst Golofudu tad Utah 


To Manufacturers 

The number of manufactured 
articles to which Undarr will 
add tnereaaed utefulncsais mani¬ 
fold From a sales standpoint. 
It has many obvious advantages 
We gladly answer inquiries 
from manufacturers and, when 
It seems advisable, will carry on 
ezpenmental work for them 
Undark may be applied either 
at your plant, or at our own. 

The applicabon of Undark is 
simple It It furnished as a 
powder, which is mixed with 
an adhesive The paste thus 
formed is painted on with a 
brush It adheres firmly to any 
surface 
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Service 



— A» a Flyer 
—As an iMtmctor 
in Fljfing or in 
Omstruction 
—As a Student 
—As a Manufacturer 

MWBR BBFOKB and probably narar 
again wlU tha Indhddaal, tba awoolt or 
tba company I n tara at ad la aaranautleai baira 
lha opportanily to pur c h ae a awo aqulpmeat 
muter aoeh Csvofabla buying aondttlona aa 
affordad by tba War Dapaitttetit'a gtacc late ol 
aato tnrploe 

Aa a alngla Inatanoa of tba great aahiaa of- 
tead. oonaldar tba range of prloea on aero 
notora -a near angina priced aa low aa $100* 
Think of ft t Pkactkally ovary typa of mo t o r 
Aonn whleb to chooaa, too. 

AteulefUlpienes fa Blfcied semswith eaaliimi 
eeam saM only far rtsss rani ie etr uct lpa ntos 
teage far stagfafteDse—0100,1190,0000 end up to OUXM^ 

The list fa du tes afao. ese sfads. igerspstts, ii a Bew n 
fffae. end mfaesltanseas •aiil|i(tamt.--*«ll |irM at a 
aoMO Anstfan alorigiBel eeet. 

Write for Catalog 



Tbe cateteg OtueinMa saneh af this wefarlel end 
■Hr«Btl»ortoM.wfttit«Bworiafa ImuMdfaMddhnry 
MB be PnU in ipee tl oa allowed. TIm cataloa 

afao diaeribee con ren J o a of asm OMton to uaefai epeed 
, teod far the ceiMleg tod^ Artiksse ill gi—'— 


Malarial 


DMolon 


Dispoaal and Salvaga 
Ab Sarvica 
WAR DEPARTMENT 
MM-K.MaWoa.BMc, W■•Ua•tM^DC. 



Tm am »• «MbWr Mrarf, ^ 
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■ANVY MAN*S WOMCSMOP AND 
LADOttATODY 

OompUed aad edited by A IIumU BdckI OiaW 
iaebwLOlotb. TMt pegea 370 UluitmUonSi t2 Jo. 
bymaU 13 40 

A oomniUttlon of bundrede of vthial^ 
tlo^swl inaealous ideae for the menhanfa aad 

(il fnqoeat nMurreMia. It Diay mi ragerdM ee 
tbe beet roBsetloa erf tdeee^ reeaureefu) mea 
pubUsked 

gaorraic amhucan nmusiimo m 

Woolwortb BttIdiBg New York 


rpedUy tod etally did obe reapond Is tbe 
teata. 

Captain Cbartea F Fraaton, wbo baa 
been assigned to tbe command of the 
‘MaryUnd,*' and was aboard daring tbe 
preliminary tiiala U moat enthoalaatlc 
ovt>r tbe perfect performance of tbe new 
eloptrlcally-drlTen ship **NeTer on a 
wamhlp ttaul pleased me more In my 38 
years wltli the Navy 8hes a woud«r in 
(very respect, the beat warahip in our 
Navy and the moat powerful in the 
world/' ho declared, "1 am highly 

pleaa^ and aatlsfted with her ^ectrlc 
(Mjuipment There ia practically no vtbra 
Uon and aouetlmca I actually looked ont 
to sea to learn if we were under power, 
HO guletly attd sntootbly did bar ma^ 
ehlnery operate” 

Like ber prototype the "New Mexico ” 
plontM r electric warship of the world, the 
Maryland la clectiiml throughout Her 
main propulsion machinery cunalats of 
two Curtis steam turMne generators, 
each designed to develop 11,000 kilowatts 
at a speed of 2,000 revolutions per min 
utc to drive tbe ship 21 knots. These 
supply power to four 72)00 horaapower 
(.leneral Electric induction motors, dl* 
rcctly ronneeted with the four propellers 
and turning at 170 revfdiitlons per min 
ute Tbe motors, among the largest ever 
bnllt, are 12 feet in diameter, weigh 02 
tona, and the 28,000 horsepower thus 
Available for propulsion purposes Is 
enough to supply power to a city of 100, 
000 population 

Tbe two turbine generators, siqqplied 
with steam generated by oil burning 
boilers, can be run Indeismdeutly Bltlier 
Is capable of driving tbe ship up to a 
silted of abont 17 knots The power gen¬ 
erated by them Is used for no other pur 
poae than propelling electrical current 
for other needs being generated by six 
%0(Vkilowatt turbine generators. 

Virtually every clcctrlcsl appliance 
used afloat and ashore has been Installed 
In tills now Imttloshlp The eliHtrteal 
equipmunt luclndcs radio telegraph, loud 
Mjieaklng teleiihonea, ordinary telephones, 
g}roscope compass, steering gear, anchor 
windlass, capstan, boat cranes, winches, 
air compn^fisors, air beaters, turret train 
lug, turret gun elevating, ammunition 
hoists, gun firing, range signaling, p^iwder 
testing oven, common de(*k fans. Ice ma 
chines, Isimdry equipment, carpenter 
shop, lighting, vlsnal slguals, motion pic¬ 
tures, steriliser In operating room, potato 
peeler, Ice cream trwMor and other 
kitchen utensils, iwke ovens inms for 
laundry and tailor, storage Imtterlea, iiKk' 
tor iioat Ignition, etc 

It 1 b probable that no ahlp built by any 
nation In the past has been so thor¬ 
oughly equipped for the comfort and con 
vpDlence of the crew 

A completely equipped hospital will be 
maintained ou board with navy suigeons 
to look after the heslth of tbe otew and 
a dentlMt to look after the men's teeth 
A chaplain will ba assigned to the ship to 
hold regular efaurrh services and to de¬ 
vote his time to spiritual welfare of the 
offloeni and men. 

The 'Maryland* Is third in order of 
completion of the eloctrlcally-iuopcUed 
battleships for the navy flhe was built 
by the Newport Newa Shipbuilding and 
Pry Dock Oonqiany and the electrical 
equlpmeDt was diwlgnod and manufac¬ 
tured by the General Rlectric Company 

ITie ahlp was launched on Hareh 20, 
1020 Her tdilef 6baracf«rlstica are 

liength. 624 feet 

lW*am • *••••» *•« 07% feet 

l>raft . 90% feet 

Weight. 82.000 tons 

Speed . ... 21 knota 

Number of propellera . 4 

Shaft horsepower ... 90,000 

Oil cniiadty l«400u000 gaUona 

Oil burning bolleta . S 

Three more batttesbipa of this type are 
being bnllt the ”Weat VlrglnU'* to 
Iw ready tor her trial trips In 10^ 


tbe '^Colontdo’* and tbe **Wtahlngt<m.'* 
In addltton the Navy Is building six 48,- 
000-ton. 00,0Q»horeepow e t batUesUps and 
six hattle-cmlsers, the latter rated at 
180,000 horaepower oacb, which makea 
the propelliDg nudilnery six tlmea as pow¬ 
erful as that of tbe **Maryland” Both 
of these types of warships will carry 
16-inch gnus will be eloctrtcally driven 

Production of the electrical machinery 
for mveral nf these v e ss el s Is now pro¬ 
gressing under the direction of W L. R. 
Emmet, who advocated the principles of 
the electric drive as bmg ago as 1000, 
was instrumental In Its adoj^on by tbe 
Government, and designed the first elec¬ 
tric drive Installed by the Navy on a 
battleship, now working so suciwssfnUy 
on tbe IT 8 8 "New Mexico ” 

Something New in SalvagittA 
^ii4Hnent 
(CofaBiiiMNf from page if) 
finally sold to tbe second salvage concern 
for $10,000 and the present operation nn- 
dert^en. While no figures are yet avails 
Me, it is bellevod it cost a relatively 
small sum to raise the vessel this time 
It is estimated the wreck is worth about 
$100,000, besides a valuable cargo of paint. 

It is predicted that the new equlpUMUt 
not only gnwtly reduce the cost nf ssl- 
vaglng vessels, but will make possible the 
salvaging of many vessels whldi could 
not hitherto be raised 

The "mole,” upon wbidi the new system 
principally depends, consists of a wate^ 
tight steel honslng for two elec^trle mo¬ 
tors, each of which drives Independently 
and in opposite dlrectlims a screw pro- 
lieller of slight pitch and at slow speed 
The propellers are In front and a broad 
steri mdder la located in the rear of the 
machine It trails behind It a (xintrol 
cable and a st(?cl lifting cable or chain 
By varying the speed of one motor or tbe 
other as well as the inclination of the 
mdder the direction of the machine may 
be changed at will by tbe operator while 
burrowing In sand In preliminary testa 
the machine burrowed through dry gravel 
under good control 

The operator is provided with a compli¬ 
cated control board, with instruments 
whtih Indicate tbe exact position of the 
"mole' at all times Colored lights Indl 
eati. whether the machine is on an even 
keel or not and whether It is traveling up 
or down. An electrical stethescope is 
provided and It la dalmcd that a trained 
operator can determine, by listening in 
this, Inst what Is tbe nature of the bot 
torn through whl(.h the "mole” Is travel¬ 
ing and ran tell at once when an obstrac-^ 
tion of any kind Is encountered 

It is D(H‘esKary for a dlvor to descend 
with the "mole * to see that it Is properly 
started on its Journey under tbe ship 
'As soon as th" two prapeller gcrews 
emerge from the bottom on the other side 
of the wreck, they of course have no trnc- 
timt and the machine has to be hoisted up 
the rest of the way Tha diver must lo* 
rate the "mole” as it en«rge^ and to aid 
him in this the machine la equipped with 
a tapping devloe which guides him to It 
by sound. 

Once the lifting cable is passed under 
the vesoel pontoons are attached to each 
and. and wbm a suiBcleDt number of pon- 
'toons are ready In plsce, they are simulta¬ 
neously pump^ full of air and the vesad 
ia lifted from the bottom I 

Tbe pontoona dcaerve medal attention 
Winstead of the cooventkmsl wbod or metal 
coDstnictton. they are veritable nndee- 
water balloons, being constructed along 
Identical lines with an air balloon. The 
pontoon consists of an Inner rabbw en¬ 
velope which Is oovered with heavy con 
va& The whole is endoaed in a heavy 
msah bag of ropea to which the lUttng 
oaUea are attadMd. Aa aaaential faa- 
iaca eC tim iwif o en ts a ttmMttathig 
val7« which Many 
yrt ma r s to the bag aa tha poMsoh ap- 
profidiea the Mrface. 
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PATENTS 

f^OC^AVB AN INVErmO* 
A whieh you wish topataal you sah 
writa fully and freely to Munn m 
Co* for advioe in ragaid to tbe beat 
way of obtaining proteetloh Ftsaaa 
send sketohes or a model of your bK 
ventlon and a deseripUoa of tha 
deviot. axploining Ita operation 
All oommuoioatiooa are strictly con¬ 
fidential Our vast nrooilee, extend¬ 
ing over a period of seventy years, 
enablM us m many c ssss to sdviss 
in regard to patentability without 
any expense to the dient Our Hoad* 
on Patents Is sent frss oa re* 
quest. This explains our methods, 
terms, ete, in regard to Palenis, 
Trade Morkot Feieiin P eSentx, ele. 

SC IEN T tf IC AMERICAN 
CMiriHi ruiBl ODw Ihfaa BSAfaia d 
kfaMi fafaMriMT-ialiHMm «l w- 


MUNN A CO., vtmm 

WmImmA ■liAi, 70BK 

Tmw hrfltes. Ca i C M D » ttL 

Aewhm MNfas. VaMMIBIWI, i "C 
MAfatMUhn SagnANOfCA CU. 


gefan^e Aiaartcaa (MtabUtkea 184S) «at^ 

HdenUte American Himthly (estahUSkeh^ _ 
liTO) one year $7.00 

I*ioetMe prepaid In Tnited itatee and pMsm- 
■lone, Mex^ Cota and Panama. 

Peeeif Paefawe 

Brieetiac Amertcea flAO per year iddHlonali 
OdeatlAe Araeneoa Monthly TSe per year ad¬ 
ditional. 


firiranfle Amorlran 79e per year odditionai. 
Ocientiac Awerlcsa ItoO&ly sSe per year oddh 
tiooeL 

The cooiblned evlweriptioB ratal and ratoa to 
forelsn ooimtrln^ fnefodlng Canada, WUl be 
tonUAed uptm •ppltoatioa 
Remit by posUl or expreee moaoy order, bonk 
draft or tittek. 


Qosnfied AdvertisemeDU 


Advertising In this mIwu ts $100 a Une. 
No Ifieo theo Bve nor nmre tkon II Uoeo 
accepted. Count Mvm -werdi to tbo Uao. All 
order* must bo sdoompanled ty a reaUttanea 
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mtoUe meu w eel e l i l l iai Imuicli oiid i 
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WbM Urn am umd at conald- 

M •oonaona air p riw o m 
u aaoMaarr to ^mmnaa the armt water 
praaoova. Bat *a tbe poBtoou riaeii tha 
praaaaia on H ^lttlafcra> aad uiIcm tbr 
Internal ^^pmantro worn It 

wt^ bt aaflieitiifc to borat the bag. Radt 
poatoott la mAA to taaTo a lifting captcltr 
of 25 tool and It la a almido matter of 
ealoolation to dotemlne bow many will 
ba r e q nlmfl to rtlaa a raaad. It la tbongbt 
doable or triple rowa of pontotms woold 
be nrooeMJry to ralaa tome of the largeat 


am ao arranged in tbe tnnnela that read 
Inga oan be obtained from them whlcb 
abow the exact air preamire at all porta 
of the tunnel for tbe dnratlon of tbe teet 
pcrluda. 

There are four obeerration itathma at 
regular Interrala along tbe length of the 
tunnel where euglneere remain and make 
readlnga during the teat perloda. Tbe ap- 
paratue for recording the nlr prcaaure 
readlnga at rarluna plocen tn the teat 
tunnel centera in theae atatlone. Al¬ 
though thla renwrtcable duet won con 


▼eaaela. 

The woodeu or metal pontoon baa al>j 
ware bad tbe dlaadvantago that it could 
not be uaed la Ugb eeaa becauae of the 
danger of damaging both pontoon and 
wrech by bumping together It Ih 
claimed that tbe new pontoon, on tbe con- 
traryt will act aa a buffer to protect the > 
wredc after It baa been ralaed and wbllo 
It la being towed to drydoefc. 

• Tbe Inrentor dalma for bla dericea the 
ability to worlt In rery deep waters, 
where aalTage operatHma are now oon 
aldered Impoaalble. flAa contention, of 
course, remains to be proved Tbe fact 
that tbe diver has to do nothing but sec 
dbat the machlao Is started right and to 
hook on a Una wben It emerges from the 
other aide, wlU make It possible It Is said, 
to equip him with one of the rigid types 
of diving armor which hitherto have been 
of very little nae because they so restrict¬ 
ed tbe movements of the workmen. 

If this feature of the device prtives 
practicable, a veritable trcasnre-inlne will 
be opened to tbe aalvager In spite of tbe 
fact that the vesacls raised since the 
war, e^p«ciaUy In European waters, rep¬ 
resent an enormous fortune, most of the 
known sea wrecka lie at depths at wblib 
a diver cannot work. The chief advan 
tage of tbe aystem appears, however, in 
the fact that all of tbe equipment can be 
carried In a single tug-boat and the fleet 
of veasela ordinarily required In raising 
a wreck are dlspenaed with The cost 
of salvaging Is materially reduced and 
the time required is much leas, If dalma 
are bom out In futore and more dlflkmlt 
opera tloua 

How Much Air for the Tunnel? 

(CMOniwtf from pofo 4t) 
adjustable openings Into coatlnuoua ex 
pansion chambers on each side of tbe 
roadway proper, from which the air will 
escape Into the tunnel. Tbe exhaust duct 
located above the roadway and connect 
cd with the exhaust fans at the shafts 
will he provided with openings of vary 
Ing rises equipped with adjustable shut¬ 
ters as shewn In one of tbe accompany¬ 
ing pbotogratdis. By making tbe open 
ings for tbo intakes and outlets adjusta¬ 
ble, it Is poarible to regulste tbo vidume 
of air supplied and withdrawn so as to 
meet tbe requirements of tbe traffic 

Mow than 116 teste have already been 
completed at Champaign, IUlnula, where 
the model duct is located Despite tbe 
fact that thla midget structure is only 
400 feet long, It Is of aneh constmetton 
thut Its variona aectora can he made to 
represent any particular portion of the| 
real duct which the eugliiem wish Spe-, 
dal atresa has been laid on a study ofj 
the loMM In downabatt elbows as the air I 
wastes are very high in the elbows and 
bends thst connect the fans with the tun¬ 
nel ducta proper Similar emphasis has 
lieen placed on-tbe study of the outlet 
ports or expansion chambers along the 
roadway to aeeertala the losses of outlet 
sir from the duet to the roadway There 
are 224 ^ Uwee outlet ports In the experi 
mental duct and epectal pains have been 
dovoted to the deteteatnatloa of the most 
MtlsCactory sparing of these porte from 
the stendp^t of oeoStinictten and air de* 
livery 


I 


A aoO^mnsfMww, rieetrioally-opent 

i* As*#****"*, 

^ HWhKMk Ijnawk UUi fiw pi 


stmrtod only for the tests now In op¬ 
eration and wUl be rased about August 1, 
1021, when tbe experimental work will 
be completed, It has served a very useful 
purpose and has lioeo rcsponrilde for the 
practical atduHon of tunnel vontilatlon 
and air friction problems uhich, other¬ 
wise, would bare rLinalued Intricate enig¬ 
mas. 

The Summer Sneezer 

(Oontinuift /rom page 4S) 
with protein of feathers to core her, but 
she is now not only tolerant of blnls. but 
keeps a parrot ss a pet» A New \ork 
dramatic critic suffered agonies whenever 
a cat enterefl the room His affection took 
tlie form of nauaea, and he fonnd It tm 
possible to visit his friends who kept cntM 
lest he should he obllgctl to innko s sudden 
and unexplained exit Ilia case, too, uus 
complicated by attacks of “hay fever 
whenever he came near a horse Dtagno 
ris In this case was iM>rfertl> simple, and 
a protracted course of trentuicnt with 
subcutaneous Injections of aerum pre¬ 
pared from the protein of rat hairs and 
horse dander effeeteil a permanent cure 

Some of the suM'eptIblllUt-s that give 
rise to the * hav fever' symptoms are 
very readily remo\ed by treatment, In 
most cases. Thla Is especially true when 
the Infection is due to the pollens of 
plants. One can obtain a diagnosis that 
Identlfles the particular pollen to whlih 
the patient Is susceptible, and tlie cum 
tlve treatment does not have to be ad¬ 
ministered by a physician, after the first 
preatriptlon, as tiie protein preppratlou 
for Immunisation or ^'desensitizing can 
be taken by the mouth 

Tbe careful physician today warns the 
parents and families of perwms who can 
not tolerate the presence of certain aul 
mala or eat certain food that such things 
are not vain Imaginings, whims, fnmJcH 
or * nerves,” but actual lllncssps for which 
a child abould not be st-olded or Inugbed 
at but taken to an up-to-date pliystclnn of 
a modern diagnostic clinic for precise 
diagnosis and ouratlve treatment And 
the hay fever sufferer who goes ou suffer 
ing year after year has only blraself or 
herself to blome 

Onsten and Nebulae 

(Ctmil99ued from pago 4$) 
that they are very numerous, one au¬ 
thority estimating them at 120,000, an 
other puts the number at 0OO,<K)O A re¬ 
cent pronouncement of a Lick Olmervatory 
authority specialising In DCbnlie Is to the 
effect that their great Crosriey reflector is 
able to reveal 700,000, perhaps a round 
1.000,000 or more 

Now tbe spiral nebolie not only "avoid” 
the Galaxy, their number Increasing 
rongbly as observation passei from low 
galactic latitudes to high ones, but they] 
sqem In fact to be actually In m<»tlon away 
from the galactic plane They are not 
only leaving It. but are nishlng away On 
tbe other hand, the globular clusters are 
hastening toward It The concentration 
of the one class near the pole or poles and 
ot tbe other class near tbe equator ap¬ 
pears to suggest that the moveBMate are 
far advanced These results iqipear to 
be facta. If they are Rally tbonraghly 
confirmed by future investigation and the 
exceptiotas recondM with tbrui, then 
theos facts will assume remarkable tmpor 
tance. On the anrfaoe. they are large 
loDooeptiana. HlMea bade of them must 
[be tmtiw of eoormoiM Blfnlflcanoe. 



Uniting a Nation 


Widim reach of the call of 
your telephone are more other 
tdephooes than may be found m 
all the other countnei of the 
world. This It made pottible by 
the Bell System of telephone emn- 
munKstion. 

The central adminiriration of 
toe Bell Syriem by the American 
Telephone and Telegraph Gnn- 
pany— 

Provides for mvcntioa and 
scientific research. 

Provides for the economic 
manufacture of eqimpment 

Provides for the standardiza- 
two of metoodi 


Plans for future extensions. 

Insures financial stabJtty 

It u toe complete cooperatwa 
between the central admnustra- 
tioo and the many operating com¬ 
panies that produces natioo-wide 
telephone service 

It would be unpoiadde tor un¬ 
related orgamzatMos to provido 
toe best service to the greatest; 
number at the lowest rates. Chily 
toe united etfort which msurce 
contmuous devetopownt of tele¬ 
phone commumcatioa can carry 
through that controllBg purpose 
of the Bell System. 



• Bell System * 

American Telephone and Telcoraph Company 
And Associated Companies 

One Pefleyf One SyeSen^ C/nfr ere nf Seretoe, tmd mO rffree S W S amerri 


For GnuiiiithsjTool Makers, Ex¬ 
perimental ft Repair Work, etc. 



Frooi 9 HI. lo l6-ia 
■wiaf. Amafri lor 
Saiam or Foot roww, 
VejgBp^. 

Hp Tr—din. 

W F SJ BnnnnCe. 
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Shinto 
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iHtSulIVVtRDTLE SIAM!' CO 
..MLl'uSlAKPSiriliHSA-nGURf;^^ 
BRIDGFPOKi CONN. 



^otel iRargeilleg 


iiKoA DWAY nt nsm aT„ rtaw tork city 

Rubwiir Bnpr— MtaUnn 
“A ffofel mf «*wf 

lb*tww»n RlvwitMn Drive end CVmtnU t*Hk 
CoOtanl lotmUtNi In New Trtrfc 
1 on mlnmen tir aobwair tn And Ntreet snd *) 
mlnnteoWi Wall Mrewt 
ACmoUvo rot^ iUiin le i»r en ntu 

DtNiHG ROOM AMD OR/LL 
A CmH0 mnd Strain 

M 1 * Mi htha UmoMinr 
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Millions of Dollars Saved! 

LapidoUth is oao of the decsde*i grest conservatioD 
agents It saves concrete floors. 

Conereto Soon wwn crumUlng nray und«r UM. They win throwring 
up shBip •llkftte, coDCnM dost which mined maehiiMry, bearings 
end merchaadiee, and caused delaye and slowed up peoduedoa 
Then came Lapidolith-and ft has saved 200,000,000 square fcst at 
concrete Boors* 

lAPIDOIITH 

TRADC MARK 


the liquid c bsmln e l flushed on now 
SOfffCEBORN PRODUCTS 

QmcodUr 

ttwdorablaMniWlilu. Wsihabl* ftra- 
rwlatlas o#««a|itk«alcw«^S*«f*o- 
My <ltoOT,FlMKidBss«iMii*«l«>MnL 


Um modarn wood pnoorvoUvo flvoo 
oow Ua to old or now woodM Boon 

Stormtight 

ttwiralocriTonefcootlnf tor oU Mndo 
of worn arnow rooli Sovm labor and 
tnainiol coat of now roeto 


or old concrato floors, thoroughly 
hydratoB the c ement or binder, 
and makes the mass granhe- 
hard so that It canma crumble 
or give up dust 

Are your floors untreated? Then 
aave needlaaa expense—investU 
gate Lapidolith 

Larger areas traatsd under our 
auparvialon 

Lapidolith Is the original con¬ 
crete hardener —standiud for ten 


cMCMli Mbcd and Itoeenv 

L SONNEBORN SONS, he. 

IM-i. 2M nUIL ST , NIWTOUC 


Now Ready 

EINSTEIN’S THEORIES 

of Relativity and Gravitation 


S90 popee, Xt mo 


tf^OOnaf, bymailgfl/d 




Bbta-Made Pndon StoDM lawa m ow wntwaaKia Avtaorte 
fir7r.it isi •mmm wttk tk« ukvi aowwame 

‘ ^ Tr ^ ^ ^ drhw mmr. We«i tHi* pWtlw* W 

1 ^ m prinrtii^ hU pwce wcon^ irf ^ It wulUB W 

0M«dTlii|t the to lyn l»Might to * ttmt wmdltlDM WUfc 

Rmperatare at abnat HflOO dag la an «Ue- ^ ^ »»■ fc mmtA » 

trii ovB^ thro ta citing tto poaltW. Jaw dnMTllM AW«la £ 

jnIckljr by plungUi* ^ cnidMe jAIA «« to th. dtfto «MI 

tolila It tn wat«, ne^ lead or marcury ^ ^ tooauaa Dw pHarniy ar 

T1.e oBtoide anrfaco of ^ maaa, the M Aaft la dotdMd to tb. axtaHriop 

to aolldify. a iW priaoB In wUA of the nmlu rtmtt of which It tocma a pub 

the cad It™, din IlquH^eannot e» l>and ^ hoWMWr. and 

and .111 thM be nnbmittad toiOMt ptea- rwraraa aeara am oaiiated, it 

.UN I qnM«rtI»onpj*e.ae.top«v main-eonaldarabto dUtWwiCB to tha apeed 
^ increaalna to Tol^ a. It adMI- Portion If ona or the ofhor of Iha con. 

atont ineah peaia ntoontod on tho ooimtor. 
l^d of Ulng fom ^ diaft la dntdied to that pwmbar baeam 

It d^ In Iron In bii^mn^ y^ y^y^ y,. 

counterahnft to to naa. Onlaaa 

*« «» aonatoraliaft by tba Jaw 

The dlsmond losde in this wey Is then -i—a-.. mu -j...- a j.« ato8 MtMtoto awwUww 

aepentfld from tho sonoundlng crust by lu^^^ndontly of It 
the npplipntlon of hydrochloric, sulfuric 

and nitric sclda. vw iVlAtf 0 VIV* 

lu order to attain the high tiwperatuTc WUAOf 


necesaary for thla process, Molssan In ^ 


vented a apocial electric oven This oven 
ponnlKta of two hnge blocks of quick lime 
or mugneiiln standing on end, but so ar> 
rangeil that they can be laid one over the 


nr By Harria H Wilder, PhJ> Fbfl- 
adeliOria P lUaklBton'a 8 on and Oo., 
192a flvo.. 19ft pp. t 4ft niuatrattoiua 
Hiwpllflad sed terlsid tram tha author^ 


other The lower brick ha. a lonattndlnal *7“"» 'ST 

*ro.«c to which two electnHle, are idaerd 

Above the biiae electric are lamp which *?!"**r 

' hTh *" ^ «“»*»• ~lb*-attoal ^oda la 

irtleh the mtatoncea are pla^ J^n th. tvOamt to tb. Iia- 

heaxy elwqrodea are bronaht toaet^. .ranm upoi which the bw* i. bawd 

the an llaHhe. im with an Impn^e , tCMto of to* mtonireairat bwito. la 

nolae Ixma flamea eacape at the aidea, eludlaa tb* toull. Part II *C th* aMaaai*- 
IhnmliiK out bltodlna Maht An enor ^ y, ^ Mtomrwawit. of Mlaa 

moua quantity of electricity la trana- ai.*«in>m*Bta at toawl* col- 

tornied Into heat The fnnctlonlna of thla .tndmit* are MbolaM In appmdim. 
famace coato not le«. toan tour or flve 3 Blamnnd Mendelaohn 

franni a minute, ao that the diamond ^ow Torit The Uaemlllan Oompony, 

produced In tlie Islmratory ctmts very 1920 12»o , 171 pp 

mufh more than the uatnrsl gem For «nptoytr 'bars givas Ida vtawa of tba 

this reason tli« manufactured diamond Is pmblena uf labor whtfb. as ha raarnrha, bow 


not popular 


vfincera tha walfara af anetatf naora thaa of 


NoedlpM to say. It Is a far cry from a labor Tba ehtaf problam haa Aiftad fron 
laboratory experiment to an Industrial that of adaquata wags to that of Inllatad 
priNliii t Ro long as precloua atones are *»•«. ^ tram an oppraaaad mBariiig elaaa to 
obtalncMl more easily and nt leas expense » oaa atrivlng for acoaowlc doml* 


from mines than from chcmlsta’ crucibles 


Ha admits that tha ■ttsatlon la Ib 


nnd eleotrtc fnnmce*. their mannfactnro torL 7 SllSL.".*t ^ 

will not become a tbrivlna commercial y , l*T*l-«toa*a pt**eato- 


industry 

Compound Goaroet Design 

{VontlHHed from paffo SO) 

It the cliitf h member la ahlfted ao that It 
engages projections on the face uf the 
larger gear the lower speed will be se- 


tlon of both ildaa of tha ahiald, and ta worthy 
of a wMa rasdlBg, 

CirauisTBT AND Oivn txATiov By Aller- 
ton R. Cnidiinan A.B1., Ph*D Booton 
Biriiarfi G Badger, 1920 ftvo , 101 
pp , niustrated 

Dr CoahBuiii, for tan yaam In aharge of ra> 


cured on account of the great dlfTereufO aaarch work in tha tl B* Dapariauut of Agrt> 
In dlanhder of the driving pinion on the and latsr la ehargs of tha maaufhe- 

primary ahaft and the driven gear <m the ‘iihLirt 

inmutemhaft Two shift members are 

provided on the main hhaft, the larger one background, ho hollda up aetaatifle s^levs- 
of these giving the reverse ratio and the SitM m adllies darotsd ts^P^^ 
low speed, while the other on# will gil» wsUOra ctf hnamnlty Ba has ao vri^thst 
the second speed or direct drive Just as the gtAoral rawtar as w«il aa tha atodaut of 
In the usual three-spread transmlaalon. ebaaitatry auy and adlOcatfon In tha narrattva. 
For example If the positive dutch la LAaoaAToar BxnauMKimi nr OaOAinr 


shifted over toward the rear end of the 
UranamlHoiim until It engages the smalleat 
of the two cuqnterahaft driving constant 
mesh gears the ratios ordinarily provided 
by a gear box of conventional design aqp 


'<lHBMiaTsr By H. P Ooefc, A.U 
PhllaMphia * P BlaUston'a Bon and 
Oeospony, laaa 12mo , 88 pp., lUiia> 

IMgail Wdsny for asa with ■toddard'a 


Do you mdentand RtlaHvHy and Gravitation? I n 


—the theories worked out by Einstein that all the world 
is discussing 7 

Gain a good underataiiding of this intenoaly Interestiag 
tubject firom the new book. 

Compiled from tha bast material submittad by 800 authors 
in the competition for the Eugene Higgins Prise of 18,000, 
and edited by J Malcolm Bird. 

It reads like the work of one author, yet eontoins a breadth 
of vision and range of viewpoint Impoeaible for one author 
to attain At all bookaellers 

Scientific American Publishhig Company 

233 Broadway, Now York 


obtain^ <a„ three forward speeds sud “Ind^as tioa to Oriole QssMa tr y,** tUn tex t, 
one reverse depending on the location of ■RiirtMfa 

the Mhiftiu on the main shaft for a flnrt eoarss that IBastiate sad ssmha- 

In riufma^^uo^sh^iiw tb^amsUer ‘■Portaat nwtho^l of prspstmtIcM or- 
showing tbesmalM oowpouads, Aow typM rsastioas for 

countershaft driving gear clutched to It^ riaea tad iastruet the stadont la the 
the large shifting member on the main dkafls J^istershey work. SrZwm tea 
shaft is engaged with the small pinion boss foUoWsd with fcso os s fo Pisfossor OooSfs 
on the coanterSfaaft that provldea tbs ti siooo at isMtk Oelloga 
alow speed ratio. If these gears are left Asupucan Binux. RiaBWATS. By T K* 
In the portion riiown, and the Jaw dutdi Igg. 0 B. Mew Totfc MoGraw^ttiU 
member Is shifted to the other extrme so Book Company, 18aa Ben.; 189 pp., 
that the large constant mdsh gaar la lUostrated. 

dntdied to the oonntershaft we atiU have <*AiasHeaa Baml Btgliways^ adsasMe fluait- 
a low speed ratio but one that ta ooosld- laMtr with dnwtag and nmsyiaa sai saw 
erably lower than that prerioudy ob- rjd*r • !*?*^ .***?* ^ y*” *tigal m- 

tallied on aecount of the nrimarv ndnc aa# stadsata of agrkottm tha la- 


tatned 00 account of the primary redno- 
tfon in speed obtaiiwUe by the dtatarlng 

di a me ters of t h e c on stant OMSh gears than uoamv tok^ta wem 

employed In the tHnstratloa dkowtng the and ttHtrartlww as 

high speed and Intersasdlata ddft memibee mat the stadsat la faarifBsitsid with tha die 
engaged wltlktbe projectliig theft on the ttageifttivdSmM^^ and idatlm aw«^ 
face of fte targer of the ooMtaat mft ismaa tt r at the oftlMir tRNe «t «fted 
primary dwft driving gatci fte low ta ri aw ip 



1. IN THE IfOntOR CAR 
GLOW-WORM GLOW? 



















INTAKE 


COMPRESSION 


POWER 





Winrim Mlip •( I 


Mnilv M lip ■( 


NO 

Heavier Oil can never replace 
metal warn away 


Won pitoa fiofs more por 
ccptibtjr inwand oa tbt down 
■troko ei CM pcfftoo( the oil m 
cumuklot uMtjr and bchiad tlw 
naga TWa m the p aeon movrt 
apwaid tlw liafi move to the 
hotiooi al tlw tacM lomar the 
ol by tlw migi Tbii ii Mnw 
timti termed oil pamfiiif 
The oil ahlmatety mchea the 
combutt OB ehamher cauiinf 
cwboa depoert 


Y ou «re •ometunea ad I vMhialy, have the bearinga 

vised “Aa your auto adjusted, have new pistons 

mobile engine bcMmcs worn wom' p 'iwo rim ^ '■ ^!!! ' r.. *“* piston rings fitted, and 

use a heavier oil Heavier w cutttniu /a us* tit ttrrtci 

o(i,iome people will tell you, ^obtn xmiT^ kUa4 ilk rf ml ftr whuh ymtr 

provides a better seal forclear iTik **% 

antes enlarged through wear 

But first consider these SSSZ. This whole sui^ect of en 

g«W *nd h«vier oils is 

As your car grows older, - - I deallt with in our folder, 

metal u worn away by the **Lfibncation"-Its Relation 

wear between moving aurfiicea Will heavier to Engine Wear * Rather than invite addi- 
oil replace thia lost metaP NO tional repairs and toouble through the use of 

The oiling system of your engine was de- «•*« P»v y«» » *» «*«* 

signed speafically to circulate lubncating oil **®*™** Branch fi»ra copy of this paper 
of a certain body Will this oiling system— 

pump screen, oil pipes, etc*—distribute at * * « 

effectively a heavier oil ? NO 

Any oil whether heavy or light, when Ths Coaascr Oil for your esr-dann, us enui. 
used in worn engines will work past the pis. Hh-is specified by the Gaigoyle Motaloils Chan 
tons and piston rings and enter the combos* of RccsoiiMcndations 


vMtasly, have the bearings 
adjusted, have new pistons 
ana piston nngs fitt^, and 
cmmuuu t» us* tht eirrtct 
gr*iii* rf ml fur whuh ymtr 
ngjwe tmd tUtt^ systm put* 

iThis whole sui:gect of en 
ginp wear and heavier oils is 
desilt with in our folder, 
**Lfibncation’—Its Relation 


non chambers forming carbon The heavier jf ^ 
the oil, the more aggravated will usually be shewn h 
th< oiAon depo.,> 

What are the wise and only ^ 

proper measures to take when 
vour engine is badly worn? Ob- 


If your car is nofi listed In the parbal Chan 
shewn here, consult the coaplete Chan at your 
dsales*s^ or send fipr booklet, wCoib 
reet LabncatHMi,* which lists the 
eorrset grades of Qaigoyle Mobdods 
for sll autonobdest tiactota and 
sioto r c yc let 


Mobiloils 

A frmir fur euth type uf muter 


Dosownc SaANCHBSl 

^ RMlftW DsliM 


SmMOVsUi 


icainacsi 

IHDODDDflDOf 
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VACUUM OIL COMPANY 
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1 Amlli^ H A phoqdiorMemt, animAl A Polynoe, a marine vomu This a n i m a l li eotraretf with eealee that glow wHh a brilliant bine light when the 

ereature it ifiitvned. It ia shown h«re with prdboeds axtended which It naes In seising its pny 8 Cyanea, a jelly-fish. A common cause of himiaous flashes in 
the sea. A Photnris, the eomiDon firefly A The glow-worm. Thie animal is not a worm but the larval form of the lampyrid beetle photlnns, a common firefly 
A ^agartia, the white eea-anemone Erroneously believed to be phosphoreecent The lomlnoeity of this animal is due to the ingested phosphoreMent organisms 
which It es^tes with its fiower-like tentacles. 7 NoctHneas, the mlcmcopie animals which ia large numbers cause the phosphorescence of the sea, greatly 
magnifiad. 8. The Lantern of the firefly 9. Luminoue ecales of the eea-worm polynoe. Thew enrioue plates are thrown off by the animal on the slightest 
provocation. They are bathed in a lumlnoos aeeretion which glows intensely when the animal Is distuTbed. 

som Of ITBE UVINQ LAMPS THAT SHINE BY NIGHT; VARIOUS FORMS OF LIGHT-PROOUCING SEA UFE AND INSECT 

UFE—CSee page 65) 


AaaehMi, ISb M, M 


r 4. F a M talwi «««Uf W Solwllit A m t 1\n m C am i m M T ** M 9totdmj N«w Y«rfc. N. Y Suhtcrl^tleii ptiM. MSS pm y 

•iMtMttarjMlS.imMlSHfviltaMHlNm YmS. N. V., art of Manh I. IST* 
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ChorlM AlUo Honn, PrcahlHit 

Alloa C Hoffmon, BonoUir 


Onoo D Mnon. Troonror 
oil ot SU Bmodwor 


Knurod ot tho Poat OfAro of How YorL N Y 
^notSr Trod* Mork Raclatond In tlw UiUud 1*^^.*^***^ 
Omeo. OopyHght IWI by 

Groot Brluih riirht* rwMrvod. llhMrotod orticlw hum oot W 
nproduccd without parmlodna 


Aviation Fatalities 

I T \\t)rM* Im f»lly to Hliiit tuir »*y«* to the fuPt 
thtit the wiccewi of HVlutlon 1 m botng 

tlolii 3 iKl, if IiuUhhI It In not NCtnaU) ItHtiK jottimr 
tllstHl, by llw rro«|Utiu 3 of fatal acddMits It 

iiiu> la* that I la* iMTmitHiee of aoctdentM In ralntlon to 
tlie total iiilb'tmi of lIlKlitM Im no irmiti^r than It \\h» 
but li^ tlio icoiaral public It muHt im*tn on tlmuith tho 
nunitirr of iwople killed U dluproportlonately on tlie In- 
(*miMo The undcriulnliiK of puWlc conddemv In the 
oafety of flytiiK Ih IihtchhwI by the fatT that wi man) 
of ilie fatalltkH hB\e bHtHk*neil to h1irbl> exiwr- 

lenccd inen. Udb In tbU ixiuntry and abroad Tlic vrlev 
t»u« iiixidoiit wlicn HC\en |Mx»ple wore klllctl mnir I.ang 
lev Field, tlir rwent crnMli of a brand no%i army 
iMiuiher, the death of HD<b men aa Alcork who tlie 
Atlantb and now of Hawker wbi> made a irallunt at- 
tenild to do NO hu\( left an liH'\ltiihle ItiipnHwIon of 
llH* rlHkN of tlxliiK, i^eii uheii It bt In tiu* ImndM i»f the 
nHMt mtiiiMdeiit pIlotH 

All tlieae nilKliaiR« aiotHUliRtandlnw, lliero 1 m not Ur* 
NllKbleat doubt that the art of aviation hiiN coim* to 
MlH3 For naval and mllltHry puritoaeM It U already In 
\Mluuhl«^nuire than that It pronilMea to abwilutel) <*on- 
irol the Mtmtegy himI taidUM of the future both on land 
and sen Aa botwe<*n iniltiury and comtiierHal flyltut, 
howevor, there Ik tblH hrotid dllTerence that In the one, 
HiorinuUH rlHkM inunt lie taken and death In one of the 
imi>ir ohnnrcM of the jnime, whereaE In 4*ointuerc(al 
aviation, tlie ptihlh IooKh for, uml lutR a likht to expect, 
the Moiiie degrtM* of Neciirity that attindM commercial 
tranHportotlon on m4*ii or land 
We do not beidtnte to Eav tliat the future of com 
aiertial Hyliw, at leuMt so fur as iwiwenKer travel Is 
f‘oncerned, detamdit more titan onytliliig else upiNi the 
confidence of the paUb When the would bo traveler Im 
N atlMliefl that be can UHe IIh* RWlfter means of travel 
by nay of the ulr, with a deicree of secaiity which at 
lenM appruximatcH that of travel hy Hteainahlih train or 
HiitonHihlk, the iNutimeniul future of aviation will be 
iiHHiireih ami never till tlien 
A ineialHT of our Rtaff who waa In tla; flying ser¬ 
vlet* durtiiK IIh war and huH a record of inop Ikiufm In 
the Htr, lielliveM that a large proportion i>f airplane 
fatalities uit unnet'eMarj and tikcrefure preventable He 
holds as a rnmliimental condition of safety, that ever 3 
pilot sliould have a Hiiincteiit degree of knowletlge of 
life coimmiHInn of an nlndaia, nml of the Hiresties to 
wliUh It Is HuhJtRt, lo laiable him iierHonall) to de¬ 
ux t anj overslgld of liiNiiectlnn b> the ground force 
In theory the MVMteni of limtaRtlon by the grtiund crew 
Is excellent, In pnitiltv there Is danger of the iniqHR 
Hon Itecomlng }H>rrun(ior> and therefore more nr lewt 
(HrelesM It Ih so In all IlneH of hanmii uttlvltj and In 
N|>lte of the frightful resnlts wlUch nui> folhm n|Nin 
lareleNN nversighi, n ground crew la after all human—a 
fiKt whb h Hr* pilot should never lone sight <if, and 
ugnlnst Hhbh be Hhoiild guard, hy developing Ids own 
inixhiiiiUal (X»iiii»eieiice and giving his nmchlne u cure- 
fill iiorHiiniil lnN|»ecilon tsfon* taking off 
Anothtr suggesletl linprtivement Is In (lie matter 
of (H*rl<Klk overluinling I mler tlw present Mysteta 
thlN tiik«*M place after n certain number of hours In the 
air Tlie inetiuMi Is too general , It sliould be made more 
MINX idt , It siHiuld var) tiotli with the plane and with 
the (banoter of the service In which ft»r the time be¬ 
ing It Is engaged NInetv hours of one hour flights Is 
ant so si»vere on the mncblne as nlm*ty hours of thn^ 


hour flights, FroqoePCY of loqwtkm rtwaid va^ 
with the atmospheric fljrljig coadltioao, and shoflUl be 
more frequent In stormy wegtber or when the flUhti 
are iiittde over mountainous terrain. 

Am regards the hnnian element, when once tbs ttto* ' 
chine Is in the air for any t»t mHltofy oarrlc^ there 
should be u iflern prohlldtlon of eo called **stiint'* fly* 
Ing, which confem no praedeel advnntaiie upon the 
pilot and Impooea stresses upon the machine that are 
unneccHHury, that are too little oaderstood, oad that me^ 
and frequently do, result In a crash. Aerial gymoao' 
tt(A, If they had the sole efVeet of delighting the crowd 
and inddMitally owelltug tlie gate receipts* might be os 
uiiolijectionable os any other fbnn of sport or entertain- 
nwnt tliat involves personal risks. Unfortunately, dlsns- 
troUH flarexlevll flying ending In the death of the pilot, la 
a direct blow at tin* confldenct of tlie public fn oommer- 
dal flying Of this there can be no doubt whatsoever* 
and for this very practical rssson we wonid like to see 
fl combined movement of oirptaDo associttfofls and 
manufacturers to put a stop to (tils kind of pnbUc 
perfomiann* 

We have said nothing tlius far nhout tlioee two great 
faudamentnls for safe wannierdnl flying, namely^the 
provision of many and well found landing flelds and the 
coinin'elHmsIve radio dissemination of meterolnglcai 
namiiigH. With these two neGCSsllles provided, and 
with n well thougiit-out system of Quvemioentol Uwa 
and regubitlotiM, coupled with eternal vigllanoe In the 
mutter of InHiaHTtlon, we should qub kly reach the stage 
uliere travel by air would be as safe as travel by land 
or sea 

Sea Power in the PneMc 

W E luive before us a book, **8en Power In the 
Pacltlt, whbh hat the double recoiuiiienda 
tloii of being not only comprehensive, exact, 
and well written, but of making Its amieorance at a 
IMiicMl of Intcriiatloiiat affairs when Just such a work 
UH this Is DiHHlecl The nutliOr, Hector C By water* is 
one of tlKise English lay crttles who have done so mmli 
In past years for the British Navy, by keeping alive 
public Interest and by stimulating Oovernment action 
tlirougb intelligent cxmstructlve crltbism. 

The changed Interuatlonal conditions ami the shift* 
Ing of the center of gravity In naval affairs are well 
stated In tlie aliening sentence of the liook * When the 
German High Sea Fleet surrendered for Internment on 
(be 21 Mt of Noveiiilier, I0J8, a brief but pregnant chap¬ 
ter In the history of son power was brought to a clhne 
The next clwpter may be said to have opened In August, 
1010 with the iHiHMuge of the newly created United 
8ta(e« Pacifle FU*et through the Panama Canal, en 
route to ItM liane In Ban Franctsco Boy ” 

After slMiwIiig in some detail tlie gravitation of sea 
power fixim West to East, a movement which began 
with tlie (Miino- and UusMo-Japanese wars, the authfir 
dlHcusMes the queHtbrnM at Issue between Japan and the 
United States. Am a summary of the outatanding dl*- 
poteH, we know of nothing whUh coiupresoes the whole 
storv Into a ItmKetl space wi well us this chapter which, 
by the way, la written without prejudice and with 
marked falrneMs. The two chapters on the modem de- 
vekqmwnt and udmlnlstratlon, and on tlie men and 
material of the United Btatea Navy, form an admirable 
compendium. Nothing ttmt is eHHontlnl to the subject 
has lieen omitted, and many I’arts tliat will be new to 
American rentlera and that slioald be known to every 
well utsher of our Navy are bi*reln net forth 
Then follow saceeiadve chapters on the Inception* 
growth and purimee of JapaoMe sea power, on tlie ad 
mlntHtrutlon, dock yards and idilpbulldliig reeources 
of the JapAneoe navy, on men oihI shliw of thnt navy 
and finally a cliaiiter on Jupsneee torpedo-craft sub* 
iiiarliieH and nlriTuft 

Umiuentlonably tlie most Interesting imrt of this book 
Im two suoceedlng chapters* one entitled **BtratiW ifi 
the Psclflc,” and the other **PoHslMe Features of a 
War In the Padllc.** To the lay mind, the facto 
here brought out by Ur Bywdtor, will be os unwel¬ 
come OH they are sensational, although they have been 
well known to the oAcers of our Navy and have fOmied 
the eubiect of morti study In our Nfival War OnlU«e far 
many years post At tlie dose of the Hpanlsh-Americon 
War, when, In ISPS we took over the PhttlpiriiMHi «nrt 


flitanL tM 

inqitooavaj dgnHhunrwdf ^ 

litoroUy* we had glvefl hds to ge s th iilt 

br the Kmnsitiqh of t>N» 

had entored into tU dshfi Of 
should tw under the m anssity qd HkvM 

and military deConses acqordtaglir* ^ h '' 

UhfOrtfiQately we hai^ flslM lo 
Philippines or Guam with tooddSAfornleutfeigto 
Ur ^miier sees li* ifl flu unlmpiiy vdsM bt Mp 
C llltles with Japan* wu shooM otohd to loss IhsiAhO^ 
sessions at tlie very ontbiunk df a ewr UlflaaMg* 
os be polnte out, we should of eoonm retake them; 
because of our noglect and the lack of tialhhoe la tbd 


make-up of our Navy, even tboagfa the snemy Wetod 
be ultimately crushed, the duration and the cost of the 
war would be greatly Increoaed. 

rt la needleos to soy that this hook was written b»' 
tore Preetdent Harding bad sent otit his call tof an 
Intemntlonsl eontoreoce on dlsannamihh lb which the 
sdiOHtmeiit of the various findiissMi tri the Phelflc will * 
form one of tbo primary subdects of discussion, 


A Bettur Merciuuit ItariM OtotiNtolK 

E VEUYONH who has the tntersst of our Mer ch ant 
marine at heart ahuuM tori greatly eaooiirfifiri ^ 
to know It is DOW controlled by a man who hue 
a nell-i»n>v«d record ns an exerutlvo and who rsfooss 
to he daunted by the great iirobtoms conftoptliig him. 
He liuN the confidence and good wishes ot the American 
peo|il« at hia buck. The roagnltride of ids taek to 
oquelled only by the flue onmrtunlty which It pres onts 
for doing a great constructive work tor Amarioan ship¬ 
ping 

The Ulialmian has told us tliat he has a double ob¬ 
ject In view First, to btitld up n large ohlpping bold¬ 
ness uvtr Hie routes which have already been laid out 
by tlie MUlpiiLng Board, anAover Dew trade voutee which 
are yet to be determined upon. At the aanie time be 
will endeavor to strengthen the private Owners, so that 
ultimately they will be In a poaltkm to buy outright 
tlie slilpa which are now owned by the Oovemmeiit 
As a result of the consultatfoos between the ShlpplDg 
ikiard and the operators and ownen, the latter made 
severul recommendatloiw of men who are experts in 
the shipping bUMlness and allied lines of eltort, and 
from theoe the l^halnnan hoe chueeu three of the ablest, 
who wilt serve as Tlce-prestdenta under him In the 
Kmergcncy Fleet Corporation, ue It will be called 
There will be two other vlce^irealdento, who will act 
respectively os clilef counoel and as the active agent 
In the sale of the ships and the salvage of material-*' 
vast oiwratlons, when we rraiember that there are 
clalnia aggregating over half a blllloa dollars against 
the old Mhlpiatig Ihwrd, and that the ships to be sold 
coot nearly four bllUon dollarv 
Tlw Chairman tells tts that the very Bret thing to be 
done IS to stnilgliren out the badly tangled alEalfs of 
Hie Hhlpplng Board Bo vaut to this conown and so 
multlpihsl are tlie rorolflcatloDs of lu ttustusss, Chat 
the task will provide work tor a large staff of Uwyma 
for a long time to come. One dsAidte mqp looking 
toward tlqnldatlon Is to be tafetm at onoe^-ChO 
whole of the fleet of woodm ships to to be placed on tbO 
market and erid at whatever It may tiring. U fh hbped 
that some of these will find their way Into our doesttiig 
trade, and tliat what we do not take will he pjWthOaed 
tor the coaatlng trade of otlwr ceunuiSBr orisMy of 
Norway and Sweden. Uany of the ridps!* beednee of 
the haste with which they wire bqltt and tke green 
Hmber that went,^ thrir haUsr Am so tor guoe aa 
to ba nseleoa eveO tor thf coesri ny tnwto With their 
enginee and boHers removed and thrir uppar decks 
cut down they hdiht be serviceatto tor bAXgiu. Oh the 
other hand, there must be many etflpa that were taaUb 
In the beet and most experienced ya^ and that eould 
be boaght tor a price no low aa to lUsHtT'a tXmntogh 
overhaul jutd outfitting. 

In tomraritng the sucoigeof tfrinsw «htoplag;torims 
vm must rsmembn that the esfl whlrit tor* 

elgn supping has toilea wOl tonfl (o aoften to# mt 
verity of the oompetltien frinn that duaiM. $u thA 

mttw of regrinliw 9W <NM pm«4 

time nation, U Is now or never. * *mriwto a tidn Ifl titof 

affUrs of Mitt. , , 
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iMpoccnt Ihm M w bm i 

t»,1wtoyp<tf>Ughid 

m ihw rW y tlte of «li tb« air wnrrkm oparatiiif 
la Aviaea l(]a<l alHad eaaatriaa, Tbia timo tabla knowo 
m ^bMtoalwr aTm incfa tatormatioD u tba 

tiaia M ii aag t ara aM arrival, roatea, of plaaa 
f W fM y a J , iiil<tit oC lagw* idkmad, ratei^ and ao cat 
Tba ttttta anbUaatloa an>anra on tba drat of tmr 


tl» Mdft' ttiaaiWy«ffaga Maaoalaa^ irtdofa ta at 
pnaant aAdhv cam tr acttoa, baa bean rta^art apadally 
Dor tiMilaadlar-Paca alottad win& and tba alot will bo 
mpMm of batair ofMOod and doaad at will Not nmcb 
aaa ba aatd raaardliif tba maefalna at praaa a t. Imt we 
ttndaitebd that ffaa eBstaa will probably ba a dSO-hme- 
powar'Koha*Noyaa **Bagler* low-enmpreaaloa englDa, and 
tbb a|tM la eapactad to be more than 100 mttea pcr 
bnor Tbe cabin la dealgnad to aeat ten to twelve paa- 


idMlan-ParM Jliabta. A saw typa of flylnc ma- 
eblna baa racpntly bean triad far tba iMduhParia 
at^rioti It la a Vkkera^VlUi^ ampblbian machine, 
vriilcb la a form ad aeaphiiia havlna adjnatabla wbeela 
ae ttiat It c|n land on water end nm on to tbe ehore. 
By thn naa of tMa type of macblna It beomnea nnneceiH 
aary to travel to tbe ontalHrta of liondon In order to 
taka m alndana. The poaalblUttea of landing ut any 
yma m eaae of mccbaotcal trooble are morii more fav« 
orabU, ua tbe Thamea and the Beloa offer landing 
faailitiea at almoet any point 

Laeatinc OU by Airplane appaaia among the latest 
aerial aowtlea. In thla caae wa have refemice to a 
Brtttab oU ooocem that la naing two flying boata to 
anrvay tbe dalta ol the Orinoco Blver In Veneiaela It 
appeara tbat oU-bearlng lands In this part of the world 
era Alatlbgiilsfaed by the partial dentmctlon of the 
vegetation, and It Is believed that an aerial photo* 
grap^ aorvey of tbe region will afford a rapid metbod 
of both locating oU flelda and of discovering tbe moat 
aoltaM foreat patha and waterways for an approach 
to tbe flelda. An opening U cnt In the boat tiottoin to 
allow rim camera hmi a view, and this hole Is fitted 
with a waterright manhole cover eecnred by a kind of 
breech4>Iock actton. The camera can be nUaed or low¬ 
ered Into position. 

Aerial r hate g r a yhy In Hydrograpby#—Attantioo ia 
oaUed to tbe Importance of the paper imbmitted to 
the French Academy of Bcience by IL Volmat, in 
which he gives parricnlars of aerial photographic ex- 
perimanta carried ont from a hydro*nlnilane. and em 
tdiariaea the importance of anch a keethod In drawing 
up sen charta, ao u to obtain quickly and eomctly par- 
tlcnlara relating to riie lay of tbe co^ tba ccadonnity 
of aboala diacovend at low water, etc. In tbe testa 
carried ont 17 meters below aero on tbe riuurt was 
the greatest depth at which tbe bottom cpnld he dearly 
seen. Great depths produce a characteristle surface 
movement of the waves. From the Impreaaton on a 
pbotogiapble iriAte of wave action It has bean possible 
to dlaeover a point of rock fl meters below aero. 

Tba Lnat far SpaaiL— According to I'Alr, France ta 
atin concerned with the problem of produdne speed 
alrplanaa capable of defCaUng the existing worid'a 
aps^ reoOrda, the laws redsfanoa, and paaalbly tbe 
abUltiaa oC tba beat pitot to land on any alnlmiiie 
smaUcr than tbe Gobi Desert It la stated that In a 
csrridn nnmbtt ot Jiew monufdanas, p o as esaad of en- 
ginaa of anything up to 000 faonwpower, thick wings, 
vatraetahle onderCHrrtagea^ and the abaenee of outside 
bradtii^ rim eonamirtoni are hoping for a veed of 930 
mtlea par fiemr, with a mere landing speed of anything 
over f25 mitea pm* benr Tba Anna concemad are 
Ntaopm fiflad, and Hanriot and it ia hoped that tbalr 
•fforU at any rate to ^oduce a really fast macblna, 
writ give rlaa to some remarkable conatmcHuna. 

DMmll fla U Maflflba Cap.—Madame Banri 
Daslgdi da U Manrtba and, bar family have dedded 
to jottif, to memert of H. Habt Deutadi de la UeortlM, 
a AHB of aPMOO firanoc tor an Intematloiial vead ooup 
teat in beji^ tbe Ontoh Henri Deutach de ta 
Tbe*CWWlri be*«onteatad undmrthe coodl- 
tUmrlM dam m Hm preedri rcgataikma wUch bave 
drawn the vdgimt tjm donura. and with 
riMtr iOPVOTfllir W tba OonpuMon iTAvlatltA of tbe 
Afito Ctob of ftoinen A sum o( flOtMlOO franca will bt 
dlAm yaM «A Iwwat (a) An ob/ei #are of ao,ooo 
Mme. je> Tbhfii prime of OObdQd tt$m, each to ba 
avnJMWt to tbe firlnmea of the cbiv to aecoHanee with 
Ibia.prmMAt iwtoatofrefla > Tbe eip ^rrii lie cpateeced 
mm FM o« ^ a pitm aef eg the apedal 

nirittatfnrti fim^tim’^yeen ^ 


Sdenc* 

Mwtw M to Sir WiUtom Dmw ud 

Chapter of Waatmlnatcr Abbey are to ptoce a bronae 
madalrinn la tba adMoe for a memorial to Sir William 

Hamaay 

An B a vaear tor patiwra.—Atlantie Oty'a newest 
hotel baa a wwdal elevator ranning to every floor for 
tbe conventenoe of bathers who can reach tbe lieacfa 
hy maaaa of a Cumel under riie board walk They can 
com# up dripping to their rooms without destroying tbe 
flne dotbea of the neighboring guests. 

Early Ma taarlta B eea rds. I t ia a curious fact that 
there were, touiteeii falls of stones or earth In Cen¬ 
tral Italy In tor^ years f rcd 2Qfl-ie8 B O as noted by 
Prof W M. F PaCrte In a recent issue of Aotarv It 
appears that tbe earth was then passing through a 
region of aerolltea. Tbe r<^ferencea in Uvy are under 
tbe years A U 0 946, 548, 550, 658, Kfl, 581, 564, 567, 
575, 570. 580, 588, 584 tnd l»6 

Hnaring tor Qnlpa,^ Profeaao r W W Rowtee and 
George W Mlxter bave sailed for Booth America for 
an exploration trip Into Beuador Professor Uowlee, 
who la an authority on woods, goes In qneet of quipe 
timber, great quantities of which he believes grow In 
Kcuador Quipe Is a very light, tmoyant woinI whldi 
la used extensively as a substitute for cork in the manu¬ 
facture of Uve-prsaervers and similar articles. 

Vaouui deaner Bants Bug Anay,—*Whea the com¬ 
muter appeared in his frrmt yard with the loDgest noa- 
■la, meant for the plriure moldings, uttuclied to his 
%*ttcnum elenner, tbe neighbors were snr]>rised, but his 
explanstlon whs sound, he stated that lie did not 
intend to vacaam clean the lea%eH, but there had 
lieen hugs on the trees tor days, which were too 
slender and young to stand the weight of a ladder 
ugiilUHt the trunk and he did not have a spraying out¬ 
fit fhi he picked the bugs off the top ImncheH with 
tbe vacuum cleaner 

Origin of tba G«lnea.^The mystery of that dread¬ 
ful uncoined unit of barter in EiugU^ known as the 
* guinea" which Is abstracted frbm tbe pocket In place 
of the pound very mudi to the damage of the metric 
and all other systems emus to have been solved at 
last Now the pound is 20 shilUngs and the gnitiea is 
2\ ahllllngs ao that it ia cherished by hotels and lodging 
houses because it is divisible by seven This Is good as 
far as it goes, but wby does a lAindon doctor charge a 
guinea a visit when a quarter less (when exchange is 
normal) would do aa well) 

Beghmlag of Disaster on Mt Evofost, — Mount 
Krerest baa rialmed her And victim. Dr A M KeUH^ 
n world-reuowiied explorer, dying of lieart failure on 
June 5th. Tbe expedition can hardly pxiiert to esrai>e 
with this one totality Colonel Bury states tliat the 
vegetation and colored hutterfliea ore wonderful The 
party received the full benefit of the monsoon A 
couple uf mlDutaa of the huge deluge was suflldeDt to 
penetrate any waterproof coverings. The mulea which 
were depended upon tor transport home collapsed mis¬ 
erably and borses hod to be substituted 

Have Tea CUaatrv^wlda7-—If you hate the subway 
you may not know you are ill but you probably are— 
of dauatrophobla which Is a psychological disease in 
volvlng a toar of closed places. Of course the miliway 
la only one of tbe places where this disease **dlscov 
ered" by nerve speciallata is manifested, the theator 
and the church are also predispot4lug raiiaes. Other 
uniiatural fears which am sometimes good grist to the 
atoresald specialists are the fear of high places, fear 
of open spaces, fear of aacleanllneiw and fear of bar 
lag forgotten somethlug. Bonictlmos a person has all 
these and atlU survlvea to a ripe old age without tbe 
attantst or the asylum, ao such fears through disagrees 
bta envlronmeBts are not very serious as they seldom 
unhinge the mind 

Stoam Praaawe Caakara in Ecnador*—A correspond¬ 
ent writes ut that the Jlvaru Indiana have a steam 
"ptoasttie cooker" all their own A nearthenware jug 
or pot smaU at the bottom, bellying out at the middle 
to about 15 Indma, and then Into a narrow heck, ends 
In a lipped mouth. A grid or false bottom of m>Ut 
bamboo la huUt about three inches from tbe bottom 
of tbe pot, tbe space between Is filled with water. the 
food—meats or vegetabtoa or both—Is then placed on 
thla grid and the top of the pot la covered with aeveral 
large, palm laavaa, Gdaa-erossed and tied down with 
vtnea. Hie pot la then placed upon tbe fire and tbe 
food la thocontody ooiltod in a veay abort tbne This 
^igfkMr* neChod has probably been used by the Jlvaru 
Indiana for ctotoHoa. and our eorreqNmdant says that 
hahah eaioyad many a moakay mad parcot cotflEsd by 
tola SMthod. ' 


IndoBtiial EOdfiacr 

Degammlag of BaariSi—la a recent issue of the 
Indkm 7'eerifs Jounwi the Invention of a new process 
for degummlng ramie fiber is reported Tbe proceu is 
past the experimental stage, as 1J)00 pounds of ramie 
can be treated at one operatl<in, producing from all 
qualltleii of grSH a stroug, durable and tlutroughty da- 
gummed fiber, wlitcfa has been sutlsfactnrlly dyed and 
spun. Ramie is reputed to be tbe atrongcat of all 
textile fibers and eiq^ally suited for all punaises de¬ 
manding endurance of hard work, snrii as sail canvas, 
fishing lines and nets, boot locea, and shikari doth. 
Tbe ramie idant grows wild In roiMt parts of India 

Oil-Bearing Nnta^The royal palm tree, espedmlly 
the varieties beurliig corosi» and ooliune nutn, gniws 
extenalvely In tlie eoastal region of (luutemala, and al- 
tliongh as yet little iDdustrliil use bus l>een made of 
these oll-beurlng nuts, the> might beetoiie tlie source of 
an important vegetable oil ImluBtry. mit only beeaUHe 
of the great quantity of nuts In the country, but also 
because of the tort that the oil contents of the Gout 
rmulan kernels is untlerstood to lie 05 per cent, in cfiro* 
imrison with 42 iier cent, tor African nuts The >leld 
of kernels per ton of nuts in Guatemala Is nliont 18 
per cent 

The Graidilte Industry.^—^In the island of Ceylon 
graphile is found In greater Hhundonce than In any 
almllar slxed urea in Uie world Ttio soil and nK*ka of 
Ceylon are alinoHt everywhere Impregnated with graph 
Ite, so tiuit It may ho seen cohering the snsfuce In the 
drains afttr u rain Tim supply 1h {intctlcolly Inex 
huuHtllile Ihe peculiarity of O>lon gniphlte IH Its re- 
markaliie purity Another source of graphite la ('Iicunhi, 
the graphite found there being dasMlfietl as scaly, 
fibrous, foliated and earthy, the first two i lumlflcatlona 
containing over 90 per e'en! carbon In Chlnu, graphite 
Is found In sev<*rul loculltliw. 

Labor-Saving Machines for Philippine Hemp. — 

Many heinp-strippltig inuihlnes of a simple t\i»e are In 
operation on tbe hemp plantations of Mliidiiiiao, and 
two S-horsepower oil engines comie(*twl with sets of 
four strliiping mnehtnes each hn\e recently been In- 
Htttlled in that region Tho mac hlnes pull the hemp over 
u knife in much the Haiiie ninnner that it Is cleaned by 
luind They are coni]airati\e)y Inexpeiudte and aro 
operated bj one mun With tho aid of one of these ina- 
riiines one worker can atrip a picul (about 140 pounds) 
of fiber In a day, which would be a large amount of 
work tor one week if done by hand 

More Heat from Locomotive Aahee^-Owing to the 
large amount of unburnt coal lu luconuitlve aahem and 
smoke-liox cinders, they have cf>mi>arntlvoly good calo¬ 
rific value and, If collc< ted, can be burnt In stationary 
boilers for the gencrstlon of electricity, according to 
T9ut Technical Hrrleic For the ileuring of ashes out 
of the smoke-box, a vacuum immp is most useful, and 
for the clearing away of the ash and clinker which 
hare beeu dumped in the ash pit, a bucket conveyor la 
used This conveyor, In the case of a German Installa¬ 
tion. Is driven tiy an electric motor, wbm tho coo 
servatton of fuel Is being practiced on an oxtenolve 
scale 

Frcndi Steel Companies In ComUne^Through thn 
office of our conunerclsl attache at Paris It Is learned 
tbat throe of the largest steel corporations In France 
have recently comldncd The principal company of the 
new comblno Is tbe Soclete Anonyme des Forges et 
Aciories da Nord et de TBst, the capital of wblrii la 
to be Increased fr«m 40,000,(100 francs to 86,000^000 
francs, and to abeorli the holdings of two other com- 
IHUiles It is stated that the new company will control 
an ore domain with cqu]pmi*ut for an annual production 
<if 4.000000 tuns, and also six large French coal com 
panics and important coal deiMwlts in England, as well 
as coke, cement, aud hulldlug material companleo, 
rolling mills, foundries and casting plants. 

New Director of Boreas of Foreign and DomeaUc 
Coaimereo«-**JuUua Klein, who was appointed by the 
Preeident as IMrcitor uf the Bureau of I'orelgn and 
Domestic Conuueroe to fill the position made vacant 
some time ago by the resignation of R. S UacElwer, 
haa assumed his dutim. Dr Klein first came to the 
bureau in September, 1017, as chief of the laitln-Amer 
Icnn Dtvlslon. He remained in that capacity utitU 
May, 1010, when be was made commercial attaclie to 
the Department at Buenos Aires, ArgenUna He re¬ 
signed /rum his position In October, 1020 Dr Klein 
haa specialised in LatIn-American economics, trade, uml 
pnUtlcs, and since his resignation aa commerrial attache 
he baa held the chair of assistant profesaor of iatln- 
AToerlcan history and economics at Harvard Unlverolty 
Ha cornea from this position to the Bureau. 
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Pulling the Mississipprs Teeth 

What It Being Done by Way of Making (W Longeat River Navigable 

By George BL Dm^ 


tbe iibHtra(*tk»im wm* Uf>t pcmow ! un' Hdentlllcally ind 


poiltion of th* miuK In th« U tmllMted fay th» T- 


O Ull Father of Wntem, the peaceful, placid, tartn 
aU9 MIkhInmIj)])!, wlikh runa uiiiuck and hurstH tiM 
tNionda only once In n dotcM Hice, In unique uh n < lumnel 
of Inland hiirter und coiiimenv ItN HliliHdnK |M>(entlul 
Itlea and pnaqieetM were Iona nefdeoted dnrlna the pei^ 
lod when rail tnilth uitH In Its *teenM I* nr thlH reawm 
und that reiiMin, Imviiump of dlulntereHt of tluMe who 
wiHild he lienohteil immt by ItM development or becuum 
(kiutfresM was always tiMi buio with otlusr alTalrs to 
Urtlier ninth about the onmked, ni> navlauhlc river, tlie 
Mlm(Mppl for Hcttres of years pursued her cnPhun- 
cHtctwran eourNO, unhuruwuHl und niiKuna KIver pack¬ 
ets and frelahtorM. sihiwh and humlsiatu, dories and dei> 
ellHs piled their dlffltuU and liaxurdous wojs between 
HL IjouIh and N4*w Orleans. ^ ear after year, the station¬ 
ary volume of trufllL und umlrnnKliiR t)iw of iHait liort* 
wltnew to our luck of apprectutlon of oiio of the l}est 
Inland waterwa>H with whldi any couato ever was 
lileoiwd PartU liNitUm In the Inlernatltuial war chuugiHl 
tlie f«Mnis of tite kIuhs thn>Ukh which we hud missed 
seeing tlte ptmHlUlUttes of tlie MlsslsHljipl lUver Tlut 
kllHslsslpiil at last ennie Into lier own und a iH^latcHl de- 
vnlopnient was Instltntetl Much has been done tow'iml 
liKtering shliqdng facilities and shliqilng rondltt4inH 
linwpeets are that much more will Ik* 4 lone In the future 
The Father of Waters llnah 
ly will (Kt^upy tlie pnaiilnent 
poHlthin In our Interstate 
freight i*x(hunge wlilili Its 
tmtoral ud^antHgeH Justify 
In JiiliUiir>, J9I8, the III- 
reetor-Uenerul of the Kail 
roads a|)p4)liite4l u ciiininlttee 
to StWly tlte possihlllMes of 
ntlllxlng our Inland, tanul 
and cvmstwlse waterways 
for tninsisjrturioii jiurptMu^ 

Mix months later, an uppne 
priatlon of upiiroxliiiiiielv 
|(h00n,000 was u u t iKirisetl 
by Uncle 8uin f4ir the (*on 
struct hm of a fetleml fleet 
of barges t4> o|s*rtite on the 
lower Mlfwlaslppl Twenty 
stei»l, flat-deck luirgeH tif llie 
U 8. lOuglneers, cuisilflu of 
carrying 4flfl tons of freight 
apiece, us well as c Ight 
barges ranging In tonnage 
capacity from 4<W to lOtM) 
tons, were liamediutely char 
tered for frelgliting service 
Hlniultaneuusly, plans were 
de\lsed and work begun on 
tbs construction of u fleet of 
new, AUxUlnry hargCH. Theai* 
aetlvItJes liavo continued 
even ofter the cessation of 
warfare with the result that 
right now the Federal burgo 
line which uiioruteii out of 
Ht Louis has In serrhw six 
old type tow boats, one m*w 
self ly|» propeller piw Isait shiillur biwts are under 
eonstructlon), 4(1 two-ttiousand tim steel Imrges, and 4 
Mimller steel liarges which range In stxe from flOO to 
lOnO tons 

With the roinarknhie Improvement in tlie shipping fa- 
Hlltles along Hie l4»wer Mlsslssliqil, the liii|N)rtan<o of 
inuliitalnlng the cbiinncl navigable and free of all oh- 
stnatbinH lias l)w*n Intensified This brings Into the 
limelight the nmel snag Ismts, the most extrunrdlnary 
vesstls whbh ViuW Hum supporiM—eltlier In or outside 
of his Nii(y Tlie MlRslsalppl curves out and carries 
away linuc Tnigmenls of the bunks that fringe her 
iT4H>ke4l course Ihitidd miles of these consist of farm 
tliuberlunds iiisl forests. Asa result, she often dlslndges 
and steals great Hirl)is of land containing large trees. 
'Jliese liuiH'dlimmtK she wlil|w away luily lo liuve them 
sink ami stttle, ullUiiateh, In the sand and mud of the 
vqien riianml-' tlare to eflect evil and ruin unless dls- 
4itverfMl and eliminated by I ncle Hum's water sleuths. 
Tim gtmeral U na * wiug* may signify anything from a 
smull tree 4if half a ton fir so to an entanglenKmt of 
large felloWN weighing inuiiy tons. \\ luiteter rhelr slxe 
tiny iiiuijit Clime out If tlie> are In the ihannel 
Away back In tlie days of Mark Twain, Guveminent 
snog bouts wen* ofierateil on Hh* Jdl»riHsl|tpl, Kltlsiugh 


ettictently In that era as they are In the present Blverw 
men and uuvlgatloD ex|ierts Msy that this service wilt 
have to be continued as long as the river exists and 
In utilised fur trunsiioriatlon purposes. Tbe Qovertk- 
meiit Dfiw maintains three large snag bimts on the 
Mississippi, two on the lower river which police tbe beat 
tbut extends from Ht IsiuIm to New Orleans, and one 
on the uttp««r river, north of Ht loinlKi. One other 
large snog tsiat Is oiwrated on the Ohio Iltver while 
Hiiiuller vesaelM patrol such tributaries us the Arkansas 
and Missouri 

Fur tbe last 83 years tbe^Government has annually 
uiipropriateil for snag work on tbe lowrer Mls- 

idNsflipi Two snug bottfs, tlsi “Honctlo O Wright" and 
the "John N M4<kiinb" are Siieclally designed and 
equliipcd for this service The iienk of their activities 
4‘oiij4« during tlie summer ntonths from July on, when 
tlie river is low und the quest for simgs Is most fruitful 
ly rewiirth'd The usual plan Is to maintain one of 
IlicM* bfHitH at the southern extremity of the MIssSsslpiil 
and the oilier In thi northern dlstrkts ailjaceiit to St 
IaiuIs, uh laiseH. This ineanH that tlie IsmU can igieed 
to localities when* snugs are reported us dangemus In 
their reH]MH*tlve xones wltliout needlom overlapping 


iruvel In one trip of 1100 miles last soinmer, tlie "Hor 
utlo O Wright siglited, palled and destroyed over 000 
glgantlf sougH, the average weight being more than 40 
tons wMle the heaviest totipeil 175 tons. Tbe next 
trip over Its beat, this police Isint destroyed only TOO 
Mingj^ Itiver comlltlooM, the water level, the seRson of 
year und varinus otlier factors influence the prevalence 
Iiml u|qH*Hraiife 4if snags, m that it Is impossible to plan 
a definite und luvmnite campaign and to estimate the 
work and tlte uuinber of snags which will be spotted 
and lifted In a certain season. 

Tbe ninximum speed of tbe snag boats, each of which 
Is about 100 feet long and 96 feet wide and carrlee a 
crew of 45 men, Is approxl^tely 8H vaX\m nn hour In 
still Water Ordinarily, m snags point down-stream 
uud often are burtiKl anywltere from 10 to 40 feet deep 
In tha mud, the tendency for trees which are carried 
nwuy In tlw slaire-undem^ng activities of tbe turbu¬ 
lent w Iters bring to riidirtbemselves and to settle in 
the sand In an ereett upMstndlng position. The snags 
lire sd securely anchored tlkit they rip tknles In the bot¬ 
toms of vessels which coUfoe with them. WateHoggsd, 
Hncbtired sbh|s effect the greatest damsge, river pilots 
have had to contend with them ever since navigation 
between New Orleans and St Louis wgs begun The 


shaped break which it eansss in the surface at the 
river A soag submarged even as deup as 80 or 40 fSst 
causes a boll in tbeoverbsod surface watsr which is smk 
lly recognissMe by tbs lookouts on the snag boats. Tbe 
I* ederal snag boats are of tbe doubte-bewed, cstamaraii 
type with s steel butting beam 16 feet long and 10 feet 
wide connecting the bows. Wheu a snag la sighted, tbe 
boat la msneuvered close to the point where tbe 
shaped break appears on tbe watew surface so thst the 
crew can lower a huge sweep ebatn operated by means 
of 4 engfne-drlven capstans, each of which can exert 
a pull of 85 tons. Tbe chain finally wUl engage the 
snag and raise Its free end out of the water Wlndlose 
chains are then used to haul tbe snag on to tbe beam, 
u special engine bring used to run an enormous drum 
uhleh releases or winds up a huge sansom chain tho^ 
cun resist u strain of 75 The IndlvJdtMl links 

in this chain wrigh 27fi pounds and are made out 
of round Iron 2^^ Inches In diameter 

In cuse dlfllculty is experienced In loosening tbe snag, 
tlio bout reeurts to butting tactics. It backs away 
from tlie obstruction ulsnit 60 fori and then and|(T full 
steam slides at the snag and snuuheu Into it with Iti^ 
steel butting beam and 800 tons of total weight This 
method of attack U repeated 
until the snag gives way 
The shock of tbe eimousslon 
Is HO violent that frequently 
nit tlie members of the crew 
are siirawted headlong on 
the deck and the flredoors 
under the boiloni are 
knocked open When tim 
snug is freed sufficiently, 
the windlass chains are useil 
to haul It up over tbe beam 
wliere It Is placed In such a 
fashion that engine-driven 
suws may be used to c*nt 
the tree or obstrnctltm up 
Into sectlom about 20 to 25 
feet long. These logs are 
then cast overboard and gen- 
entlly niv salvaged and sold 
by squatters who live along 
the river banks or by lairtlcM 
In KHsollne launches who fid 
low tbe snog boats and make 
a bosInesH of gathering the 
drift logs and hauling them 
to sawiallU and selllug them 
Sometimes, these loggers of 
the river realise 8100 or 
$160 from a single day's 
work In salvaging stray logs 
which emanate from tbe uc- 
tiviass of tbs aoveminent 
snsg boats. Snags which 
will not float after bring dis¬ 
membered are hauled on the 
snag boats to deft) sectlouM 
of the river snd there 
dumiied overboard Tlwy sink In tbs sand and hence¬ 
forward do no more damage. 

Ciiiutlderable danger Is assodatod with the raising 
and destroying of tbe river snags, but desfilte the 
hasards, men like to work on tbe Qovammeot boata 
as there Js a certain romanoe lUHOclated wlcli tMs plo- 
neering work which appeals to tbe adventiroua natures 
ol the rlverrnen. During the last score of years, fimr 
nxm have been kJIled and AO Injnrsd ou the snag boats 
os a result of rilppUtg or breaking of rimlna or tbe 
Hadden ooUapoe of suags when they were pulled from 
tbrir mud beds. In tbe cose of wrecks which have 
sunk to tbe bottom and ore dangeitiqs to traffic, exper¬ 
ienced dlvere ore employed to Mlvage the valuable 
mochliuiry and then the beavy drag diato Is used to 
s m as h them Into fonall timlwr, Somstlihaa acridents 
ensue here. 

These nnasttal craft of Uurie are also ensployed 
In raising wrecks wMrii are oUU aervioeabla. A note- 
worthy scomupltahroent of ^faUi dsocrlptloa was tbp lift¬ 
ing of the wrecked pocket rietiosc filmoads," sunk 
durlog tbe aril War and rolasd to the surfhee a half 
century Htar The maddnery to thla boat rise otto to 
excrilcDt eonditton detidto Its leite eojonin to the water 
iCanmaei on |lkge m 



The heavy chain is used to haul the heavy snsgs over the roOer, Koch link of this dioln wriohe 
27 5 pewids sad k of IH-Inch ronnd Iron 
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Th« SUB iNTopcT coBtmtBlnK itni|«cUlcv powd«r and firing 
mechuiUBi 


"jiiir as. last 

TIf rwipBlt PriTfir-Hi Powder Gnn 
WU% Bu No BceoU, Coo. 
coeeioo wrPlMh 

O OOA0IOMALLT a uarfol InveatloQ 
make* ita aptMarance which li ao en¬ 
tirety novel tn Ita operutUm and iirnotical 
appllcatloiia that It la dilBcult to find a 
property deacrlptive name, In thla cIom 
la the rabject of the preaent llUMtratlona 
and atory It la a gnn, for it derives Ita 
eKtraordinavy iwwer from the oouibontlon 
of gas powder, bat unlike the gon, It flnda 
Its Immediate and largest field of uaeful- 
nesa in Ute eonatmctl^e arta. It takea its 
natM from Mr Hubert Temple, an englnem: 
who received the decoration of **Order of 
the BrlUah Binplre" f(»r hla Inventlona 
and aarvlce In the World War 
For the roaaim that thla device la under 
ciMUrideratlon by the Naval and Military 
Antborltlea, Ita conatmetlua and the prin- 
Idee on which It operatea cannot be dla- 
oeed at the present time, altboogh we 
hope to give a fuller deacrlptlon at a later 
date. We have aoen and handled the gnn In- Its dls- 
aaeemblcd cnndtrion, and It la anfflcient to state, Just 
now, that It Involvea an entirely new princltile ih bill 
laatlca or, rather, ue ahould anj that It cunalMiK 
bf a novel and very IngenlooM application of old and 
well understood principles. For tlie present we publish 
tlie accomiianying photographs showing the too) and 
some of the work done by It In a demonstration by 
r>r Miller noese Hutchison, In thla dty 
The Temple Driver la a omall portable tool of about 
the otae and half the weight of a pneumatic riveter 
The driver, or gun (fur such It la), la shoan held 
In a peraon*B hand. It Is about an Inch and n half In 
illumeter and ten Inchea In length In the demonstra- 
lion we wttn osac d. It shot a projedlle of case-hardened 
maihlne^deel Into a piece of boiler plate llve-etghths 
of on inch In thickness. Thla was one of a large num¬ 
ber of ballets which had ulreaily been shot Into the 
suroe plate, and the powder charge and the various 
internal elements of the gun had been ao adjusted, 
that all the buUeta came to rest with their center of 
length lying In the center of tlie idate and equal por¬ 
tions projecting on either side. The after lialf of the 
bullet Is threaded so as to enable a nut or a threaded 
e)eliult, suitable fdr attaching a lifting Ikiok, to be 


screwed Imsiia after the bullet has penetrated 
The novelty of the gnn cfmsistB of course in Its short 
length and amaU weight In proportion to iho power do- 
viloped ami also in the fact tlmt tliere Is no recoil, no 



ProJeciUe la font of twist drill cot a spiral path 
through steol plate 
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escape of gases, no report, and do flash. 
Tlie nteuuH by which these lost three re¬ 
sults arc obtHlue<l cannot at present be 
dlHclowMl and it must eutllce to any that 
they are siniple, practlial nml baaed upon 
the laws of the expunMlon of gusea niid of 
Inertia In firing the gun In the cubs of 
tlift test referred to and herein lllniitrated, 
the niuucle Is placed agalimt the plate at 
the iMiiiit to he iNTforated, and a pressure 
upf>a the liundle of the sleL\e In which the 
gun slides serves to detonate the powder 
chorgH. 

A big tti Id nf UM fulMMM for this machine 
Uc« In desp sea aiul suUagc wtirk Thus, 
the Will known deeii sea dl\er, (Villey, 
stmt a one-hulf Imh steel stud Into a flve- 
dglitliH Inch bolUr plate at a depth of 
'16 fe<t l>elow the ISust IlUer, New \ork 
1 he phiie was then put under a tesilng 
niiKhInn In the lulwrutor} of the New 
\nrk Naw \iml h> Nu\y itffltlaU wIh> 
wished to deteniiine the prewnin* require*! 
to forct* the btilt out. and It was found 
that a pnMHuro In excess of seven tons 
applied at the isilnted end of the stud was necessary 
Another slgntflnint test was nmde by the Merritt 
t'lwpmaii Derrick and Dnailng (\anpan> s dl\er wlas 
nnd(T water, attiKhetl a lifting plate ti» a liea\} dredge 
bucket by shooting four studs through the lifting plate 
and the bucket On hoisting, the bu< kH wus lifted by 
these Mtuils. Then, In nrdi r to subject them to a lieavlef 
strain, the bucket was allowckl to fall a certain dis¬ 
tance, when Its moMMnCiit was arrested suddenly by 
checking the lifting gear The attnchinent lield fust 
The application of this contrl\HncH In the arts and 
lmlUHirl«‘f4 may lie various, but ob\louMl> It will have 
imiiiedlato use for the lifting of sunken shlfm ami 
for the placing of patches o\er iierff^ratlons In the bulls 
of disabled vessels. The put*h plate would lie drilled 
with the nunilaT of holes divitred. and the Inner faee 
of the holes would be countersunk to allow spaee for 
the metal of tho plate that Is to lie iterforatHl to flow 
Imtk In the direction from which the stud i»r bullet 
imters, for there la an extrusion of metal on Ixdh sldca 
of the plato ar«)und the stwL When the patdi plate 
has been adjusted In place, the diver fires a stud through 
each Imle lu the puUh, tlier(h> riveting, or (UmhlnK It 
In place It Is evident that tho lifting iiowor will be 
limited only to llie nuiiilter of studs eiiiphoed 
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Molybdenum Steel in the Motor Car 

Reducing Weight in Hi^*Power Cart by the Um of New Sled Alloys 





B TIOAHI^Y EiKMiklna. It mny be anid tliat the elfort to a potnt where the HtrcMe, at time*, imivt uiMM- 

of the dpclKn**r of the intMleni motor car la directed rlly apf^roaoh the llmlta of elaatle atrencth* The rted 

maluly to tun oljJiM.tctf an linreose of the power and a employed nroat bare the combined qnaUtiea of biitt- 

fUKTeaae of the uclffbt, for It U certain that In aplte neoa, tonahncoa, reaUiaicy, and ability to wlthaCand 

Ilf all that haa been aald abunt the amooth ridlDg of sodden and areat reveraala Of atreaa and a continued 

heavy cam, no oim wlnbra to carry uuneccMtary dead Hooceaalou of ahocka of the heaTieat character The 
wclRht aronnd with him, and creryone wiahea to hare merit of molybdanam for antomoblle construction lies 

II reserve of power*in band upon which he can call tn in the fact that It meets dU these heavy demands 

eraernencteH Imreane In power has been gained by with sueb rellabUlty and staying power ttiat it It 

careful design, in which Improvement has been car- laieslble to reduce the sectional weight of the parts to 

ried into the smaUest details, and also, aiul more par> a potnt wbich no mauufac^tnrsr would care to approo^^b 

ticularly, by a groat Increase In the speed of revolu with any other known steeL This will be understood 

tlon On the other band, de< n^asc In the weight of a when we state that, whereas ii would have to be a 

car has been se<*ure<1 by a great refinement In the parts, very good carbon steel that a manufacturer would 

following npon a careful analysis of the stresses to care to submit to a nnit stress of 70/)00 pounds to the 

ubicb each momlter of the car is subjected, and also, isiuare Inch, tlie new carbon-molybdenum-nldml steal 

and more pHrU«'Ulurl>, by the usd of tlie wonderful can carry a unit stress of 150,000 ponnds with safety 

alloy steels which developments In tlK metallurgy of Uoreover, the molybdenum stoel would be the tougher 

steel have placed at the dispoeal of the automobile of the two Naturally, there are varlattona from tile 

builder above^uoted figure, for in parts of the car that are 

What nieUllurgy has dime fur the auromoblle In subjected to great fatigue, such as the connecting 
recent years would 
make an Interesting 
story In Itself From 
tlie ordinary commer 
Hal steels of which the 
early motor cars were 
built we have pro¬ 
gressed through the spo 
rial earlKin stoeJs and 
tbn various alloys, up 
til rough the vanadium 
steelH to the latest and 
most remarkable of 
them all, molylKlenum 
steel — II muterlal of 
cunstniction uhlih whs 
practically unknown In 
this country prior to the 
war, and only now Is 
(timing Into Its own 
The use of niohlsle 
niim In motors in 

tills country Is to Im« 
iredited chlcfi> to Mr 
O Harold WIUm, who 
for alKint twenty yiars 
was asHUf lated with the 
Kurd fuctorles, and 
more than anyone else 
was responsible for that 
remarkable combination 
of light weight, power 
and dumbUlty which 
is to be found In the 
Ford car To him also 
Is to be credited the 
special maclituery and 
eiinlpment and the 
quantity • prodU(*tlon 
methods, whhb brought 
the output of the Ford 
factories up to a total 
of over cars a day 
The commercial Intro¬ 
duction of niolylHlenuni , , 

Rtecl In tbp ViiitHl Section tkiMgli «M Uoek of ejUrton tt tho now nwlyMon — S o 

Htatvs was hronght , 

about by the demand for use In the Uberty motor, of the unit streas drop4 to 355,000 pouhds to the 

a steel of su|>er-excelleuce, and, In response, Mr Wills square Inch On the other hand, tn the geam it to 
turned his attention to the new alloy, molybdenum possible to use a unit tenalle stress ru nn i n g aa htgh 
Steel, which he used successfully for the crank shafts, aa 885^NN) pounda. 
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Soetlon tkiMik «m bloel: of ejUadon of tho mw ■olSMoMai'Olool ■otor car 


The service secured from these crank shafts and from 
other parts of the motor for which molybdcnnm steel 
was used was eminently satisfactory—so much so that 
Afr Wills diH Idcd to devote hlroscif to the development 
of sn niitfimoblle. of light weight and high power 
III which this material should be used for all tboao 
parts of tho maihliie that are subjected to great streasi 
To this end he built the now plant and town of Marys¬ 
ville which formed tlu subject of onr article In the 
Issue of the K<isNTiri( Amksh an of Mandi, 12,1023 

Advantsffca of Melybdemim Steel 
There Is prohaldy no mechanism In the world today 
that Is subjected to such hard usage aa the workliv 
imrto of an automolille Not only are the streaoea 
dynamic, hut they are subject to reversal, and becauM 
of the insistent demand that the weight shall be kept 
down. It to ueeossary to reduce the else of the parts 


The advantagee of nsinf a small peTceotage, teoai 
0 per eent to allghtiy oftr one per cent, of molybde¬ 
num In steel, are stated hy Mr Wills as CoHowa 
First, In forge practice, the molybdenau haa bo ten¬ 
dency to segregate, and rather tends to prevent segre¬ 
gation of the other Ingredlcbto of the molten steel; 
second, the range of teng^tnre tor heat teeataant 
to greatly Increased, and iastead of hHng eonfliied 
within ten to twenty degteea Fabcenhelt, aa to usual la 
preaent cummerdal alloy atse|s, the range to lacreaaed 
to about 200 d e grees. To pgt It another way, BMjyrbde- 
uum prevents detriaMntat structural and chendoat 
changes from taking place uhtH the temperature rtosa 
several hundred degreee above the polat of reea to eeeaa^ 
Oonsaaoently, elaborate futaacotognlatiag equtpatent 
to eUaUnated aid loaaaa fa manufaetuie and in aerVi' 
Me are reduced to a nlnSgiuah Moraover |he ude od 
amiybdennm awkee it po a tihl e to draw at a auMh 


lilgbor temperature thaii etwM hi ttoed la btber kQHti- 
Another great advaatage to the egtortlent ma^itnlae 
rfaaractertotlca of the whteh atoy he *e**d^to*** to 
finished Mae without Mtoriag ahy dtotorllOB^ As to 
Ito physical properttea, the Mnstia etreuffth iad the 
elastic limit are greatly lacreaaed;' tad a auutittum 
elongation to obtained. The steel haaa v^fy Ughceidst- 
ance to Impact abock and to attehiatliid atteaiea, whM 
It will withstand without ccyatalltoatl^ Aaotter nd- 
rantage is that due to the exoMtoat action of dbe OteM 
under case-hardening proceeeea, it to poiailile to oaeura 
a material with a tough canter and a bard wearint aur- 
faoe, suHi aa to required la geara, cams, camahafla, 
roller beaiings, valve pIna aite other automobile barte. 
In case hardening, Hr Wills finds that motybrtimuni 
aecures a deeper penetrattoa with a tioavy carbon eon- 
tent at the surface 

Bedactton la Weight 

It will be understood that in deatgnlag the weridag 
parts of a car upon the basis of a unit stress of froas 

UMM)00 to over WiflOO 
poimds to the ^aquare 
Inch, It has become i»oa*> 
slUe to make a very 
conalderable reduetton 
of wei^t in proportion 
to the horaepowee de¬ 
veloped, and altbough 
the Wills type of motor 
car has developed a 
brake horsepower of 65 
to 70, the weight of the 
car rune from 8,000 to 
8,200 pounds, according 
to the equipment In 
the load test the car 
lievekqoed from 05 to 70 
horsepower at 2,700 rev- 
oluttoiia |ier minute. 

It. Buna. 

The engtoe, whidi to 
of the S-cyltnder V- 
type, embodies features 
both of automobile snd 
airplane engine pne- 
tloe The cylinders are 
set at a OO-dtogree angle 
with overhead valvea 
and eamsbafta, and 
gear drive, the carbu¬ 
retor beinc carried 
above and b et ween the 
cyttttdersL Tbs stndm 
to 4 Inchea, and the 
bore 8H IndMo, glviug 
a total dlaptooement of 
265 cubic inchea, or M 
caUe Indwi per honm- 
power beeed on a maxlp 
mom output of 70 hone- 
power This to a re¬ 
markable showing, be¬ 
ing exoeedbd only by 
certain of the racing 
il Mtor car can c( whM tha neat 

notable case to the 
Bcgatta, with 8.5 cuUc inches pra horaipowec, Oora- 
pared with commerdal care, we find that one of tba 
boot known of the high powar cars has 54 coble taefara 
per boraepowar, anotltor « c«h|e iodNo. Ig the roed 
to reached the high teuraof 8 pabto hwheg per heeee- 
power. 

rtc varna an a c a t Hta tha erVadar iMad. Um la- 
takc valna an madacdrimaM nMlrbdaa(wa> aatt tba 
Mbaaat aatna and ralya atcaM^ T, an Intfit ap at 
Tarlaaa pital^irltK a trlaar to cHaitwwag -Ofatf at 
ingtb. diM'ttfnrtbdHoa aad caDtcacOoi^ aad aacrt* 
lac Mfod tnartdt aaaiitir Tha atan, T, la at« Mr 
caat aitMl aad a^ aa anqr arhldt attain a ntatanai 

paniaik rta tbock at d|a vain lOfm* A airtt 
agalniL te^Vadav la at par ant cbveata MbA a«d 
la KkalHadcttlMviitnatBM^IMnlatnwMikbrt- 
tatdfttrtddiMbaiAMrtrcMrtnwaa^ Tba 
ciifaBc^ «t t^BcWdbHina. eai|t fit biH« «« 

eheftg o o a a e rtia f andgL fregt mdpi 
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P«vtMl« ftttatloa biu boen pdd to 
Qw of nelM in tU rnimlnn 

psrb uf the ctc^ primo ooiuUlemdoa at 
jm tl M O t a d to ■eeartDff tbU renOt 
vwf ia|«i 4 o«a work bnn bm doiub 
TfelM^ ibr tiwtniieo, tb« nniMhnft. An 
wn an lnov» tbn fiunn an no dintrtbiited 
rtnoiteniittnUy mnn tte shaft that fh« 
UttMr It vtfbtiocttd to tAtsrndttont ntresm 
anaach eut ooBMt Into opnmtton. At the 
lowtr t p ttj A tMt bu a Tllnratory tflM 
vpoa thm titift, with the remit that a 
rtnglng aou or httminiiig loaiid U giren 
mt hr tho Metel, which dlaeppeara ouljr 
whm flM revolBtipiM have reached a 
poM at wldoh the appUcattons of streas 
to the oamahaft occur at such high tre- 
qoeocir that tbsgr have the effect of a om- 
thraoon toretie. When tbln point la 
reached the ohjectkinable bnin dlsappeara. 

to eomter a ct thin, it wai determined to 
applf ft contlimoui toaklng force 
cattahaft which ebonld conttnne nntll 
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Detailed view #f after end of cemaheft* ehewing mdeeHlcedeiilng devices 


upon the 
the critical 

waa readied at whlefa the hnm of the shafta 
dlM^ipaara. Acoordingig, the rear end of the camahaft 
Wfta eatended and provided with a fixed cone, H, a 
dldittg oone^ J, and an annular donhle cone, I, deelg^ 
lo engage Hand J Normally, the facee of the three 
cooea art malntatned in contact tgr the action of a 
ooUed nrlngi K, muaated vpoo the ehaft and aecored 
thereto It ahoold be explained that the rlag or doable 
eontr 1, la eo kejred to the caaliig ae to allow of 
loftgttndinal movement 

In operaUan, the preemre the spring, K. kerpe the 
cone* and tbe ring In each frictional contact aa to 
produce a braking effect upon the ennuhaft Dot as 
the apeed Inereeaaa, tbe centrifugal effect forces tbe 
Idbricntlng oil to work Its way oat from tbe qiace, X, 
and between the faces of the cones and tbe ring, 1, 
nntn the ring la running on a flint of oil and the fric¬ 
tional retardation of the shaft la eUmlnated The coU 
spring la adjaated ao that tbla releaae will take place 
aa aoon as the critical speod has lieen passed This 
Ingenlotia device has proved to be very efflelent 

Another part of the machine from which noise has 
been saocesefnlly eUmlnated ia tbe gears Tbe gear 
wheels have their own metallic note, and tbe prohimn 
waa to And aome means of damping out tbe vibrations 
which remit from the saccswdv* coatacta of the testh. 
Tbla haa been dune lo the WUla motor car by form 
log the periphery of tbe 
geara in wbkh the teeth 
are cat, In three parts 
and renaasmbUng them 
with sheets of paper, H, 
or other nolae-deadenlDg 
fabriCi Interpoeed be¬ 
tween the parts. Tbe 
teeth are formed ot two 
ring^ li and L', L- 
riu^ la aection, whirii 
art placed bade to back 
and bald ta tbe peri¬ 
phery of tbe wheda by 
means oC a damping 
ring; B, and a aerlee of 
rivotp, N, the strips oC 
paper ftibrlc bring tn- 
aertsd In the three 
places Indicated in c«tr 
drawing. 


reachea the point of bigheat efficiency, the re¬ 
action of the air against the blades becomes stronger 
than tbe tension of the spring F, and release takea 
place. This point of higher efflciency la shown by lab- 
tirutory testa to be reucliod at u speed of 2700 re\ulu 
tlone per mlnnte. At higher speeds tbe fan cauttea a 
usdesB Gonsomptlon of horsepower 
We direct attention also to tbe datdi, which Is of 
the uiQltlple dry-disk, central spring type^ with six 
driving and slz driven diaka. In order to aecare ai>- 
pticmtloa of the clutch with a coshloning effect and a 
gradual take-bold, without shocks or jerking effMts on 
the car, use is made of a lining of asbestos cord, which 
is woven into the driving disk in the manner shown 
In our drawings. This lining cannot he Inimed and 
has an unnaually long life 
The lubrication la the forcnl-feed type with a pres- 
sore regnlatlng device, the crank, cam, and canishafta 
being drilled axially to provide lobrleating channels 
l^artlcular attention haii been paid to tbe crank idns. 
a here the oil puasuges ure drilled tHtigentlnlly to tbe 
axial hole, and the oil Ik f<irced by centrifugal action 
Into cup-shsped channel ways, formed at the iierl 
phery of the crank pin to amlst In the free distri 
btttioo of the oU Finally, It should lie noted that 
molybdenam steri haa been used lii tbe wheels, ahlcfa 
are of tlie disk t>pe and derigned specially for this cur 
Here, also, there is s gain In strength, with a marked 
sarlng In wetidit 


lOOarDitftlla 
othar drifttli 
wUrit art riiowii in oar 
drawhiga la the rifttch 
release to the fan. The' 
fan Tsacbes itg hlgbeet 
rift^at fteer^inlpead 
of revblQl^ abevt 
whkh ft xfti^ m- 
Nuama tbe h er m pcfwer 
M the eagtfti, with no 
ueM friftm. Hanse, 
ft cMch yriaaaa ef tte 
tiawa tmliMrik the 
tan 4 Ift drftwft bfto 
Mtatftimi eaMaet irUh 



LMuning mags About Cider 

W K never knew so many things ubuut 
ui»tile filler us ne are nutldenly learn 
Ing In this new prv^hlMtlon age Older U 
un old fashioned farm Iteverage It was 
t>plfHlly made-, in tbe old dajs. In water¬ 
power mills. The dder-mlll wus a kH*al 
mill lo a hull farmers hnuled rider apidee 
—often culls nnd nuturat fruit—In dunip- 
ciirts. The cider barrel was a liogsbead 
with u great wooden bung, anmnd whlcti a 
idece of burlap was often wniHied Ksno- 
ers used to say that nnsset elder—mean¬ 
ing elder fnmi llnsset apples —whs the 
best there was. 

But what old tliiHua knew alMiut apple 
rider wus as nothing to tlie kind of koowl- 
etlge which tlie nation is now rapidly ac¬ 
quiring Tim consumer In large cltica is 
learning that apple juice Is a wonderful 
iMwerage, and demanding It, and overnight 
II iniinufariurlng Industry of large luropor 
lions has de\‘el(q)ed The seat of twen- 
lieth century rider-making Is not, aa It 
WHS twenty live >eani ago, the country 
water iKiwer inlll It Is u city Industrial plant, to 
which apples for rider are often shipped long dJstamtes. 

This cit) plant makos cider from time to time throari> 
the winter, drawing on stored apples and suppIyiDg 
dealers with a cointtaut fresh snpply In the old ttmo 
rider mill, rider was usually only made for a abort 
period In the fall Sweet cider In the country never boa 
been obtainable for much more than a few wceka aftw 
apple harvest Tlien the cUler has grown hard, It's on 
its way to vinegar So there Is muih feverish eapni* 
menting with processca to keep eider iweet The vnlua 
of BU(b processes. In this prohlbltlfin age when new bar 
erago habits are lieing formed, is obvious. 

A fLW years ago cider apples were always obUlunble 
for a few cents a biwheL Hut when. In early winter 
this year producers on whose hands apples had become 
nccideutally froxen, turned them Into cider, the value 
of the liquid obtained from a barrel of apples waa, la 
some Instauees, $7 

As only would be expected, uattrrs connected with 
apple cider are 'getting into court" In liiitlsb Oolum* 
Mu, adjoining tbe State of Wasliington and eqaally dry, 
a wwperative farmera conwrn was aetniMeil b> the pro¬ 
vincial government of Bupplyiog a dealer with rider con¬ 
taining 10 per cout alcohol Proilncliig evldcnco that aa 
shipped the particular consignment nmtained about 2 
per cent, and suggesting that afterwanl somebody had 
imt "something" into the cider, the gn»wcr« called as 
HD expert witness tlH» manager of n \lnegur furiory 

This exiMTt testlflsd 
that It was chemically 
linposHible for tlie rider 
to have developed the 
alcobollc (^mtent slated, 
without tampering He 
KHld that tiKt sugar con¬ 
tent of Okanagan Val- 
lej apples, \urylng wrlth 
the season and tbe par¬ 
ticular variety of apple, 
ran from 7 to 14 per 
I'eDi Tl»e alcoholic 
propertlcH of rider, he 
explained, depended en¬ 
tirely on the sugar con¬ 
tent, tbe lieuvleat alco¬ 
holic pnqMtrlion posri- 
ble being nO per cent of 
tlie sugar The maxi¬ 
mum development of al* 
c(>ho1 In pure rider of 
Okanagan apples was 
therefore 7 per cent, so 
the growers were found 
Innocent 

Older la a coming bev¬ 
erage Hand or powrer 
mills fi>r making It at 
home are being exteo 
sively hnught There is 
n diaposltton in some 
quarters to discard tbe 
old faahloDcd name, ci¬ 
der, and adopt another 
The name rider la 
shrouded in a deflnlte, 
peculiar atmosphere all 
iu own—an atmoapbere 
which aome fantldtoua 
ones are not taken with. 


esftt iMsI steel 
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Succeeding in Architecture 

Opportunities Awaiting the Young Han in This Field, Espeeially in the Immediate Fntiite 

By Raymond Francu Yatn 


T IIF author apent oercral rery pleaMut lioum with 
Mr William rnnkor, Ktlltor of ibt* 4mrr(f*oa IrrA 
i^rrt, ill ffuUuTliiK inutortui for thiH artU le Mr 
t'rtNkor In an (uenroth iimii brluimliiK ovtr with on 
tbiiHlaMu aiitl loYc for the held be la wurkluft In In 
living the advlct* eontaluMl In the following linen, be 
ajHike iiH If he W4 h^ gluing oonnKel to IiIh own won. 
und the writer henrtlly wUIiom that e\t*r> )oung imin 
who plana to atiidy art'hIbNtnre could Mi>end a few 
predoiia mlnuteN with him The wnriiiinwi, alneerity 
and IhmeNt truth of hU wtirda are liuqdrlng. 

Many |)«oph ore IndlmHl to l<Kik upon on architect 
a» a man with grent artlHllc ahillt> In fact an artlHt 
He should wear a Wliidmir tie, a VanPyke board and 
bin bolr muHt 1 h' long nnd not ton carofnll> ctmil>ed 
He Hboiild be very temperamentHl, work In a atudlo, not 
an ufflee, und nil llie prerogatlvea of tlie UreenwNli 
Vlllag(> *artlHt Hhould be bln Ortaln men who atand 
high In tile orehiteotural Held licllere thin and prtmeh 
it Mr Orocker ban nn botUHt argument for thoNe wlio 
are ‘ riwponalhle for that type of man who n^gunlH tin* 
K>HtbotU'H of hla pmfotuilon of mure Importaiict than 
ItM pmethiil aaiMHtM * He rightfully askH *‘Have we 
developed dcsigneni to a gn^ter exteiil than arehl 
tectaT* 

An anhlteit iri by no moana a mtn doHlgner of 
hulIdlngN Our rtdlege (‘ouraea In the imut have tended 
to make him such Whim the Ignited StateH entered 
the war, the anhlteetM were not only amaae<] but cha 
grltied when they wert put iiinUr the dlreitloii of eiigl 
neent It waa the natural uotcome of the (‘ourae they 
fnIlowe<1 Many of them were 90 p(«r cent dcslgnera 
and 10 |ier cent engiueerN, when they abould have 
lieen 10 [wr e<*nt <leaiguera and 90 per cent eiiglueera 
A real architect niuMt not only Iw a dc- 
Hlgner of bulldtngH but almi a practical 
engineer entirely eaimhle of carr>ing out 
and ovemeeliig the o«matnirt1on of the 
bolldlnga he daalgtia wlietlier tliey ho fac¬ 
tories, Hbrartea or hom««H Since the war 
the colleges of this c<iuntrv have at last 
iNime to realise this fait and rapid 
changeH are being maile In the cnrrUniluni 
of arrhltocture These changi^s shoubl 
have been made years ago Imt U took tUi 
World War to bring nlMuit this reHltratlmi 
Tho architects who took part In the 
war were really put win re they iHlougetl 
—nnder the dlnn'tlou of praetlral ongl 
iioenc Many of them wen* imt caxuible of 
overseeing siiy real engineering work witli 
any degree of snccciw An anbitect 
should be a hnlldlng engImH*r cnimble of 
directing constnii tlnnal i ngincwnt and 
i>tber engtnpers who take part In the erceihm 
bnildlngs 

The Held of nnbltiMtnn Is by no means over 
rniwded nor doi*tf It offer largi Incomes to other than 
the real leaikTs In the field HtatlstlcH show that but 
4 per cimt of tbi arihlteitK of this country |ialil an 
Income tas last viar This Is an |uiuitdiiK statenient, 
but neverthidess tnic ITolmbly the 4 per cent who did 
imy an buxime tax paid It oii rather large Incomes 
There does imt seem to lie any definite limit of salary" 
for tboae who have strugghnl to the nmmr heights of 
the profession Men like rnss Ollhert, who designed 
the Wool worth Hulldlng enjoy Incomes obtaliioil by 
few men In this cmmtry The fiekl reall> does recog 
niae men with nblIU> ami offers trememloiis opportn 
nitles to tboHi* who sUii mil from the crowd 
A great numlter of arihUi^oU go Into buMtness for 
tbcmselviN ^oint start In hiqhII towns, others start 
111 large tifwiiM In any event they moat be aitive in 
Hric llfi as a matl» r of pun» biisluesii The anhltcct 
In the smiiU town shmild lie nrilve socially awl tatm 
imrt In all 4l\k programs—be must work himself Into 
riw life of lUe f'ominuuity His first few years of 
btislmss will In* it bard struggle to establish himself 
If he Is fortunate^ enough, or has hnidness foresight 
enough to locate In a thriving iHinimunlty he will pro¬ 
gress rapidly ilnmlng oumniuiiltk*s ran Increase lii 
Hlse no fasUr than tlie nnhltint can dt>algu buildings 
and oversee thilr ctmstrmtlon If a young man, after 
Imping college Is nnfortuunti onoiigh to pick a bad 
liHatkm veal snccewi will prolmbly never amllc upon 
him if be remains In husineM for himself 
Moat of tho colleges in this country have conroes 
In architecture A full four year course la required to 


produce a thoroughly traliuNl man Men have been 
known to struggle along outside of college and train 
tbemselToa In tlie fnndamcntala of this work College 
is, of course, nevi*r necessary to the man with the 
real burning desire to succeed In any field 

After leaving coUego a young man cannot expect to 
derive a large income from the practice of Ui pro- 
f<*NHlon as un architect If be locates with a company, 
a salary of $2,000 a year to start with would be con 
sldcretl gwid If he goes into boalneoa for himself be 
may make $1,000 or he may make $5,000 This depends 
entirely upon his ability as a hnsineiis man and npon 
the development of thi community In which he locates. 
Tlicsie who make $5,000 In their first year of bosinesa 
are Indeed fortunate 

There la nothing uncertain obont the future of andil 
tectnral science It is one of tboop profesakms that 
will survive as loug as civilisation lasts Iliilldlng is 
one of the prlmarv human inn npatlous Iherc will be 
(Imngi'H In the anhltiHtiirHl field ik> dniiht. but they 
will not iifTect It grently The grentest cliunge that 
the field has had for niuuy ytvirs Is taking place at 
the present tiuu This change la by no mitans harmful 
It Is Just the reverse It will tend to make a more 
useful and caiwble indlvklual out of the man who 
decides npon casting bis lot In this work 

To l»e a gcKMl archltCH't a man must first be sure that 
this Is the field In which ho should h«* working Aside 
from this he should have goiMl sound huslmNis training 
be should he practical as well as artistic Me should 
lie u *giNNl iidxer *' To be this he must have a frlewlly 
disposition 

All nrclilPNt luimt In* able to handle and direct men 
This Is really one of the must ImiKirtant parts of his 


ARCHITECTURE a$ a profeuien u generollp misiiiKleritdad by 
tbe 2aity It lecms, m lae ore loU by Mr Yaiu m the accorn- 
panjfmg arUcle of hu lencj on the opportumtiei m yonoiii Imet of 
emfedvor, i^l most people bake come to lool^ upon the orchilecl oi a 
man tuth great arlutte abibly, httle engtneenng trauung, and $till leu 
busmeu abiLly The archtecU m the popular mmd, u often looied 
upon OI a fiobemuin, nufb oli tbot designation entails Fortunateh, 
however, Mr Yates has uncovered facts that prove the architect to be 
quite the antiihesu of the proverbial artut, the architect, as he reveajs 
him to us, a an engineer with a fine seme of art, a leader of men who 
can plan and direct big undertakings, tmd a busmeu man and man about 
town if he would be succeuful—^T he Editor. 


of 


work and the anbitect of the fntnn* Is going to be 
twlled upon more and more to direct a large eorpa of 
engineers working under him The nnhltect of the 
future will not lie a mere derigner of buUdings, he will 
Ite the ninster builder He must be a roan of force, 
<«humeter iiml kleaa. He roust take bis stand with 
other engineers The day of the artistic prude who 
liellevus that it Is his lot to design gikled cages for the 
^ wealthy to live In, or tienntlful eburches that will suit 
his artlstk temperament, Is gone 
An archltetn worthy of the name like a man en 
gaged In any other pmfesiilon, should have oome par¬ 
ticular ainhUloB In life For instance the writer once 
knew a young architect who had an ambition to de- 
ste the most iK*rfert tenement house ever conceived 
l^as his ld4*a to perfetl the design of a house that 
would lie convenient light airy, sanItHry and fireproof 
This waM a very humanitarian Idea and If this young 
man ever hiuxnnhIh he will have done a great oenrlce 
to the worki The author alio knew another young 
architect who believed that he could render great 
service by setting about to develop stilt better boa- 
pltnlH than exist today He made a special study 
of the problem and It was hli desire to gain recogni¬ 
tion In this iwrtlcular branch of architecture Tbore 
are a thousand imd one ambitions that 4ir ordiitect 
could have and they would all tend to urge him on to a 
higher poeltlon In his profbesion. The young man 
wh4i enters any engineering or technical field without 
nn ambition to do something opedal in that field will 
wander alteleeely on never realUIni anything of spe¬ 
cial note. It is the man with samethliig to strive for 
who pokes hit bead above the crowd and makes a name 
for himself 


The United fttatea is three yeore briilad la Ite build* 
lug program Muring the war ooly that bulkUiig which 
was necessary was carried out Today hundreds of 
thoussnds of people are without permancBt hotoes. It 
wlU take at toast three years of euergitlc buUdiag to 
catch up. The high priM of tralldlng materials have 
not been reduced despite the fact that the war has 
been over for some time With the gradual retum at 
normal prices, the building of homes In this country 
will go forward with great haste and architects be 
kept busy for several years designing bones and apart¬ 
ment buildings. In New Tork City alone one hUDdrsd 
thousand families are without apartments to live lu,^ 

Tin RenukaUe Conduct of a Drop of 
Mercury 

T hat lower organisms, such as amoebae, Infusoria, 
bacteria and others that are capable of Independent 
movement, are attracted by certain chemical lubatances 
hati lieen known a passably long time already For In 
Htance. fill a capillary tube with a weak solutlou of 
chlorate of potash or of peptone and put Into it a 
drop of mercury In which bacteria are moving, sft^ 
a few seconds these will be seen hastening to the mouth 
of the tube where they will all have nsoembtod The 
amoebae and the naked little masasa of Jelly (plasmo* 
dial of the myxomycetea (mucous fungi) creep in their 
Iiocnllar way by stretching forth their anna or feelen 
toward tho stimulant This faculty of such organlnns, 
of accepting the attraction of certain suhstiinceA, is 
called ^emotaxla, Ohemotactic susceptibility is evi¬ 
dently an advantage for these creatures as It leads them 
to good nourishment and keeps them near it, 

1 ery recently un eminent physlologiat made the dis¬ 
covery that a drop of mercury can make 
ver> similar movements. The starting 
point of bis Investigation was afforded 
by the experiment made by Paaloov lu 
1858 The latter pnt a drop of mercury 
In a little flat vessel, over this drop be 
poured sulfuric add and then laid a 
small crystal of bichromate of potash In 
mediately beside the mercury The result 
was a periodical change in the ohape of 
the drop of monniry which alternately 
approaidicd the cryrtal, while flattening 
Itself In front, and receded from It This 
iicnirrence was provoked by the fact that 
the bichromate of potash, aided by the 
presence of the acH oxidised that |>or- 
tlon of the surface of the drop of mer 
cury turned toward It and thus dlmlu 
Ished the tension of the surface of that 
side of the drop. As soon as the perox 
idc of mercury, which had been prmlured. dlasotved In 
the sulfuric add the surface of the mercury became 
metallic again and its tension Increased In the first 
Instence the mercury flowed toward the crystal, In the 
secxfnd it sprang hack. 

The physiolugtst, explaining his sitpllcatlon of this 
experiment states that tbrongh appropriate xnanlpuls* 
tion he imparted to a drep of mercury the tscnlty of 
mal locomotiun One of the most saccoosfiil: forms of 
his experiment was this be put a drop of mercury In 
a suitable dlrii, uf gUiHe, of which the bottom was per¬ 
fectly level, then he poured In a suincient quantity of 
diluted nitric arid and laid a Uttle piece of Uduro* 
mate of potash at a distance of several centimeters from 
the droib of mercury onr the bottom of the dish The 
yellow solution of the crysUl began to spread Itadf in 
a circle and as soon as it readied the drop of mercury 
the latter with a curt tremor began to recede and then 
dokbed straight to the crystal which it reached In s 
few seconda In the Uvelloat msnnar It repeated this 
twitching movement If, in consequence, the erystst 
moved sway la any dlroothm tbs drop pumed It, re¬ 
ceded and appioa#»d, again and again, with a move* 
roeut of minuted leap and glide, while stretching forth 
the long tentsdes and quickly drawing than tmi^ 
again 

These raurksble phenomena may bo oenslderad at 
odequatt mqipqrt of the klew held by tbs botaatot 
Bathdd. the physldst, Qninke, and the pbyilokigtah 
Verwom, ttiat the amoeboktol and rriated movements 
are ths result of cAuiisgea in the temdon of ^ aurfase 
of the living sabstgatfe Ohvhniaiy, 'tibough, them aid 
Btui other eendltlona wpUA cab Vary IfiViely tha 






SCIENTIFIC AMERICAN 


65 


What Makes the Glow-Worm Glow? 


What Reoesit InYMdgatuHU Reveal in the Matter of the Luminous Organs of Various Insects and Sea Life 


Bj William Crowder 


T his of pboHiboMociuw In Utfit-prododni 

^fttaudn iHis been n pbenemenon whlcb hni enitfeU 
tbf atteattoiA oC inveetigaton from n time far ante 
dttlfng tbe lUetoir of modem odence It was onlr 
reoenthTf bownver, tiiat tbf attempt to fatbmn tbe mr> 
terr watt tnet wltb anr apprvdnble degree of anccew. 

Contrary to the popalar opinion, tbe twcnllar prop- 
erOr oC eaittinf phocpboreeoent Ught Is by no meana a 
rare one ur coined to a narrow range of Individuals 
In t^a anlttoal kingdom, In groups ranging from the 
pMtoaoa to tha vertebrates, there are more than three 
btuidrod genera which contain one or more species that 
are known to be phosphorescent Hr far tbe great 
maiorltr are those forms which live in the sea. Of 
thaS^ perhaps tbe beat known are Norrilufu, a micro¬ 
scopic animal which cauaea the pbospboreacent light In 
^ walm of a vessel, Jelly fishes, which produce 
flashes of ilidtt wbm cullldliMf with a boat or struck 
with an oar; marine worms and snail cmBtaceans. 


As may be suspected, from their higher development, 
the flahas which Inhabit the deep sea contain types 
which hare the luminous organs specialised In u man 
uer srejl-nlgb perfect In their arrangement The com 
plexity of these organs may be understood when it la 
stated that in some ludlvldaals they function somewhat 
after the fashion of an eyeball, that la, they can be 
rotated to direct tbe light or turned completely to 
shut tbe rays off In others there is sn apparatus 
similar* to an eyelid which acts as a curtain by which 
tbe light can be abut off or turned on at will It Is 
significant that those fishes dlsUagulibed by these 
extraordinary organs spend their entire IItch at great 
dei>tbs fsr below the point penetrated by the light 
(ff day 

Of tbe land forms perhaiw the most familiar phases 
of lumlntwcence arc to be found In the firefiles and 
their larra) young, the glow worms From the preced 
lug statement l{ Is evident that tbe '^glowworm" la 
not a worm. neither la Its cousin tbe “glow worm' of 


Gurope, so often met with In pruee and poetry The 
latter is mer^ tbe wingless female of a Lampyrid 
beetle. In fact, all firefiii's bet(»ng to the Tamp^lri^a 
a name delved from a (ireek word which means to 
shine" It may «nrprlM> some to learn that this sub¬ 
family baa more than fifteen hundred siiKdes of fire¬ 
flies , and two hundred and thirty of these, dlstrllmted 
among forty two genera, arc from the United Htates 
alono 

To what purpose many light producing animals are 
endowed wltb this remarkahle power la open to much 
conjecture Where an apparently valid reason can be 
ascribed In some instances the ume cannot be main 
tained In others Thus, for instance, in fireflies this 
function was premtmed to enable the soxes to Identify 
each other in the darkness of tbe night, at wblcfa time 
their activities are greativir If this lie true, why. In 
the case of those speciiHi where the ftmiRle is wingless 
(loos Uie male emit light? Her Inability to appr<iach 
him sorely would seem to Indicate that the flashing 
of his lantern avails him nothing 

Another liiitauco of the purposelessuess of this {Miwer 
Is to bo found In those abyssal tyiies of cnMCaceaiis 
which are totally blind In this c<innectlon, however it 
may he mentioned that tin so sightless erpatunv are 
devoid of complex photogitiU urgaiis, their phosphures 
cence Mng due to a luminous secrethm 

Again f^rtain deep-ta^a jirawna were r(H.‘eull> fonuil 
whose luminous organs lightwl only the gill ciivltU>K 
of the animal What function tliey perform for the 
•tieiieflt of the owners, ImattMl as they are, Imiiossiblc 
of shedding any external light defies speculation 

I'erhaps the most hiteiiHi ly lomlnoiiH animal for Its 
slae la the small luarlne ostraeod c nistacean, Cppridcna 
hUpendor/L Bo powerful In the light fn>m this crea 
lure that one ]iart of tbe luminous gland In one billion 
six hundreil million parts of water will give n visible 
glow to that medium If a man iKissessed an organ 
which gave the same pro]s>rtioiiat« volume and In 


tensity of light as in Cppridena, he could Illuminate 
the area of a falr-slicd city 
It has long bcH*u kinmii that many fats, ethereal otla 
and HlcH>hols emit light when these subatances are 
Hlowly combined wltb ux>gtm at certain tumiieratures. 
With this hint It was Inevitable that phosphoroaceoce 
In organli materials itmld l>e produced artificially and 
In a way that would Itear a tlose analogy ti> the prln 
clple iuvul\etl In tbe organs of light producing animala 
Therefore the *pyro experiment liecamc a cJaaalc 
achievement in this dlnnUnn 
I'yrogallol, an organic eompouml of vegetable nature. 
Ih eomuiouly known through Its nse as a developing 
reagent In photography If pyro or gallic acid and 
li\dnnnn i>en»xlde lie inlxinl with the Julo» of uuy 
ordinary vegetable sntb im a potato, turnip, etc, a 
fh‘<id(Hll> plHwph4»ref44v nt light 4Hi*urK Now us pjro Is 
noteworthy for Its pruisTty of eomldnlug with (kxygen. 
It Is ut once apparent that wlint takes lUacc here la a 
proc'csM of nxidixatlon it Ih remarkable, netertbeless, 
that although man^ eomiMinmlH can be oxidised by a 
liemxlde mixture, so fur iis kuown only p>ro and gallic 
HI Id will oxidise with tbe priHlm tlon of Ilglit 
The next nIi p in thc^ne niosl IntereHtlng exiierlinents 
wuH taken wltb the photogenic orguim of the animals 
tlumselvcH Of all the light pnalnclng aiiliiials, per 
hiipK none has hmt ItHelf more lo Inipilry than one of 
our commoneHt flreflIeH, rhutHrU ptunnplvanira 
OtHscetkm <»f this Hlums that the jihotogenlO 

organ chhihIkIk of thin la>irw of light colnriMl trans{>ar 
eiit tlsMiie whlih t)\irne a dci [N*r and opaque regtofl 
The funilloii of the ftiruur seems to be for the trails- 
mlnslon of the light, and the bitter Is lioth a reflector 
and the fuel gHurntor For Intimately cunni'ctod with 
this area 1 m u lutwork air nerve terminals 

and the glamlH wblrii seenU the globnlcH of lumluiuis 
(•ompountiH. These eimpoiuiils have lieen seiwirated In 
the lalNiratory and hH\e lieen found t(» ismslat prlud 
{ContinmHl on pttfft 70) 


Correspondence 

Tha aditon are not reipoMUfie for atatamattCt made 
IQ tha AnoaynKma oomimi* 

lucaiioM camiot ba oonadered, but the mam of oor- 
wipofidanti wiU be withhakl whan lo deHiwd 


White YoDu of Eggi 


To the Bditor of tbe HcigNTiru Anieucag 
I hope you will pardon some further correapondence 
from mo concerning pigments, but a note entitled 
White Yolks of Sgga" In the May 14lh Issue of the 
HrniRTini AMEauAR haa attracted my attention It 
struck me as most peculiar that It was necessary for 
the Hcnamric Ambbzcan to quote the Uerman UswettuM 
In regard to work by Amrricun iDvestlgatora. Tbo 
work which was cited was published by me in a series 
of three papers In the Joumdt of biological Chemlflrg, 
VoL 89. pp. 289-8t7. 1018, and also In the Proceedings 
of ike Aaffonol Academy of SHencea, Vol fl, pp A82 
5^, 1010 The experimental work was performed at 
the University of Missouri wltb wblcfa 1 was formerly 


connected 

1 have noticed that scltmtiflc data nonietlines gather 
InaccuracitM lu restatement a good deal like the pro¬ 
verbial stone l^rmlt me to point out several such 
errors lu tbe article entlUcd "White Yolks of Bggi" 
whhdi was evidently a translatloa from tbe Oermaa 

The first error Is UuxmsoqiientUl, but pertains to tbe 
reference to myself and ProifeBSor Kempi^r as poultry 
breeders. This msy aivly to ProfMsor KemiNitcv, who 
Is Professor of Poultry Husbandry at tbe University of 
IHseooH 1 have no objection to tbe title for myself, 
but I fear that the bm actually Infitthe profeaaloa 
womfi reaaat my behig ao considered Another trivial 
error la tha reference to ^e car lolies of fowls as 


> asnoH *-1 vm sura tbe poultry folks would not agree to 
[ this tanalDOlogy A third error U more eerlous for It 
I Ittvckvea a aolentifie fact The natural yellow pigment 
I of ear folk la aei eaiotta, but xantbophyll. the cayoU- 
Inohi Which la etoarty rMated to carottn and almoat al 
JffigmMaoeiaMitiaitlfii^aota. It ao bappputt, how- 
wee, that oarrota eenmi vary Qtfla xanthophyU, to 
UU^ ihdaadr iSUt edrrota aia M to'^taying 
ihttira b pragttis^ho ctfact on tha oolor of tha 


egg yolk (see paper by me In Joumal of Hiolopieol 
CkemUtrp, Vol 2H, p Sfil 1015) On the other baud, 
yellow corn Is very rich in xanthophyll with v<ry little 
carotin ao that the fee<Uiig of yellow corn greatly cn 
bances tbe oolor of egg yolks llotb carotlnoldH are 
present aiiparcntly In groiii fcoilH no that tbe latter 
readily IntTeascs the color of egg yolk when fed to 
laytug fowls, 

A curious physiological fact lu connection wUh tbeM 
rolatloiis Is that tho uatural >eUow cobirlng matter 
of milk and butter /« ranttin uiid tblN carotin bears 
Himllnr relations to the feed uf tbe cow that the xautbo 
phyll of egg }olk does to tbo feed of the ben In this 
case, however, carrots greatly lucrrase the color of 
butter, but yellow corn liaK no effett (see paiiera by 
me in Journal of Rlologhal Chemiatrp, Vol 17, pic 
191-240 1914) 

Finally, the whole story of white yolk eggs Is not 
quite true after all As far aa being free fn>m natural 
yellow idgment derived frc»m the few! is concerned they 
were white The yolks of cooked <*ggs wen* iKrfcH'tly 
colorless, but tbe raw yolks (^)iitalned a very slight 
amount of yellow coloring matter which mold U* ex 
tractcMl with suitable sohents, so In reality from a 
strictly sdentlflc point of view the yolks wore not 
abmlutelp colorless This tri<k' Is, T tear, hardly 
Httalnalde, for tlie hen apparently makes a little, id 
though very little to bo sure, of her own egg yolk eolur 
lug. hicBoY H Pai mse, Ph 1> 

University, Minnesota 

The Laaar 2 Lod lac al Light 

To the Editor of the KciiuiTtFu AMKauAR 

My attention has been called to an item “Lunar 
SSudiacal Light," In your Issue of June 11 summarlsltig 
part of my reimrt to tbe tllrector of the aunira and 
aodUcal light section of the British Astronomical Aa- 
oodatlon The following comment by Mr Uavlu Burua, 
director of that section of the U A A., U quoted “As 
tbo light of tbe full moon Is only ationt one-mllllontli 
tbe Intensity of aonllght It la dlfflcnlt to beUeve that 
the phenomenon daacrllied can be due to tbe light of 
tbe moon." k 

CbapUln Jmiea, U SU4., waa a spodaliat In aodlacal 
light obaerratloBi. Hla report of observationa made 
daring the V 8. Japan ExpefUtloo (1888-1805) forma 
Vot ni oi tbe Expedition Beport pnUlahed In 1866, 
and ooQtatna 328 obaervatlona charted and deaeribed. 


T1h» range of latitude extiMiilcd from 42* N to 63* B 
Nearly 'll) ptr c***nt uf tbe ottHervatlonM won* made 
within the IrupbH He Is v« r> particular In tlescrlbltig 
what be chUh the muoii WMllacal light which be wit 
iiivwmI 111 the tnqiicH He also witnessed what he 
IrnniHl a joint miit uiid dumui sodiacal light In hlri 
rpp<»rt of one of tlies* olmfrvRtlons he Kays *TTic 
nuioii quiirtenHj tc)dH> (March d, 18r»4 bit Si" N 
Ifing 139* 42* I* ) At half iiawt 7 I was afSonisheil 
tu M«* the xo4l1a<*nl light fully displayed It was no 
doubt It joint sun and niiNin sodiacal light My 

mind wflH iierfiHlly HatUflev! thol it was (h>arly a 
UNliunil light It dlfftml from the tinllnary sodiacal 
light ill iinl lieliig brightest ut lU loweHt end but was 
nil tbe way down of a fulrly nnlfonxi brtgbtneas It 
was quite diHtliiot. llie iipisr end wsh livtd lu the 
s sniM^rlor light Thi night was very clear" 
Naval ofllcers rormlmrotod this ami Hlitillur ohsorva 
tlona. Ah to my oliH('r\ntlnn In southern Maryland on 
tin* evening of >ebniar> 21, lOlfi, of which I retain 
n \lvld riHHilUHtbm The uuKm was three days past 
opiKwltlim In right aHceiiKloii U h D m and declination 
5* 42' S The fa(t of the light was anmistakable The 
Hky was clumllesH and the seeing remarkably good 
The moon wum the only muinv* of light sutflident to 
pnKlaev tbe effect Hence It Heeins quite appmprlato to 
(Joiicrllie it nH a lunar KHllacnl light 

Baltimore, Md \V K. OLAV^rmt. 

4 SobstituteB for Wood in Pkpermaldng 

To the Editor of tbo 8 <jentivk Amuiiiax 

lu eonnectlon wltb my paper artlHe In your iiMue of 
June 11th, may 1 point out tliat In coiislderlng anlr- 
KtltntOri for rags wooil and Htrnw, It Ih Imiturtant to 
iH^ar In mind that, while many plniiU, grasses, reivls, 
et< , arc capable of Is^lng ntUlsetl In the manufacture 
of a Mntlsfacti»ry i>ni»or pulp, freight charges from 
IMilnt of prodiutlon to mill must be lefM than the 
freight charges on pulpwfKsl, u suffUlent yearly growth 
must bo assuretl Ut operate a mill conUunaualy, and 
thi ivntt of chemlralH uaed In produetbm miiat not, for 
example, exceed that Involved in the pulping of straw 
while a ffIfM qso non Is that the yl^l of ctllnlose 
fibers must amount to more than onemnarter of the 
total bulk of material treated This at once ruUw out 
many of the hasty and IH-cciusidered snggCHtloos and 
proposlttona that have been put forward 
New York. THOMxa J Ksbrah 
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I TIm rmOHMcUm maohlM bi patttlMi to tmM tto MBioiir Of top or tiMd of a nIL 1. Tfct Wdh tha im M ■ii t lMi mm tkhm , il n if to g iht opting WimH w IfctaiiM ^ 

ankly Mklut ft rftU vtOk nftklmc ft raaord. S. Th« T-fruM mac to tht lift fta4 U a vortW pMltioa to tnet tho iMft ooaftoiir «C tin rail hmi. VhM tUM to a nn mm ^ U tM 
rlcH Uw ftpiwntM k nadr to neord Um ooatawr of that «Ut of tbt rail. 4 Tht nJlrao tioa MMhlao la Mrvko aad about to ra i nH tbo Mar «| a nil at a ImMwaifao iratait 

Som pinwa of Um ofplkatlM of tlw rail Mrti t ft mmUm tai iaiamhihn raO wmt ud loor 

Reporting the Life Story of Rails 

How Railroads Employ the Rail-Section Machine for Determining the Wear and Tear <m Their IVadcs 

By Robert G. Skerrett 



T he Incurtona commuter, tbc accnalonMd trartdar, 
and tlie ahipitcr ccucriilly irtrc protdouH little heed 
cuiomtinly to what mlcht Iw termed the minor aapecta 
of rallroadluR uitun which trAiiiiiM>rtatlonal aafeiy, cimi 
fttrt, and ct^onomy of operation depend The dlipoal 
tlon of the public la to take much for ironted In the 
manacciDent of onr raat network of land llnoa, largely 
LiefauM* their ftemrlty en route nnd the proper and 
prompt rarrlairc of their commiKlItlca are aaaured aa a 
rule But bark of ihiN record of work widl done la a 
Htory of ceaMiKN vlcnance, and the object of this 
article la to dcacrlbo an InRcntoua apparatua which 
makoa It poaidhle t(» detect wdar and tear In certain 
Ural Uln^ctlona related to the niolutoiuim*e of way 
and the efUcloiit upkeep of the rolliiiit atock. 

rniiHldpiiiiR tia maaaca In motion nnd the apoed at 
whUdi tralna of rarloua M»rta move there la, indeed, 
ample warrant for wonderment that the rlbbona of 
atcwl an i'aiNihlr of aupportliiff and vuldlng the faat 
exprcaaea and the pciundliiK frelahta, and 
no leuH aatonlahlna la the fact U»at tho j 
comparatively thin flanicea of the wblrl- 
lux wheela are Uie aolc medlama relied 
Ufton to hold the Ioimiuo( 1 \ch and the cam _ 

uiam the rallM Neither the track nor the A ^ 

wheela would auawer for theae exartlnir | 

tmrtMWMi (f iHitli were not kept fit for the I 

Hervice exiiectcd of them. I 

Not only la the rorc or diatance bo- 
tueen the track aUcred aa a rail head la 
W(»ni nr deformed liy the Idnwa and fric¬ 
tion of tbi> piiaalnR wheela, but theae mcMlI 
fleatitma may Uuid to two thlnipi they 
may cauae the rail to fracture or they 
may lndm*e the derailment of a train— 
an accident Umt may rauRc from a delay- «oatour of tb 

iuR mlabap to an appalling diuater. wImM ha« m 

Again, If watihfulucHa la not continually lanarralL B 
directed to the whcil flaugett theae may 
lie au ground ihiwn aa to make them likely c 


tread and the flangea uf tha rolUng-atock wbaotn. 

After conalderable atudy, Mr l>nel produced hla pe^ 
fectrd apparatua five yearn ago, and the little ma¬ 
chine wetgha complete but aeven ponnda. Ita Imb flext- 
lile competitor at that time tipiied the acalea at 80 
pounds. The preaent Inarnuotmt can be tucked away In 
tho bottom of a handbag and can be brought Into acHon 
in a few aecoiids. Thia la of mudi imptwtance on a 
Imay railway where the Interval between tralna la not 
long and where many of tkam travel at high qpeeda 

On the main line of the Ktw York Central Ballroad, 
between New York City and Butfalo, recordi are made 
by means of the rall-aectloa machine at approzlmately 
400 points. The object Is thus to get an Index of 
traflU^ influence on the rails at these diaracterUtlcally 
troublesome poaltlona aUmg the line The practice la to 
register graphically the condition of the several raila 
or tratka ut each of these places, and then to Inspect 
in the ordinary way the trackage lying a short distance 


HtOH BAIL 


LOW RAIL 


rhft rakioai of oep«ll» raik w a ftanrt f* 4W» f aft-kind drawtog k • rtfcmd traw of tba 
•ootour of tbft high outer raO. A to dk ato i vhtra Uw lUt nrasrara of tbs flaasw of tbs poailsg 
whiib fcftft arauiNl swag tbo aikal, Tbft rfato band dmwlaa k • Mdfttod traaft «f tiw toir or 
huMrralL B i b o w wbora Ihft orai rid i ng ftatfoa of tbs wh—k t in ora tbs matel to gow autowd 
wblk ak Ibft Miao that grtadtog away tbatnad 

Hew the ndl-eectlen macUaa rntorta the atery ef rafl wear 


to break when auddcnly Huhje(*ted to lat 

eral pn»mure In taking a curve or when paaidng over a ^ beyond In both directions. The closeness of this examl- 
Kwltch or frog ]iolnt This Is fairly certain to bring natkm la determlnsd by what the raU-sectlon card 


alNiut n derailment And now let us see what It ta 
tiMt one of our great trunk lines emplosm for the fre¬ 
quent examination of Its ratla and the wheels of Its cars 
and locomotives 

The rall-iUHtlim raacfalne, as such. Is not a novelty— 
the Uermauii having bt»en the first to devise an nppara 
tus of tills aatnre, but the older Instruments have uni¬ 
formly been heavy and ctimhersome nnd ao trouble- 
some to function that no one wanted to uaa them 
except when forced to do ao Further, they have bsen 
notably limited in their field of appUratloih—In short, 
helpful only In reglHtering the condition of a rail 
head Appreciating these drawbacks. Hr B. F Duel, 
one of the track englncx'rs of tho New York Ocntral 
lines, set about aome years hack evolving a modiflad 
inechanlnu that would be much llgfatsc than any exist¬ 
ing raU-asctlon mehlnes and whh^ hesMea, would 
answer Just as readily for recording the state of tba 


reveals, 

Beeause of tba ssaaonal convenience and the facility 
with which labor can then ha obtained. It Is customary 
to lay new rails In Hia snmaartlme Thau toe cflsc ts 
of traffic upon these raHs are cbecfciHl op by the appa¬ 
ratus the next spring. By this procedure It Is feaslbla 
to gat a good idea of thd^'waar and tgaf of half a 
year^ service The real algnlficance of the r a oo r da of 
the full-sectlon machine baocoMs apparent whan the 
tonnage that has been XMved over the rails during tb* 
prevlona six months Is oompaied with that of ths year 
befoie and the aute of tlw track at that time Asaiiin- 
ing the trolDc at both pertpda to he the eame, then 
the eugtneers of the Matotosmufe of Way Dshwtmeut 
can toll. aocordSng to whctiir the new calls gre Idww- 
Ing more er toss deto rm a tl » k last hew %cin tbafto itMl 
iMabers are ■esHng the md*a regutteamito, WUIt 
meb a system of servellliutoe la eperaabw eoathia- 


ally, and rails are normally expected to stand up 
for a nnmber of years, eadi soooeeding record, la comW- 
natlon with the tonnage cairtod tor a given period, 
adtls another page to the life history of the rail tm 
qneation It dlacltiees bow and when to take steps to 
ncutrallie or to offset the grinding and the pressnre 
of car and locomotive wheels. 

On tbs New York Central BallRHUb main Uos the 
maxhnnm curves are of 7 degrees, edUle upon trltMtary 
coal lines the curves are frequently of from ;10 to 33 
degrees, and there are places along these sUroons 
routes where the bends are of 14 degrees. Indsed, 
there are long atretdiM of this railway system where 
the straight or tangent seettona do not represent mors 
than 40 per cent of the run. Theretore, It la essen¬ 
tial that the curves be looked after with the otmoet 
care, for the rails at these points are snhjectod to 
the greatest atressea and the most abuse Besides fur- 
nlsblng data covering the effheta of dUterent servloes 
upon the rails { bringing ont the special 
physical coodltloaa that most be met at 
partlonlar points, detecting whether or 
not the rail la giving a maximum of use¬ 
fulness, and settUng disputes betwesn 

D ssetlea boas ts and Hupectora as to the 
fitness of a rail to remain In place, the 
raUHwctlim machine determlass to a 
nicety whether the rail can be re v ersed 
and naed In the same dlvlsloii or If It 
would be wiser to shift it to anottwr 
track where the traflle demands are leas 
trying. 

By the timely reversiiigor transferring 
of rails, aa the ease may be, the awn of 
tram of toft ^ Maintenance of Way Department are 

r tto I_ aUe to get the fnnest meamxu of m out 

r tiift tev Oft of the rails before they are scrapped 
lov ovteMid This procedure makes for very spbMan- 
tlal economies In the upkeep of tot road¬ 
bed, and toe aytoematte and IntMUiMt 
tmployment of the rall-aeetiou inaeUUe to 
thus instnwwntal In saving many toouMUida of dsltarg 
annually Before deeeribtog tot adaptatioB ef the 
apparatus to the retordtttg toe dangfc and toe tesad 
contours of wfaeMis tot us esptoln tutody the gsklSrul 
get-up of the machfoe., 

Broadlyi the bwamtat U c em possd of a Bght smUM 
main frame canyliig a hollow sUdtog frasfes whtolt 
movse hoHsoutaU^ ou roUec touringA and t|ls riMtog 
frama, to rtwy to p yr to ah adtutoahtoi 
can ho set to tfgvtl eiaitr boctooutoOr^ir Ttonttillj. 
This .T^craw hMs a pendt peihtliitodlte^SMl 
wtiito.at tog tone extesmittto ^ 
mogatod adjdtfttble pipa. Them kiS 
ypog^ to 

-_vS[A 
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Vnm Gwaui MaBltfaiii Bbxm to Wcffkana’B 
ItooMi 

N SAB Bbcmralde, Oermuj, tbt ImlUllitg ihorta<« 
Is biliif lost thton^ th* srset&An u( tmhiiie houses 
—bscsiMM Of the msterlsl being need In tbelr 
ooDStraetSoa The sccompenTlnc photograph ahowa 
that Bbemrslde workmen are airing old munition 
boms in eongtrocCIng new homes, In place of bricks 
wMdk are Terjr coatljr snd dlflUcolt to get The new 
howMW are eonstmctod bg first erecting a framework, 
as Shown In our photograph, and then flUlng the frame* 
work Ittt er sticaa with old munition boxes. U appesrs, 
too, that tba mnnltton boxea are filled with concrete so 
as to aske the fxmstmctloa highly substantial Tho 
ndnltkin bcmss are so well made, with tbelr heavy 
wood and mortlead oorners, that tbs wooden “bricks 
Ailed with concrete make an Ideal wall 

What la tlM Aurara BoraaUa? 

AS early aa 1881 the Idea was put forward by Odd 
stein that the sun sends ont Into space atroams 
of dectricaUy charged partldea, which may give rise 
on the earth to electric and magnetic pbenotnena In 
1888 INralsen applied more or less the same theory 
dsfinltsly to tho anrura borealia. Blrkeland, howerer, 
was the first to glTe a real basU to the theory that 
the aviora la doe to dcctrlc diaehargea from the son 
BIrhalamI dlscorersd, in 1880, that a magnetlo pde 
wlU OQoeantrate a beam of light rays at a single point. 
moA after the aumner of a lens. The suggestion was 
Inmsedlate in hU mind thst the esrth, sctlng ss a 
huge msgaet, might In like msnaer concentrste cathode 
rays or slmllsr deetric radiations frmn the sun, bring 
Ing tiMtt, of coarse, toward the northern and aonthem 
BMgnetic pdes. 

I%ysleat oonfiraMtloa for this theory was secured by 
Blrfcilsnd in ISOI. in s large Tscumn tflses Jar he 
wupendsd a small SMignetlo sphere^ and directed to- 
werd it oidtnaiy cathode raya While the sidiere re* 
maitied nninagnettaed, the rays touched only oae*half 
of tt^ erer wbkh they dlstrlboted themaelTes nnlformly 
enlte as sdght be expseted. As aeon as the epbeie was 
msiMtteed the rays dtetrlbote^ themsaltes In bom- 
itite hdnOsi^ the potetp of which Igy In rinr«haped 
asnminikwCttetwQpoigs. The owffeHWPds ne e between 
th* Utmothated anas of tim sphere sod the north and 
MOih awpikl bOtei of the earth was very dom 
BbMaad'S tteat Idea was that the anrocn was doe 
Id neoadarr egthode reya edgUietitts from vaet aro' 
tome e^deetrSdswrehts in the extrente iqitip«r 8thK» 



pbera, whl^ In tom were forsud by cathode rays from 
tee son* Utter be amended this theory to the extent 
that he cesm to regard the aurora as Itsdf iintduced 
directly by the cathode rays from tee son By 1013 
be was committed to this alternative 
la tee meantliae Carl Btfinncr interested himself in 
hta coUeagne'a work, and bdng a matbematlrlan be 
began to wonder wbeUier It would not be pos«n>le by 
pare mathematloal moans to obtain the dels 11s of 
Blrfcdand*s experlmentH, and to dteGover the essential 
cbaracterlaHca of the auroral phenomena The results 
of bis iDvestlgationB were published gradually over s 
term of years. Broadly speeUug, the problem was 
vlMuiiteed as ona In the dynamics of soovl^ parildea— 
the doctricaily duugecl fNirtlclM from the sun and It 
was of coofse treated by considering the difTerential 
cqnatt<ms that define the motions of sucJi particles 
The “lntegratloa“ of these eqaatema, as the process 
of solving them is called. Is a very long and compii 
Gated one. About as closeaa one can come to explaining 
to the layman why this should be so is to explain to 
bln that In eadi equatloa there occur not one. but a 
number of unknowns (the dipendent and independent 
variables and the derlvatlvce of the former), that 
there exist b et wee n these definite relations, but rola 
tUms of such a sort that the numerical ralncs of sumc 
of them do not aid us at all In finding the values of 
the rest until after we Imve soh’vd the equal ton. ami 
do not aid na In this solution either, while the eqna 
tlcms teemadvet have to be conaldered In groupa, and 
do not yield at all to direit algebraic attack. W hut has 
to be done la to find, by a lengthy p r ocess of trial, 
algebraic expresslona fur the relations that are known 
to exlat between the unknowns, and of such character 
that they will satlafy the condltlona laid down by the 
■everal differential equations of the system under cun 
sideratlon These algeliralc expressions turn ont in 
prarilcally every case arising In practice to be Infinite 
aeries, and the computer has to discover the terms of 
these series one at a time, by laborious calculation of 







Speelal caMora ampleyed In maUag pMograplui 
of tW aarora borsaUa 

tee coeflldeata, and to proceed until be baa asmirc^ 
blmoelf that be has enough terma so that bis numerf 
cal results are a suflident approxlmatloo to the truth 
It is not an easy or a pretty process, and one who 
knows dUtereatlal equations can easily credit Btfi^ 
nai'i statemsiit teat the work bad to be subeldiBcd by 
the Zfanstti IWI, and teat 15,000 hours ot otemlatlon 



Apparstns employed by a railroad repair shep 
for the purpose of cleaning ont boiler scale 

were usetl up on It—tin HiMinnttUH tank to bo rare 
Tho object would naturally lie to determine those 
traJectorioH which could la* takim by eUnirically iharged 
parilcles from the sun under the Infliienco of tho 
suns and the earth h niagnctlc and gni\Itathmal fields, 
and which would bring t)ie |)artlc]e« following them 
Into actual contact with the earth Of <^ursc such 
trajectories taken at random would display a large 
preiNiuderamT of pmhnbiltty In favor of mliwlng the 
earth, and In fact tlu liixeatlgntom fnnnd that the 
few trajeitorles they c<mUi get to bit the earth did not 
throw Kufhclinit light ninm the prolilem, and that It 
would lie iiPccKMary to work It iMiikwards, starting from 
the earth with palUa known to hare arrived at the 
earth, and trnctiig these )m<k to see how the corre- 
Hliomllng particles had left the snii and huw they had 
liehaved on approaching the earth This method of 
ntluck upon the problem was a complete sui'cetw, and 
11 complete mathematical ehamcteriiatiun was furmn 
{Continue OH patfc 7/) 

Using Sand, Compressed Air and Water to 
Clean Boilers 

A nE\ ICF has licen perfected and plaeeil In oiiemtlon 
by the ISoutlieni Pacific Railroad In which water 
ui IJT} poundi* presMun la mixed with ctimpreased air 
tiiid sand, and the mixture directed against boilers ami 
iMtller fliiiH by a npeclal gun the puriiuso being to clean 
the scale from the fiuoH uiid holler By means of thta 
cfunbliiatlou the wale Is not out) entirely and quickly 
removed, but as it is reinovod it is washed down with 
tho water and sand leading the flues and boUer per¬ 
fectly clean Tliere is no dust ur sand flouting arotmd 
In tho air, as is the ease when sand Is used with com- 
pretwed air alone By this new system other work¬ 
men can work within a few feet of the sand air and 
water gun without being inconvenienced in the leaot 
In the ^lew nIiowu iihtno 1 Indit-aten the liooe that 
delfverM water at iwunds* pretisure to the gun, while 
/I Indicates the hose that dollven tho sand under air 
prossnro to tho gnn, and r Indleatea the biuie that 
dellvera air alone to the gun The entire equipment 
Is mounted on a four-wheel truck, enabling the equip¬ 
ment to be readily taken from one job to another The 
sand U placed in the metal dram, and then comprossed 
air la turned Into the drum, which serves to deliver the 
aand Into the gun where It Is caught up by the air 
presnire and the water pressure and directed against 
the parts of the flues or boiler to be cleaned 


jfcA "twuf** qt fictm wmi wss ti ari by a fanr aseond txporar# 
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Our Floating Hospital 

Some Features of the United States Navy Hospital Ship "Relief Built Specifically for Hbqntal Pozpoaca 



H ITHKRTO, DfiTal hfwpltal ahlps have 
been more or 1 cm of the nature of a 
makeablft, thnt ia to anjr, they have cun 
aletrd of merchant ahlpa whh h have liecn 
taken over by a Navy and chanacd as to 
thedr Interior nooommodattoua ao a« to Ite 
anltablo for iKMpltal pnrpoiani. This hai 
been tlie prnctino In tmr Niuy and, lii 
deed. In all llie nuvlcH of the world 

In tho “HelJof* we hare a line 10,000- 
ton ahlp which from atem to stem has 
been Ueslvned spctincally aa a hospital 
ahlp Our naval ciaiatmctors claim, and 
with very kikmI nmson, that she Is not 
only the latest, bat the moat perfectly 
equipped vessel of her kind af1<«t Before drafting 
out hw plans a very tboruuah atudy was made, not 
merriy of other hospHal ship practise, hut of the latest 
huapltal practise In the big shore establlshraents both 
of the Nsvy and of tho varloiui muulelpallUea, Cun 
Hoquently, from the bfispitnl standiMdiit, the ^^RellfT' 
rupresnuta up-to-date prnrtlso In tho arranffement of 
her wards, operattns rtHinis and xeneral equipment 
Hhe was built as a fleet hospital ship—that is to say-’- 
she will accompany our A<«ot iii)on Its cruises and will 
lK» always at hand to receive, cure fur, and bring bark 
t(» henltli such niendiers of the iiersonnel of ilie 
iiH tuny Is* Injured or utlierwlse plami tein|M>nirily on 
tlH* Hick list 

The ' nelbf Is 4d0 feet long between periamdlculara 
and 4K{ feet o^crnll Her beam U 01 feet, her molded 
dcqdh to fet*t 1 luobes, and her draft 20 feet On tlila 
draft she dlsidacis 10,000 tons, and her speed Is 10 
knots On bHiklug at the photfigniphs of the ahlp the 
(ye Is at oius* caught by the large perforated structure 
below thi brldat* Thin (mcbMca the ojtcratlng roum, 
and the dark stiotH, number¬ 
ing about 100 in all are 
large, two-foot pctrtholes, 
which c(»ver tho whole top 
and Hides of the stnu ture 
In the mom are two tables 
nud two smolUr ots rating 
HHimH, A S|MHlal system of 
shadi*s is provided so as 
to euahb* the surginius to 
g(»t exaitly the light which 
the> nHiul re, l»oth ns to 
quantity and dlrmtton It 

Is needl«*SH to hu> thnt this 
rtKon contains the very 
tab at (qwratlng i'qnlpment 
The ship can aetximtno- 
date flOO iMtleiits, and It la 
divided Into three distinct 
sectlona for the otllceta and 
Htnir, the crew and the fsi 
tients. Tha eimtagtnus dls 
ease wards arc carefully 
separated from all the other 
wards being located aft on 
the upper deck 
Among the siM*cialttes on 


TIm pkansny, piwMM vrltk maul oSMiieli la i|Sp*Tr«ls"»s with tlw hdoot puatloa. 
tlw olok tMUSk t flcoiw In Ubf atarlUftlJur room 

Some fsatursa of tbs Navol Hospital Mp **RoUer* 


On* of 


the ship are the **iiiechataca] cow,'* a device for pro* 
dadng synthetic milk, which cannot be dlstlnguliihed 
from ordinary milk either in taste or quality This la 
produced In quantities for fbo use of the patients. 
Also tho ahlp contains hydro-tberapeoUe rooms, dental 
rooms and eye, ear and none rooms, en suite, the ear 
rooms being made sound proof There is even a mortu¬ 
ary In which twelve bodies can be refrigerated. 

Carefully screened off from all other compartments 
Is the X ray roum, most elaborattly fitted and lead 
lined throughout In a remote pari of the ship Is an 
animal iten for the pruductloo of scrums. 

livery pmslble thing has been done on the “iReUef,” 
not merely to aHslHt the surgeons in doing rapid and 
cff«<*Uve work hut to render the hinirs of convalescence 
aH comfortable as possible for the patients. I'artlca 
Ur attention has been paid to the lighting, which has 
Iwen so hooded as to throw the light sway from the 
patients* eyes A spialal system of quadruple-flow 
ventilation has been Imilt In the *'Belief” 8be has 
lieen Bai»plt«d with several elevators running through 


the various decks It should be men 
Honed that tho sheathing of the walls 
in all the wards la prai^tlcalty otrtlgfat 
and covers nirt only the sliUs, but the 
celllBg and the floor TbU, In conjuni*- 
tion with the ventilation, Insures the ab 
solute separation of the wards and at 
the samo time a full supply of fresh olr 
to each The staff is a largo one, and for 
the first time In any idilp of the Navy 
women are to be found a^rd, alnoe the 
nursing staff Includes several female 
nuraea. The ^'Uettef* is a large ship, but 
none too large for her duties, even In 
pence maneuvers. The personnel of a 



fleet, witli Its auxlllniies, runs to Urge figures. A slngU 
modern bnttleshlp houses over 1000 offleers and men 

Use of Photocnpbs in Swiss Advsrtisliif 

S wish business Arms display great Ulent In artistic 
idvertlstng Wrappings are not only always neat 
and app(mUug In subject, form, and color, but the pics 
tares and photographs, wh(Hher accompanying sales 
or used as dlspUy advertisements, are particularly at 
tractive These In almost all cases portray some well 
known national event, or some artistic and historic 
piece of natural scenery The big chocolate manufac¬ 
turers and watchmakers of Berne ore partlciiUrly 
ad(*pt In appealing to the eye 
The Hwlss have learned more thoroughly than the 
American manufacturer and seller that no amount of 
expertly written description of anything, whether It be 
machinery, chocolute. a watih, or a mnslo box, con 
tell the story as well us a good fdiotograph The 
principal rt*asou of tbU Is due, not so much to a greater 
Imagination and artistic temperament, as to a oon- 
sdouB feell^ that among 
so many dlffiermit Boropeon 
languages a universal ap¬ 
peal has a greater and a 
more attentive aodlenee 
For example, to an Amerl- 
can machinery company a 
vUuallutlon to the foreign 
buyer of Amerkon export 
machinery uronld certainly 
he of volne In ImpreMliig 
non-teehnleal men such as 
the average Hhirotiean board 
of dlreeton and 


V. S. S. Naval Heepital lUp HdttottofalifclptlianFnavy tgW 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work (n die Arts 


Umadtm IIm vaenm ctouier orw 
M Un pfl t «pholst«r 7 for a UMMgh 
deanhif 

A VacntUB Chancr f«r the Auto¬ 
mobile 

C ON81I>KlUNO the exponee of opbol- 
stcrjr tn the arerafo aatomoblle, 
nod more portlrolarly the little coroen 
and pita lo wfaldi dnitt ncfuninlatca and 
neelato moat efforts to dieiodge It, thero 
IM a clearly defined field for the Tacumn 
cleaner designed for antomohtle use 
Tlio accompanying lllaHtmtlou mIiown 
u racnom deaner for untomolines, that 
has recently l>efn Introdnced The outfit 
t>otialats of the dirt container, a connec¬ 
tion with the Intake munifold of the 
engltie, a long flexible lioee and the nos 
xle *n»e noi^ U run over all parts to 
be deaned and the dost la autkod np 
mid ddlvered to the dirt container The 
dirt container can be removed with a 
twiat of the wrist and tiie oontenta 
emptied The dirt container tan be in 
Ktalled nnder tbe bond or under the daab» 
lioard, as Shown In the lllustrstlon. 

An Antomatic Fire Alarm for the 
Home 

T he ever-present danger of fire In 
the nsoal frame bnlldliig or bouse 
can he reduced to a large degree by pro- 
vldlng means for detecting fire at Its 
very Inception. Among the various fire- 
detectliic deriesa that have been placeil 
on the market Is tbe type shown In tbe 
accompanying lllnatratton, whlcli luis 
slffipltdty and dspeodabtllty to recom 
mend it 

Tbla new fire detector closes any cir¬ 
cuit tn which It may be connected when 
the air In the immediate vldnlty rises 
above a certain predetermined point 
Thu the ontbroak of fire may be slg 


uled by the ringing of a apeclal fire 
bell or the regular house bells. Any 
iiuinber of detectors may be Installetl 
on one drcnlt In parallel, or on separate 
drenita connected with an annundabtr 
so as immediately to Indicate the exact 
location of the fire In this manner this 
device becomes available for the aver 
age home where a detector can lie 
placed In tbe cellar to guard against 
fires, or In the average factory, store, 
schod building and so on, where a num- 
lier of units are roquired 

ComUnation Tlmk for the Motor 
Gjrpoy 

T he attractions of motor vacations 
and outdoor living lead many fnmt 
lisa to wander far from reatanrants and 
fuel stations Hhtm adeqUHte snpiilles 
for man and vehicle can be easily trans¬ 
ported A new combination tank has 
bean designed to fit neatly upon tbe 
running board, without Interfersnce 
when entering tbe car In one model of 
automobile tbU tank la stiiiidonl equip 
tuMit and a place has liecn made for it 
at the rear of the chassla 
la the center of tbe handy carrier 
space Is provided for provisions, togethei; 
with Ice to cool food and beverages for 


them and carry them np the Incline rails 
to the bln at tbe center of the little 
machine Tbe beUs arc driven by a 
chain belt which engages with a 
sprocket on the bicycle wheel shaft It 
is reported that the anile pteker does 
the work of six men picking np 40 
pounds of apples in 1^ minutes. 

PBramatic or Solid Tires for 
Motor Tmdw? 

R ecent announcements of motor 
truck builders show that consider¬ 
ably more Interest obtains on the part 
of truck users regarding the advantages 
to be secured by using pneumatic tires 
on heavy vehicles than Is generally be 
Iteved The president of a prominent 
concern making solid tires shows in a 
recent letter that this form la superior 
for certain dasses of work, especially 
where very heavy loads are to be car 
ried 

The practise of overloading motor 
trucks is almost universal and it Is very 
questionable whether such a deep-roote<t 
and general habit con evee be eradicated 
Most power wagons are designed to 
carry a reasonable overload and stand 
up under the abuse which the average 
motor truck receives. R«* ore solid tires. 
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ComUnatton gasoltiie, water and ell tank, aa well aa food and drink compart¬ 
ment and tool chest for the long-distance antomoMIe tour 


SrHafsiesssrsrJt 


the day a Journo^ Another compart 
ment bolds tools Any one who has rid¬ 
den liesltle the driver and had to climb 
out every time a wreiu*h was required 
from the box lioueath the seat will ap¬ 
preciate the tool compartment feature, 
a'hree other spaces carry a reserve sup¬ 
ply of gas, oil and water, each Ilqnld 
being fiulte independent of Its neighbors 
and drawn off throngfa key lock fsuoets 
1 >mJcs are attached to both tool and 
*gmb" containers. 

Specdiiif Up th* Picklog of 
Apples 

F BOU England comes the accoupa 
nylng photograph of a new labor 
saying device In the form of an auto¬ 
matic apple picker This machine con¬ 
sists of a numlier of parailet chain belts 
wbldi carry nnmeruus Grosa-arms set at 
regular Intorvala apart, the croas-arms 
twlng provided with qirlngy fingers, 
Tbe front end of the automatic picker. 
Which U carried on a pair of Uqyde' 
wheels, is close to the gnmiid and tia> 
mlnatea in a number of spring fingers. 
As the machine U Wheeled ikmg tbe 
ground beneath apple tcaM. the apples. 
•re caught hy the lower qiriag fingeiSf 
%hne the britoaonntod fingers, mwing 
all the while, emne down and round tbe 
front In «iich a manner ab to aeonp 


In other words, solid tires uro foolproof 
and for freight transportation, tlie slm- 
lUe, foolproof part Is only Just good 
enough Pneumatic tiros are far from 
foolproof They vlll not stand such 
abuse 

It seems a good \lew to hold that S4»lld 
tires fill a totally different nee<l tlinu 
pneumatics and that tbe two will con 
tlnoe to exist alongside euih other, eat h 
In Its proper place In deciding on 
their Ure eciutpoient motor truck own 
ers are best advised tn render an uc 
count themselves of tbclr particular 
service requirements. If the motor 
trutk Is Intended for dty hauling, t]ie> 
will undoubtedly obtain the liest results 
out of solid tires, generally speaking, 
wtiereos, for lou^lstance hauling, It 
Is largely a question of load I* or heavy 
loads again the solid tire la the logical 
equipment, whereas for light ha tiling, 
and particularly tn the case of perlsha 
Ills goods, the pneumatic tiro Is the bet 
ter choice, provided always that the In¬ 
creased spe^ to be obtained out of pnen 
matlc tires can bo fully utlUsed to com¬ 
pensate for the Increased cost of Urs 
op-keep 

B«ewt FM«Bt Dedatom 

tatorfereMO,—Herrin Is in appeal 
from a Patent Ofiioe derision In an Inter- 


e» 


As this macMna Is wliecM akmg the 
ground it |Mcfcs up apples and delivers 
them to a hopper 

ferenci* proceeding awarding iwlorlty to 
the sonlur party, Yardley The Inven¬ 
tion rriutes to Hjnchruuoua booster ro¬ 
tary converters 

l*lie Hoard of Examiners readied the 
conolUHtfin that \ardlcy was tbe first to 
c<oucehe and the first to reduce to prac*- 
tlce this particular Invention Counsel 
for the apticllnut contend that tbe mere 
fiiri that Yardley was the first to nm- 
crivi and first to nxliice to practice is 
not snfilcieiit ground u|Min which to base 
su award of priority to him 
The court herein bolds that the Board 
of Examiners were right In their con* 
tentbm, and the mere fact that one wras 
the first to cHim^elre and first to re¬ 
duce to practice Is siilllrient ground on 
which to Imse an award of priority, 
ifebca t) ^ardiev V» 8, C V 4 0/ 
/) C 

Something New in Angie Shear* 
for the Sniali Shop 

A OIllCAdO manufacturer has Just In¬ 
troduced a new angle shear which. 
It la claimed, la dlffcrtmt from any 
other on the market Ihi upiier shear 
idiide of this niHchtne Is aetuated by a 
geared lover Ibc blade is also reversi¬ 
ble and bus two tutting edges Au tm- 
ptirtaiit feature of this aliear is tbe 
fnit that tlie upper blade can Ite raised 
high eiiongli so tliat the angle to l>e cut 
can lie inserted from the front of the 
machine. A bold-down Is provided fur 
kt*iq>lug tlie angles in place while they 
are lielng tut Weighing only U2 
iMtiiDda it Is olnlmed that it Is less than 
one-third the weight of any other angle 
shear The machine will cut aiigleH 1H 
inches x "1% luehea x 3/lfi inch and 
lighter 



eVt^K mill* iMNi with • MW tjTM •! 
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WEARING QUA1^1TI£S 

A good tool, like a good friend, 
wears well. It is as good one day as 
another. It will serve just as effici* 
ently tomorrow as today. 

Williams’ Superior Drop-Forged 
Wrenches are such tools, for they 
are absolutely dependable. Staunch 
and true, when manufactured, they 
sfand up with sturdy strength 
against the hard strains of constant 
service. They wear well. 

45 standard patterns, in about 1000 
sizes. Ask your dealer. Wrench 
Book on request. 


ratOP-FORGINGS 
onen cheaf^than caatinA 
—always rar superior •- 


J. H. WILLIAMS A CO. 

“7A« lOrme* 

aiioeKi.rii svirAitO cviCAeM 

a w AwAit avoicMfi. aawuMk. 

St. CAtKwt m agi Omtsrft* 


(OoMlIiiMrf /rsiS |W|W M) 

TSe wood work at tbo boot Wm sloo w^l 
pmoorttid. Tho wotor docs not; oortoo^ 
injiuo tlie metKl or woodon ports of ««ink 
, ship, It io the mod wbtcb olCecU the hoik 
I (if tbo ditmase. Wrecks which sm nut Im- 
hodM In the mod and HOd aonrlve ds- 
eoiatNsatlon for fnany jean. Daring tbo 
porfoda when snag w<^ on the rlvtf la 
not preiMlngt the snag buata ocoaelonaUj 
aoriat prlvote companlea In the raWng of 
river boats which have been amik at aee- 
tkina of the rtvor adjacent to the open 
chaanri Bncb anltanfo la fomMied at 
actoal coeL 

Deapite tiui great Incraaae tn tabor 
ctMts Cumcnwe appropriatee tbe same 
amonnt for snag removal from the Mlasle* 
slppl tmlHj Hs SO jsars ago* Tbe conse- 
quencetf arv llmt tlie two snag boate wlUch 
are to potnil the rivor from Bt« 

Louis to X«w Orteana are not able to 
vniric a full aeaeon—^b« enabling season 
nsnally lusts from Jnlj until Ifarcb. Luck 
of fnnds Is Imltlng this essential work just 
at a timo when tlie Mlsslaslpiil lilver Is be- 
lug need nstre than ever befom It is now 
highly nectswary to keep the channel dear 
and navlgiihle and to do everytldng pos¬ 
sible to pnniKite tbe Increased ntilliaUon 
Ilf this woniWfnl Inland waterway It 
would seem that OongreM might allot a 
few tlsiosaiHl dollars more a yeur to this 
meritortnus rausp 

Jnst lo hIhiw that the money used In the 
]uuit lias Iwen eCTectlvely ex|wnded, It may 
he Htcfl that daring u normal seosunf the 
two Ooverninent snag boats on the lower 
llisalHMliiiii wfU poll and destroy between 
dOO and -400 snags, tbe average weight of 
these obBtuiles bring between 30 and 40 
toiM. In addition, th^ will break up any- 
! where fnmi 10 to 20 drift beans which—If 
uegirctnl—are inimical to navigation. The 
crews of the two boats In aildftton wilt 
cat hnweeti 200 and 10.000 trees which 
fringe the banks and are Hable to he an- 
dennlned and washed away by the river 
and ultlmatriy converted into dangerous 
snags. The conquest against snags In the 
open clmtuiri Is well tn hand, at this tlmev 
and with suiUclent funds to continue the 
work It win l>e iiossllile to keep tbe num¬ 
ber of acldents due to snags down to a 
lulalmmii However, to neglect tbe work 
at ibis Mtuge of the game due to lack of 
funds Is a costly, seitaelMB and nnneM- 
sary error The Amerlonn public desires 
that Congress reduce expenses along sane 
and seoHlhle lines. Tt does not wish onr 
Icgisliitors to rob Peter to pay Pnnl in tlie 
style e^tltenced by the HKM lack of ade- 
qaute nppro)»rlatkm for the complete and 
rihcleiit removal of snags from the Uls- 
Blarippl 

What Bfakas the <%iw-Worai 
Glow? 

(Coatfoscd from pooe 35) 
pallj of two subutanoea which are termed 
‘luclferine * and lodferasaL” 

It was formerly believed that alnee 
phosphorescence took place on the oxldh 
aatlon of otla In aicoboUe sotatUms of 
an alkali that the material wbldi was 
oxldlsod tn photogenic organa wese fat 
droplets, but rinoe the separation of Ind- 
fetln aiul luriferase, nrithrr of whfoh can 
be reduced by saeh fat solvents as ether, 
Ixmsot. etc. It Is, of c ours e, now known 
that such U not the case. Of tbe two 
siibstanocs llciferln la tbe more stable. 
U will withstand long conttaoed hoOiagi 
and win remain onlinpalred fo Its Ufbt* 
prodacing quality for months. Furthar- 
more, after It la osUhwd It la contegfce d 
Into '^oxylodferin,^ and this Utter prod- 
net can In tom be reccOTsrtid Into tadr 
fortn. Lodfortn, however, wlH osMU* 
with light producthm onlrU the 
ence of lu^evmee. LOelteass, on tbs 
other hand, Is very unstable and dstsefop 
rates rapld^ 

n wia, of ooorss, be obriooi thi^ tba^ 
prtsNice of okygea la hBrissary tn erdsr 
that InmlnasDsiioe In the pbotopanle 


gw * mmAt "( Wfc' 

<ww, In . amiblatiA Awi, Vm to tif-j 
wur. mlMgtoM • aitowWW 
tfMT 4M to «wW l lw i|* i > ! Ainito towfa 
ftnia tt wrtgto- wito.i^to(tewir 
•bwwMi ftM to* m md Hi* «mMr 

accelaratsd pcadbattMl' 

Jug 

oasd up, snd by a 
air tubsa tkwd tbs pb sUia hft 
a flopioas tuppijr of 
orated ihider prsa aum , ^ 

ExhkustiTe tssU Srltli tbe 
and tbe ^metroscops hgi^ MhM Ibbt ^ 
light of PhocoHi, najlht pHit artffliM' 
lUnmlnantei opataU nb heqt raf* jM|U» 
light rays exteptfUU^IlUnthel^^ 

. the ultra vUM,. TCdt te ^ mtfi ft la 
what Is teimed a *^eold Bgbtf* kfiil tjbnt 
tha only light raya which am aaritM hte 
thosa which are viribU td the eye.^ 
this respect, as an Ulamliiattnt 
the light of the firefly Is trcmendevsly 
gmater In efnciency than any artIfleMd 
light yet constructed How great this 
efficiency is will he seen when the com¬ 
parative values of omne of onr modem U- 
Iiunlnants sre given In a Tboeometrle 
curve worked out some years age It was 
found that the ofllclcncry of tbs caihoo 
glow lamp was 0 -18 per cent. tbe tunipiten 
lamp, IJ! per cent, whereas the firefly 
had an efflclmcy of OOJS per cent It is 
evident then that our most efftdsnt artt« 
flctal light Is not more than 4 per esnt 
as cflicleat as that of the firefly, 

A niitural qnestioa here arlaea at to 
whether the light of phosphorescent ani¬ 
mals can ever be artificially produced In 
a way to make It available for domestic 
and Industrial use To dismiss with con 
tempt the possibility of synthtMlalng ani¬ 
mal light would 111 become anyone who 
hat terioosly reviewed the achlevccaeats 
of the past century And confidently to 
aiitldpote that at no long distant date 
this will be accompUabsd, would be 
neither vain In the man of adcnce nor 
presnmptnona la tbe layman. 

Beporting th« Ltf« Story at Bab 

I (eoNftasod from page M) 

I and the latter can be avrang In under 
the bead of a rail to grip It and to hold 
tbe mariitne firmly in place while maldag 
a record The present Instnnneiit usea 
cards while tbe rider machine traced 
the lines on tin plates vrhleh were anbse- 
qnently Inked and prinu made tberefriun. 
Bealdes being heavy antt otherwise ob¬ 
jectionable. the tin plates were expcnslv* 
Finally, tbe Duel mechanism, with Ita adp 
justahls featurea, can be aet to aUow for 
wear This Insurse the ■"•irfwg of rrila- 
Me records at all tlmea and greatly pren 
longa the aervksabls life itf fos davloK 
In tbe reading of wberia, Whether oar or 
loeomntlre, there la an aiudUary attadh 
nient called a pouriiliig frame, a triugU' 
lar airaiir carrying thns steel prints. 
This is first fitted over the treed and 
flange^ end a hammer blow on ee^ iNMUb 
leavsa an enduring nPM on the m of 
tbe uiheri* ^ Next, an aiumItithnL yoke or 

?? *• flto* «“to (koto 

ttMatodoitt nd Ittn (to nW-wetlw po- 
eiitt. M wcm« to tott tow iTto ito* 
dttw. it to ao «ur tttotor to^toitoatow 

itaai»> Titt wWto tttoitoto iptfSto 
wA «!• tttttr tiHtt ftoM. wto toTto* 
eotoiiiir ran iM«Mk toftoe 

pa*«f(to iBttKto toBto to to Wtottiwa 

imtotow w Onto —--'rHf f-trtitti •tth 
to Mto ttowMo to fOiuMfttt (towni! 

to? SStoto^^** (Sflfftfliilfix 

toto totoAt atoof to»ii« ^ 
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tftft riunri 

thmWLVn ft l|«|Li]MriiiM 1« mot 
t9 4 tpr tliftfe 9«IW^ There the 
WM Aftv 4e thlfi are ihiot en ft pftcee* 
went Mht had ■ft r iea W y te the «moiiiit 
(ftf leelat thM hfte baeu renoreft Not 
tnEeemirty tMc daUw foe cna^xeftfttlon 
ftff dl it W e d and the rail aectlon Buchliie 
omm tdo pU/ to Mttle the qneftloa 
rerthor the Iftetraftmt U often reUod 
neoft to MtftUlOh bow moeb the wheel 
•tafttt be Mcbed down 

the wear On wbeOli la a mre index of 
the war whaeta ate aMmated and it la 
tea^wtant thoMfora that ttala wralc be 
dene eomefir In ft loeomotlve tor in 
Itftaee^ the wear eo ftiflienmt mhecU 
wte net tmlfenn it nnailatakaUe erl 
denoe ot tlMwopOt tnooiktlna nmwwbere 
and tMe edndltlrm mar be mh aa to 
hati^per awlOiirij the etteteut and eoonoi 
Soul nertonaaiKh of tmt tractor BappUj 
« faU4eetloe marhine Ube that drrel 
ped br Ht Poet makes It practicable to 
detect any trvegnTaritiea ti their Insli 
leocy and to take the atepe needfnl to 
mnedy them TnamaiHh aa the locano 
tire la the prime moret and all of Ita 
powerful tractlTe effort la exerted through 
Ita whaala npon the ralla It abonld be 
flain that when these wheela are not 
mounted aright they are eorrcapondlngly 
apt to be m we de s t r u ctive to tbe track 
It la to the adrautags of the railroad and 
to the benefit ot tbe public that these 
harmful aecttona be efaedeed at tbe ^etr j 
start in order to avoid outlays an t acci j 
denta for which the people at Urge must I 
I av Boonar or Uter The rail section ma | 
blue Is proving a verv valimble agency 
In this dirsctloii 

Wluit Iff tha Awmm BrnnUn^ 

(Conflntied from 9000 d7> 

Utsd of the traJectoHea that would 
hit the earth This wis cbecAed up 
wrlth Bliftelaads obsstrstioiia on the 
small vhsn and It Was found that toe 
matoematlcal results dmeked up exactly i 
with his physical ones, and both as I 
statsd aboTs with the aurora Itself Per* | 
haps toe most remarkable fsature ofi 
these trsiectorles la the manner tn which 
they droulate about th# earth and de¬ 
scend upon the side opposite the sun t 
make the auroral apparition posslMo at 
nlditt OB the Bile of onr dobe toned 
away from tbe sun that Is responsible 
for the wbede thing The matbemattcsl 
theory explalna pern^ a number of toe 
sufaaitiacy featuna gf tbe physical occur 
rente of the aurora sudl as tbe occur 
renea In nonss and the formatloa of toe 
hacaotarlatle arcs and draperies In a 
wocA what ws can tbe aurora bc^fealts 
Is pvecMy the light produced 1^ Che 
cleetrle rays from tos sun under tbe re- 
Mstanoe of tbe earth s atanoeiftwre 

Dr StOrmer was not eontsot to let hia 
Invegtigitton ctf the aurora rtop hare how 
mr BttookvpibftHuUleaffsImpdedln 
toa Act that MttsActoiy photograpba of 
these dlaplays had never hem isads' ahd 
so eOhnttttdy did be dlspeM of this obal 
Icngs that At has to addlttou to a largs 
number of ordtoary photographs auocsse- 
fufff1lha#dl motton ptetures of the 
auiwni. ¥be AM dlUheiitly to atm or 
aaotlA PletaAd ol tofiluMe^ 
uuittaf C(f etpdma. Dr Stnoasrs mo- 
U4n mm ef the aurora are uulene to 


U4b mm ef the aurora are ualene to 
that emtopanm to expd ee d tor tour esc* 
ondt him It moesft OP aod gtrea ptooe 
to theiScto^ 

Dr ^mkm hag mtotooted, to the 
He iff toni. m»m3> <■» ^ 

UI nMiilM awtfwf «r U» evu aad 

mmSR Mfe m •«(«« «»■ 
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Starrett Service 
to Science 

No jpaftier tribime on bn paid to thtqiidlCf 
of S tor iatt Pndaloti Toob^-tio niora 
rcarinwmy f«ndtrid aa to dmlr tepuhatkm fee 
acc u r ft c| ■ than to implied in dm marked pifif* 
ctcnce tor dmea Cm toole diet hai been cm* 
hibiced by dm raalmn of actondfic hiettumeQta» 

dm aeprirtvenem tha almost abaobce 
aocuncy of auch tiiitninmfun*-**ha(va depended 
disooverlei of fanmentt Importanoe to cMltoiw 
tienu 

In dm maldim of dmie Initrumcnta, tn which 
perfecdoci of dlm e m i o n and adbntment it so 
ceecndal, dm dcoendaWe accuracy of Sonetc 
Fmemon Tools has for more than forty years 
been of invaluaUe aadstancfi. 

StarmUCaidkgNo^ a 

THE U a ATARRETT COMPANY 

lUf JPM^f Onmo IWkMlm 
ATHOL. MAM. 
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For Thoee Deeirtoig a Starrett 
Tmpa at a Bioderate Pnee 

tha naw ^'Tiakes Stsal Tapes No 618 
will be found very sitiafactory These 
tapes also aoted among the new Star 
rstt Tools luted to the Starrett Catalog 
No 8SB axe % toefa wide to stool casern 
eoversd with Atholeatber * All 
Yankee tapes are scpilpped with fold 
tog flush handles and tha handy Star 
rstt push button for assy openmg of 
lumdle Thsaa pmrta as well as tnm 
mtogt axe handsomely nickel plated 
Yankee tapes are aspedally deidgned 
to pvevids a very ssrviesabts tape at 
a modsrata pries These tapes are 
tonridMdtotoug^of 85 50 TB or 100 
fleet Onuhi^ to flmt, teebes and 
tMdheof aatoch 



Other Starrett Steel Tapes 

SUrrtn au«l Copm m nupltol wHli or vHh- 
out flUM In T«im bWIoi naf ta ImRths wy 
nr f om St IM to im M Gmdsnud hi Utt 
u 1 w ihM on ono or hoth oldMi fast and tnolm 
on on* aMo sad fott lOtha and ISStha of a foot 
on tba ^other notr 0 m an aor a on com alda o 
both ■ doa ctf matr ■ awan a ^ ona aldt aad 
faat and laahaa oa tha othar f^ nebaa am 
Stha of aa Ineh or otiiar marUaSi o om 23C 
onb and In olhar oooib aatiom of mm Uaca. 

*«Ath<denUicr» 

AtholaBtlMr nada Iff tho Athol Itaams^ 
tariu Coapaar Athol Maaa la a aoatad fwiiie 
Bade la ekaa laaHaUaaaa to Tartaw aradan of 
liathar la la aaad la plaea of laa th ar for a wMa 
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To solve temper¬ 
ature problems 
thoroughly—indi¬ 
cating, recording 
or controlling- 
add the experi¬ 
ence of the Tycos 
organization to 
the resources of 
your own staff. 
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AdTsrttsiBf m Airways 

E KTIRKLY fmih mUletfl for entMiHrlRM 
arc bMHHiiliis Kimowhat rsr* uoWs- 
dftsrc. All Ulrely ceoond lm« bean cone 
over INI mlnutoly that the dlacovarj of s 
nrdv pcmtiire la oomethliic of an arant 
It la thia fact that landa Intereat to tho 
tiolte nrw tdva of adverttfdnic on tirwiitH. 

Tbonwinda of people have thla aniiiiiier 
Itaaaod bjr war of th<* sir between London 
and the Coutlnentt and there wilt be 
many thouaanda moea diirtus thla next 
ymr Traffic la expected. In fact, to be 
quite trebled In volume Theae air trav- 
elerv are peop^ to whom "tliue la money,** 
people t)f dlaerimlnatUin, pt^ople to wliom 
the Hbrewd advertlaer would naturally 
turn And as the *‘alr ase" we are now 
eoterlDR la likely alao to be au age In 
which an even greater uao la matla ^ 
skilful advritlalug, any at heme wbith 
ran, M> to aay, bring theae two great ideaa 
together will very tlearly merit afteiitlon 
If one wanU to advertlao on an air 
way where la the ailrerttaenieiit to l« 
plaeedT It la clear that It c«iinot lie put 
jUHt an> where one likra Tliere la Uie 
raae already of one vi ry enterprlidiig hut I 
rather too preelpltnle ranrani nhfih not 
long ago went to the troiihle of painting 
a airlklug word on the roof of a Imlhllng 
at one <if the nlr imrtH. Tho ctnnpRii> waa 
mmh auuo3i*d when the fl>ltig anthorltlea 
•itepped In and politely hut firmly de- 
ninndtMl the signs remo\al The rtamm 
for the reqiieat was almple On one fringe 
of tho lauding grtnind. In large white let 
tera capable of lining read high in the air, 
tbc name <if the air port had Inn^ii plained, 
and It naa Niieeliilh uocs'totary that there 
Rlionld lie no c<iiifiiMion or anv potodhlllty 
of u mlHtake on the twrt of a deHccndtng 
airman um to the Identttj of the iKirt he 
UHN approaching. It mhm thought that! 
Konif foreign pitot, gliding dunn and see- 
iiig a large word pahiteil on the roof of a 
hiilldlng, might mlatake the advertiser a 
aiiiiounc 4 *ui<*iit for the niiroe of the port 
niid wonder where he was. 

lino tneuUona auili n iwiliit berause It 
•<hcmH that nothing must Iw done that 
ulll claab with oftldal guiding sign, nor 
mn3 one Mend up kites or enptUe liallonns, 
ItcMTiUHe the tnblra holding thm might 
lie fuiih«c| lij aircraft. 

Ho htfig iiH an adTortlseimuit dnes not 
nmlllct ulth traffic ctmtsul tbe field is 
\ery wide and Ititerestlng HthefflSgsre 
In hand already for N|»edaUy designed 
adverHaementM placed on tbe gnmnd In 
the m^lglilMtrhood of prominent air ata* 
tiniin. uhlle advertiaers arc alwi tuniMig 
an e^e to thoae points on the lirlHah 
and hYemdi ctuistH whlib pilots cross over 
{lally on their way to and from Tarts, 
Rrnamds, and AmMtenlam An advertise- 
ment which attracts the attrition of an 
air traveler aa he paiwea o^er Rnglaad 
on a flight from the Ouitfiient is obvious- 
Iv good piihllclty 
While It Is trne that the airway Is 
tteil to no iisrtlenUr route as U a rail¬ 
way, It Is eipially true that the regular 
uavlgatlon of machines -between two sSch 
(Ities ns Tarls and Uiudon does as « 
matter of routine, bring craft dally ‘over 
liSlraoNt lUeiiticnlly the same tract of conn- 
Iprv It Is thert*forp perfectly feaidlile Is 
^ake a map and say that If an advertise¬ 
ment is placed In a certain spot It will be 
on tbe line of air traffic 
It mlglit be thought iierhiiim, tbot air- 
planra fly so high that anv ground od- 
rertlaement would be rather a doubtful 
InveHtment mvasured by tbe number of 
persons In the ilr who would octnally 
catch sight of It but from the noxiiml 
onilsing height of a Continental pOMh* 
ger airplane It shonhl be perfectly sols 
to see and read a ground sign which la 
miffleleiHly large and has been designed 1)0 { 
serve Its speeifle purpose Admtldmj 
purdtlim not far frvun air ports will no 
dcMiht be most srmgbt after, beeaura tbs 
altitude of mgehlnra will be reduced whpd 
they are ascendlrig or when pfbpatlbi l» 
alight 

Tbe aerial odvarttstt must Ml ^ 


a vary few vovdi. OWDwecdfOri 
porbaps two or three, will bs all be eon 
anew btmself Abroad, and toons asp s 
(daily In Amraka, tbs Idea of aerial ad¬ 
vertising la alrsiuiy attracting a good 
deal of attentiaci In New York, for ex¬ 
ample, there Is at least one orgonisatloa 
which avalises In this work. Over here, 
however, the advertlaer boa to remember 
that the air anthoritleo, while quite gym 
patbetio toward anything that Is barm- 
leoi, are at tbe same time oxerelsing a 
very rigid and npcessary anpervlsten 
Another new field for business men who 
advertise will oome when w^tisve flying 
by night This, as a matter of fact, win 
be the next Important stM on the Fnro- 
peon airway siktem Hero again, of 
CQurae, the advertlaer will need to con 
fnrm with the wishes of tbe anthoritles 
In regard to preventliig hla sign from 
clashing with any purely navlgattoo lf|ht. 
hut there should be no dlfltenlty If com¬ 
mon sense is uood There will lie wbold 
strides of country, both here and abroad, 
over which aircraft will be pasalng^ln In¬ 
creasing nnmbera, and on which tbe ad¬ 
vertiser will be able k> place omne lUu- 
mlnsted sign so devised as to rivet tbe 
roving gnA* of night travelers by air 
Apart from ennonneements on tbe earth 
on which voyagers look down from the air, 
there Is tho question of having an adver 
tlsement bn an aircraft In flight so Hint 
those who remain on the earth may nee 
and read It as the machine passes over¬ 
head Here, at present, tbe smallness of 
iiimmerclAl airplanes In use Introduces a 
factor which la temporarily adverse 
Tliere Is the point, fnrthermore, that the 
Tcglstratlim nnmb^ baa to be displayed 
proinfnentlv on eaeta machine, which 
lenTcs Iras scope for advertising than 
would ntberwise be the caae 
Whera a Held should Ue, however la 
in connection with large commercial air- 
shipa There will be ample space on their 
big hulls for sdvertlsliigr R^d It may be 
assumed that companies operating them 
would not be adverse to obtaining reve¬ 
nue in this way, always granttsl that the 
advertisements are In good taste and 
placed on the hull with nn eye to avoid 
Ing the Incongroona. 

Modern Pnwrdi in an Ancient 
Indnatry 

T HK National Research OounHl and 
tbe Ameriran Ceramic Hoclety 
haie catabllsbed a Joint committee for 
promoting the InvestlgaHon of aelentlflc 
problems underlying the eeramle Industry, 
Mpeelally by founding t series of re¬ 
search fellowships whose holders shall 
devote their attention evclnslvply to these 
prnldenis 

The ceramic Indnstrles, including brick 
jmd tile making, and general crockery and 
glass msnnfscture as well os ornamental 
potteries, although among tbe earliest 
ones developed by man, have been the last 
of our great msnufsetnrlng Industries to 
reach the status of an applied odence 
They hd^ been baaed for centuries on 
nile-of thumb methodn, trade secrets and 
bullTldual artistry As far as their a^ 
tlsHc features go sdenee ran do little 
{ 4 Sr nothing for them, bat in all other ways 
it ran bo of great advantage to them 
In sharp contrast to the painfully slow 
develf^immt aodent Indnstrles 

Is the extraormurily swift development 
of such evcInslTely modern Industries as 
thdoe of synthetic dyes and othera en- 
Hrely Isued on tho dlscovorleo of modern 
sdmice The startllag auccess and speed 
of growth of these are almost enCtre^ 
the fruit of highly organised scientUle 
research, with methoda of sdenllkflc con¬ 
trol at yo^ung stage of the operattons. A 
famous Ibgllsb adentiat Is authority for 
the statement that the capital, large og U 
has been wbldi the German dyo Arms 
have Invested In sdeotUlc nsssreh bo# 
bean the best-paying investment wbkh tbe 
worU boa ever seen. It is esrtoln that an 
ornMsed otfort to dtrifiop the fiitohi- 
mfbtal seteoce of ceromldb eon bm a 
iraat laflnsdce In ' 
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L^f Fatima samJtm Ullym 

the 

electrical engineers 

Arch pneita of modern 
mamc, them engincera And 
It i^cMee uato note that they 
too find Fatima a blend ao 
amooth and a|n;>etmng that 
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Cmum mt MtMoUfo breBlid«WHS on Bntuli roads aiwwii in rdatiro proportiono and accordint to percontagoa 


Brittak Roadrfde BrakdowM 

T fiS Bojal Attfeottobno Olnb of Bfaudand Imo for oomo 
Bwn satetataad a flplnf aqaadron of trooUo 
ilMMm who fo to tbo mcno of nembero stranded on 
the toads witk a auKdilM ranttot be made to do tts 
datar tte aetlTlttea of tbeso oerrtc* men orar a con 
MmbU partod bate Jest been eoll|eted into a report 
Cram wtddi are eo mp Ued avaies |||wlna the tartous 
cstttea of fOsabUbf Ineakdowiw ^ntt tronblt and the 
mtaMT Ills that tbe motortsi oortOoUr for blmartf are of 
eoerao not ladeded, onljr those breakdowns are re 
pcw^ whUk were bsgreod the motmrtsts abiutr to 
eflset twaMtmrt ranelrs 

M tras HbS tnjvklp tiiart on this ptmr 

Okt Ml Mr cMl 9t etf|«liiA ern remit trom 
w4 IwteMltelin tieeblM,, md 81J( per 
m» Him «r mm# roMdlwr idetan of tHe 
Mr H Audi to w o m a that ta tdM crmt DMiwUar of 
MOM ulMM a ou la faMMtttoM Um tmoblo to dm 
^OtoMAmaftkwBioMrtafiMtob power or to ^ 
ttoptpWrttlbaf Mttmtot Its powdr ta Od rmr wteeto 
Of tW fpitltr ItwM, artt piaeato dtopetaa betwm the 
MkMttoMMMd^thamraala l84(ataeatef«r«7 
im tMdtoM dr Mad lor rw lrwu wr at tta roodauto 
■} Pm laagWM la Oajli»a*a u*»»» opadt ua m 
Mt at taeakdaim ta tow 

WtSir M# t)u ptnwMM ikaft to 

jgto^jSawBim of sawtndaat dm 


lultlLH Mb that 7% per tint jf the emeraencT ulli 
un* lu tvMiMUHe to lobrlcatlm «>RtciDR that bate re- 
fnivd t» Iwl rl ate and tbi t lU ther 7> per ent a 
their orlglu to dlfflcnltUs 1 the tiiilverwil j >lnt or pm 
peller abaft—parta whkh U virt i *f tholr ompaia 
tlte loaocetwll llltjr and 1 mimin fr m the nweeaitv 
for ordinary adjnatinent ni im rbai n more of a nealnl 
book Ut the a>enige drl%tr tb n any other region of 
the car Then there Is a large Ji 2 per cent of break 
doeuM ihat are attributed t iimlaaalfled limculUea 
eltb tbe power ptant ITudir UiU hi ad wo may visual 
lae broken crankahafta tii t tlik rode loose beyonl 
tbe point of toleriitlim tak f illure etc DonbtUae a 
carlmrotur blmn out by I i kflre would como nnder 
this head and slnos there Ih no «thcr place for It we 
snivect that a car emnpeUe It > lay np fo* want of water 
iircalatloti wonkt be oonaidered a power plant caanalt> 
It would le iDteradtfiig U} hate this Item further 
analysed hut we can only iireaent the flgnreR as tbev 
cons to us Ihe hasty toll of rear sals trouble it la 
suggested is probably due In laige part to wheels that 
wore loons on tbe driving shafta caoslng a play that 
teaalted In braakaga 

Paaring from (be power plant It appeant tbat tbe 
heatlsat demands upon the rmergea <7 squad are made 
by tbe faBnra of tbs tlidittng systen at nlgbt For 
praotlCBllx sleten per cent of all eripraad eara to be 
aUHlNrtabls ta this tanas seems tscy bt|^ and loads 


V ^ 




mmm. 


'SfSjSJSSBto.l 


iirt to a >u h r abetbtr the flaahllght is lu i 
UM in Treat Hritain bh It ta here and whether Brit 
iMh (srM are m gen rally equipped with a reUabls 
lattiry and generat r In this respect at hast wt 
are sure that these Agnres would not be valid for 
American iuot>ring 

(Hi tbe ther hand tbe British driver must be eon 
stitutiouall> a mure cautions spec tea than his American 
1 r ther If he Is able to show tbat only 88 per cent of 
bis crippled cars owe their tnmblea to accident The 
Hicragi Amia faa n driver we believe could achieve this 
itsnlt all by mmMlf with the aid of sharp curves and 
lailr nd ci Hslnga with nt calling Into |day at all tbe 
of >tb r drUers t> run Into him or crowd him 
lot the ditch Of urae the universal aevirity and 
rigid enforcement of traffic laws In tbe United Kingdom 
may havi srmtthlug U I) with It and we rather 
HuaiNct that a Un, a ontributlon as any to tbe 
leeult may be seen in the pleasant Krttlsh custom of 
endorsing on the in tcrlsts license every little thing 
that ever hapiions t> him fr m the time be lea\eH his 
garage until be Is safely onJer rotf again 

The tale ef the British ear drivers woes be com 
pieced l> tbe statement that 78 per cent of them are 
laused ly failure of the brakes of the susiKiislon and 
of the wheels themselves as dlsttnot from axles etc 
while tbe remaining 51 per cent are loll at tbi door 
of tbe frout axle and the steering i,ear 

mf Hhv Ywk, N. T latwi tu lis priM HM pw ym 
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Ghortw Alkn Munn Pioahkat 

Allu C Hoffman SacraCary 
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■n^arad at tba Poat O/Bn of Now York N Y aa Saannd Claai 
iBattM> Tnubi Mark Baalatarad In Uw United Rtatoa Patanl 
OAea C^yriKht 1011 Kr SaUntlSe Amarlaan PubIMIac ^ 
Uraat Britain riaitta raaarvwl Illuatratad arlletaa muM noi bo 
raptiMhKwl without parmUilon 


On the Trail of the News 

D KCKMHKU 24, 1H14. HUW the Hlgnlnic of the 
1 rrfity nf ()hi>nt brtnKlnfc to an oud the fiirH 
(Hi known fn thU country an the Wiir 

of 1812, and liavlnff bnnlly a name of Itn nwn to din* 
tlnimlflh It In the DrltUli mind from the generality of 
the Napoleonic Warn. On January 8, 181R, fifteen dnya 
after the dlplomaU bad reacbiHl agreement on the 
qneetlona at Iranc, the moat apeotacular land batUe 
of the war waa fought at New Orleana. l*remimahly, 
had there beon anv way of doing ao, the reaiicctlTe 
gnremiiKntH would have notified UcneraU Jackson and 
Fakenham of a atate of armistice Hut the contending 
armies w^re nut alone In their Ignorance of passing 
eretita, the publti. of Hrltaln and America were In 
equal darkness 

The events of July 2, 1921. at and aniund Thirty 
Acn^ Jersey City affonl a striking contrast The 
sporting Interest always Inherent In a champlonahlp 
contest of any sort reaches Its culmination In a heavy 
weight iHixlng match In the Imrgiiln there was the 
International chiinuter <»f the Ih*m|)sey Carpentlcr 
melee, wbkh was further heightened by the ezober 
ance with which the entire Krcnih nation threw Itself 
Into the business of rooting for Its Lhamplon Finally, 
the liout possessed a scntimiutal attraction never tie< 
fore seen In such an event, hy reoson of the general 
feeling against I)enipis*y and for Carpentler on the 
gnmnd of their nsisN-tlve war reitirds 
Under these drciiniidances It Is not surprising that 
the new s-gatlu ring agetuUs were ready to outdo them' 
selves In their efforts to repfirt the bout fully and 
swiftly A brief i^atalogue of tin Instrumentalities em 
ployo<l III tills service will l>e Illuminating First place 
mu^t g<i to Ihe wireless tdcidionc A comploU< ‘ punch 
hy pimch*' summary of the fight was sent over the 
ether from the arena, no that anybody, anywhent. 
within A niugo of many hiindrads of tulles, needed cmly 
a recotvlng set to kceii himself hetti^r informed of 
the progrt'RH of the flgtit than the ttceupaiits of the more 
n*moto H(*at8 lor those loiklng such sets, or lacking 
tho ability to use thorn there were, In every large town 
and In hundreds of small ones, bulletin boards on a 
more or less ambitions scale on which the teleiihonic 
reimrtH w«»re iHuitiKl ('oliimhla Pa Is by no means a 
motrotsdls, yet In drUlng through this town on the. 
afternesm of the 0ght wc pauscHl to wutih on such a 
board whst jiroved to ho the final round The knuuh 
craving fc»r thi‘ fnllost and promptest acc^)unt was 
suttsAed hy wireless and (*ahle and In the bargain the 
large pbotogruphlc age nchm at the rlugHldo mado dupll 
cate cxiiosurcH, and dillveivd one sot of nndcvelopcd 
negotlvcs. by alrplam, ulioard a ship that had sailed 
from New \ork four hours bi*fore the first punch— 
thus avoiding a wait of two da>H or more A British 
Illustrated journal arranged for the* transmission of 
pictures of the critical moments of the light using 
llu cables In ounoLK.tlou with the well known halftone 
unubHiN of tlie original We are nut at the foment 
Informed of the operative details or tho extent to which 
tlio sc.be me was successful, but there Is of course no 
reason why it should not give satisfuctlou ktnally. 
there was the nsnni army of sporial correspondents. 
iKiiilp]»ed with telegraph and telephone and charged 
with the thntiklesH duty of gcdtlng every move over tho 
wire before it happened In this connection It may be 
In order to montton one of our good friends who has 
boon reporting tho Worlds Bcrlcs Ikaseball games for 
hlH organisation for fifteen years and who Is so good at 
this bualuesa of getting tho play on the wire while it 
Is tielng made thst In cities where there are adjolutag 
hulleHna, one fed from hIs wire and one from a com 


petlng •ervloe, be is alwaira live aeconds or Bmre ahMd 
of the other fellow 

It aeenis at firat Mush a trifle deplorable that atich 
marvelouN reportorlal ingmunlty and skill sbonld be 
lavlabed mainly on sporting events. The answer U 
after all reaaanrlng Hporttng evrati come off on 
schedule, wan and fires and nrarden and wrecks 
do not If they did, we might be sure that the same 
means employed In the filling of the sporting pages and 
the fiaablng of the sporting bnlletlns would he employed 
with equal freedom on tho worlds more aerions bool- 
now To whatever extent they are aMlcatde they are 
so employed, and the methods thomselvee are a groat 
trlbnte to the enterprise as widl as to the technical 
skill of the present generation 

Doing Instgftd of lUkliig 

T HR literature that has been devoted to lament¬ 
ing the waste of power resources In the shape 
of coal, oil and gas, and to pointing out how 
this waste might bo prevented would easily paper the 
wails of all the bulldlngH lu the United States. What 
Is perhaps more to the point, the paper that has been 
wasted In unheeded sermons on the subject of fnd 
oconomy would, if stoked under steam hollers, go a 
long way toward rellertug the presont alarming short¬ 
age of mechanical power throughout the world 
During the last four years the prit« cjf (‘oal bus more 
UiRU doubled in this country During the ume period 
an immense amount of puldklty has been given to 
metbcNls whereby a atated amount of coal can be made 
to yield more power and other service Tho general 
application of those methods would have mltigatod 
tho burden arising from tlie increase In coal price, or. 
more probably, it would have diminished the demand 
for coal t(» such an extent as to prevent any material 
Increase In prl<H>M Unfitrtnnately nothing of the sort 
has hapiientMl Intelligent economics in the use of 
coal are still the exception Oolossol waste is still 
the rule 

How long Is this paradox to continue? How socm 
slinll WG stop preaching fmd «!conomy and begin practic¬ 
ing it? Cheap mechanical iiowcr Is the greatest ma 
terial need of the human ra<*e at this moment It 
would set to work the idle factories and the millions of 
Idle laborers. It would abolish the high cost of living 
And it Is perfectly attainable by the appllchiUon of 
knowledge now In the possession of engineers 
Here and tliere pioneers have set the example which 
all must eventually follow Two or three coal mines 
have been equlpiied to distribute their output In the 
sbaiN* of elettrklly Instead of coal Why arc there not 
such mines In all parts of the country where deposits 
of coal occur within a couple of hnndrcMl niileH of a 
profitable market for power? Tim present practice 
of Hblppiug coal from a mine hy rail to imlnts within 
range of eloctrlcal trauamiasion Is the height of gro¬ 
tesque alMurdlty A coal mine is exarily as logical a 
place to generate electricity as a waterfall The Inter 
rontion nf the railroads with their high freight rates 
and notoriously Inadequate service, is tlie greatest 
single factor lu making electrical power exiiensive 
Tho orevtion, on a general scale, of central power plants 
at the months of coal mluea Is capable of revulutioala- 
Ing tho Industrial life of this country 
What Is truo of electricity Is likewise true of gas. 
The natural gas industry has fully developed the tech¬ 
nique of distributing gas to imiIuU hundreds of miles 
distant fnim the place of prodiutlon Now that the 
supply of natural gas Is on the verge of exhaustion It 
Is high time for the coal mines to take np the task of 
the expiring gas wells, to generate gas at the mine 
mouth, and aupidy It for industrial and domestic nao 
lu the Burrouudlug regkma. Here again la an opportu 
nity for tho cool operators to sc*r\e theIr country and 
their own pocJcetbooks at one and the same time 
T'rcvaillug methods of burning coal are a full genera 
tlon behind muuikI theorisa on the subject It appears 
to lie wcU esulillsbed that vast economies both In Isbor 
and beat units can be effected by reducing coal to a 
pulverised or so-ctUed **atomlBcsl* form before it Is 
burned It Is encouragliig to learn that fifteen rollllcm 
tons of c*oal was pulTerised In the United fltates lost 
year But It Is dlscouragtiig to reflect that tbU wamut 
was less thkn three per cent of the total coal prodne- 
Uon of the country 


3^ io, 19tl 

llMPindttfif aTiUntka ' 

1 r we ask wbothet a nan am be ovtf-dvSUaadr IM 
answer depaada, no doubt, largNy opon^tbe btag 
of the iBdlvldaal pasNag jndgnunt fftlO ttOfe, 
however. It dependa on drennwtapee. Ovir<lvUli»d— 
over-clvillued for wrbatl A bookksepev In a New York 
ofllce Is a very naefnl menber of aodety. He U prbba- 
bly the last man agalnat whom any of aa wonU bring 
the accusation which we are dtsoaoslag; Bat let 
chance—a shipwreck for example—<oompIetely laolato 
him from hIs fellows, and In most caMs be wiQ be 
quite unable to meet the new sttoatton, which to a 
savage In the Jungle might present no particolarly dMI- 
cnlt problems 

This is the paradox of civHlMtion that the mors 
perfect the more refined tho methods employed by 
man to wage the struggle for eztstanoe, the more 
helpless doss the Isolated individual become. Think 
only bow embarrasaed you would be^ sspeclally on the 
advent of winter, If you Sbonld be imaUe to procure 
HO simple a thiug as a match Tbla, of coarse^ la the 
time-honored lesson of all RoUnsomadea, hut It Is worth 
while to give It another thought In this year of grace 
192t For it exemplifies certain slgnlflumt biolo¬ 
gical facts and principles. The record In tbs rock 
tellH us how the races that have succumbed lu the 
stnimtie and have passed from the face of the eartl\ 
are nut so much the simple, lowly. Imperfect forms, 
hut in many cases represent the last, seemingly most 
perfect link In an ascending chain of progeny The 
groonda for this may be sought In a variety of dreum- 
stencee. Some biologists incline to the view that the 
development of a race la determined almost wholly by 
Inherent tendencies, that the race la bom, grows to a 
certain form, and ultimately ages and dies, much as ia 
the case with tho individual. 

But another view equally competent to account for 
the facts, la that the races of organisms became, 
tlirough a process of survival of the fittest (out of a 
varied assortment of progeuy presented for selection) 
more and more adapted to existing dmunstances, 
which thus molded tho surviving species of the period. 
OK u'o SCO them In life aliout ns, or as they have been 
preserved for us In the fosails of the age 
And, as long as the circunistances thna molding the 
plant and onlmal popnlatlou of this globe remained 
uiipruxlmately (•onstant, all was well, the molding 
priK^ess eoutinned In the same direction toward ever 
more ttorfect Hflaptatlou to existing condiUona. But 
suddenly (giMiloglcally speaking) came a change, In 
climate or in some other condition closely bearing upon 
life It wnK then as if tbe course of the runners In 
a race had been atuldeuly reversed, tbe first becoming 
last, and tbe last finding themselves now In the lead 
For adaptation Is a relotlve tejrm In proportion as a 
species bad twcome highly adapted to the la^-contlnued 
old order of things. In like proportion was It unfitted 
to cimforra to chongoil 4 Irciimstance. Nature has her 
own way of condemning the over-conservative, and, In 
her characteristic pitiless fashiou, she punishes fall* 
nre with aunlhllatlim 
Can man be ovpr-clvlllsed? 

lu tbe recent post the evolution of our race has been. 
n4»t so much the development of tbe Individual aa that 
of ooclety, of the organisation of men and machines, 
which work in unison to maintain onr complex modem 
IndUHtrlBl life The Individual, today, Is probably 
little different, anatomically and pbyaiologically, from 
what he waa five tbouaand years ago. But tbe oodal 
organism is radlcaUy changed Kvolotlon has pro- 
ceedeil, In this resiiect, at a wmed whicdi modn all 
comparlMon with any of her previous performances. 

But let man beware I Tbe tiao of hSs prosperity Is^ 
Ilia hour of danger 1 Take stock and eoont tbe cost ' 
We have beem living on oar capital. A few hundred, 
or at most a few tbonsand years, and onr dwlndllog 
coal snpidy wiU he wholly wmnt Whew that day 
comes, the barbarhia, the oavagv (If such there be), 
iaqueent, and therefore Indepenilent of onr **aiodern Im- 
pcovemsnta,'' may lead la tbe death race with the 
ebUng tide 

Unlese nnlesa asaa prorea the ekceptlott to the 
Moiogloal rule, as be may For what iveolea, In aU 
the wptld*a long hlstoryf torsnaw the danger a tbemnd 
years before Iti oneetY 
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ffutf K Q^lhaelprifxlt la with tortow Uiat «• 
Jura to mW tbo powf oway of Pnt Krancla Bacon 
OnxM^, tonmltf mid Vtct-PrMtdent of tbo Orocker 
Wbe«lm iClocttie Cotop«ii7 at Anparo, N and for 
immr ^ ^ Departinent of Rlectrtcal 

XliidlilOftHof at Oolnmhla Untvrmlty Prof Orocker^ 
wbo wai tmxmurrlnl, vaa sixty yoara of age 

Baapte lui CUotrical Iftaqiator.—Haaaareh mada dur- 
iBf tba laat fow jrean liaa abown tbat basalt, which 
hM h vny food lumlatlng property, cau bo practically 
caat* It 0UI thus bo employ^ f(»r the manofacturo 
<if iBiiilajbora posaeaduf dlatlhct adTantagca over th<we 
jnade of glaM or porcolaln The ouonnuuH dielectric 
rofAatance of basalt pnlitU to extensive use of sach lu 
aollidoni In tho appll^ttcms of e]ectrltlt> 

VdmUT Vapor BoctifytiK VoItm^ according to H 
01rM^ writing in Hovue Oentrmit do rKlwtriHtCf poa- 
Mta a wtil-koWn ability to rectify ('"urrep^ The high 
Intensity merenry vapor valve, however, Witteh Is catia 
Ue of coping with an ontimt of tnan AsTtn 1000 am 
parea par valve, Is not yet of general use In electrical 
practice U Is almost certain that the mennry Tn|>or 
rectifying valve will lie put to cxuihIUc rable uhu in the 
no distant fntnre, even In large units. 

With a Ona-Matsr Laap Antenna and a spacial 

twdva-tube nxTelvlng set, remarkable rcKults Imre been 
4ibtalned of late In Purls. Kveii trausmltters of low 
power liave lieeti heard some 5000 miles uniiy under 
conditions by no means Ideal In fact^ mosHagea ha\e 
been reourded on photographic tape at times when 
iiimnwrUal radio corapanlcH were greatly troubled 
with static The twelve tubes employed for the re 
<'elver serve to detect, amplify and even filter the slg 
nnU so that static and other parasitic, cllsturlmnccs 
nru weeded out 

Alnmlnani for Elactrk Bns Bara^A Britlah alum¬ 
inum company has Just laHUed literature dealing nltb 
the use of alnmluum fur bus bars ated luten*otiiie<^lon8 
In electric power stations, In which it claims that aluinl 
nnm secures a more complete i>ts>iiumy than the substl 
tutlon of bare copper rod or bar fur Insulated mlile 
It claims that the use of aiumluam rrsults In cuimld* 
ertbly redneed Initial costs, gnmter cum In erection 
smaller temperature rise for Hinal India taiK«, and less 
weight, alao fdower temiieraturo rise under temiairnry 
heavy Increases of load and greater n*slHtancv to 
corrosion 

Large Merenry-Vapor BacUfiora^After discuaainif 

the electrical arrangements of large m(nur>iniHir 
rectifiers, a German writer In a German periodical 
refers to the advantage's of this tyfie of rectifier and 
especially Its high efllclcney He also nters to the 
satiBfai.tory experience with the mercury vapor rectifier, 
which demonstrates that the mcaleni type In which the 
earlier defects have Imen ^Imluated Is as certain In 
Working as nil other t>i>es of recd-lflers I* urtlierroore 
tho mercury TUimr mh tiller (Hissesses quite a iiumlwr 
of valuable LharactcrlMtks which seem t<» render It 
superior to the nmtul type of ndary nmvertor It is 
believed that there is a brilliant future for this form 
of electrical equipment 

Fo«r-EI«ctrode Vacanm Tnba^ln a recent paper by 
I'rof J A Flemming read Iwforp the \\ Irelima So> 
<‘lcty of London, there Is described the uew Flemming 
four-electrode tube which cun l»e used us a delector <»r 
damped or ccmttnuoiiH wa\cs in these tulies instead 
of a grid InteTueptlng the stream of elec trnns from the 
oatliode there are provided two ''potential plates,' one 
on each side, which defiect the stream when their po¬ 
tential Is altered by a recelred osLillatlnu 'rhis cwoses 
n variation of the tliermbmic current Which, In the 
caae of damped trains of waves, Is audible in a tele¬ 
phone. In the case of continuous waves, this reduction 
of oqmat call be made to cause a dedicate relay to 
drop <dr while tba wav^ arc being received 

A New Aft Syatam af WaUlag is now being am- 
ployed by several oompantes who report that It etfocta 
maghnum savings In the cost and time of manufacture 
an4 repair of metal parts, t'nlform success Is said 
to atttmd tbe welding of metals of vurlons character 
iatlca, each aa cast, maUeable and wrought Iron cast 
and fdIM steel, bronaa and hraaa, etc The new system 
la ttw only one, so It Is oltUmed, prodnclng constant 
beat per unit area In the weld doe to the following 
|i6i4ta ^ t A limited low voltage output from the 
gMMvator whltih preventa injury from hi|^ voltage and 
asamres a ahort arc 2. Ualntalned nmsUnt current 
aupply to the weldet The current flowing through the 
electrode la tba aame urimther the current is short- 
cirmUtad or flowti^l la the tom of an etactrlg arc. 1 
WSMM^elala to dtotgnad ttmt thcr fnmlto the re- 
epdrsd dttcdblttty and tanalle atiength within pracdoal 
Uadte o< metallurgy. 


Sdeiiee 

M a cinn a w fltarte far Aretk Begient, -Donald B. 
UacMilian started ss arranged for, for the Arctic 
regtotgi m the smull schooner "Bowdoln on Jul> 10 
from \Vlscasset, Me. 

Newa Print From Waata.^A paper mill approach¬ 
ing ^'omplotluii In Chicago Is to umnufuiture iH:WKi»rint 
from waste paiier under un entirely new proows. Tlic 
mill Is expected to produce from 10,000 to 15,000 tuns 
of ufiWKt>rint unnnulU 

Qeaaer Money Coming —The Secretary of the 
Treusur} pniralsea that soon clenuer money will \h* tii 
circulation This is devoutly to Im» wished for, as the 
dirty, liiHunltar) ill smelllug money which has liccn lu 
use for the lust five years has been dlMgruceful Of 
course the fault does not lie with the go\erDtneni ofln 
rials, as the Uureau of Kngravtng and Printing Is not 
clastic, and has been greatly overbunlened In the pro¬ 
duction of boiKls and other ]>uhllc delrt. se<-urltles. 

Shark Fisherlca,— The fins art usually sold for con- 
Hiimptioii by Chinese hut we have ourseUi^ eaten 
shark fins ' Newburg" which was u delirious dish 
Fsch liver glvi^ alsiut a gallon of nil and U umil on a 
pretiervativc for leather siid for a vehicle for paint 
The meat Is used for chicken fctnl or as a fertiliser and 
the HkliiH afTonl a source for aquatU leather Shark 
steaks are sometimes setAecl In the Chinese quarters of 
our Pacific Coast City iiinler the name If name Is given 
ut all, of "grayflsh * 

Ban on the Poppy.—The bright red poppies of 
Flanders fields are not welmnie In MuRsiichunettH. Tin 
(^immlHsloner of Agriculture Arthur \\ GilluTt, In 
urging (liHt no more seeds 4»r plants of tliis variety Ih* 
brought to this state for prfitmgntlon punsmcH, iisscTted 
tlnit the growing ttf tlio flowers here might result In 
tremeraloUH loss In iigrtinilturul districts. TIh' FlunderN 
poppy, uoDrUlng lo the Coniinlssloiier, HprwHls very 
raiildly the seeds being nirrlcHl liy ibe wind, and there 
would be great danger of diiiiiiige to croiw 

St Swlthin Dlacredlted.—^The recent deluge of rain 
which wuH HO welmiie hircalMiutH Iiiih brought up the 
old story of the trudlilotinl forty days of ruin whlrii 
stumld ensue, but unfortunately this obi suw Is not ii 
\ery ndluble one In Ibe first pliu'e St Swilhiii wiis 
not a saint ut ull» tuning ne\(r 1 mh*u tunonixed He 
was only u ]>luln bishop of Aluuc.hestt r from STiJ to StU 
Ibe woutlier imivau atatlstlc*s also show thut in iiuiny 
c*tis«>s St Hwlthlii cun only lie ircdltiHl with nine 
days riiki InstcHid of tlu* regulutUm tU days. 

JapancM Beetlca Imported to Destroy Insects.— 

Uve thousand iH'otlw ha\t fu'en InijKirted from Ju|niii 
to fight a l»est of destrurtUe lenNutrlng licetles In tlie 
bHMterii States where tlie\ hn\e done great damage to 
track ganlens. Tlie lieetles wlilrii hu\e Un n iin]s>rtiHl 
are of a iMirthoihirly fcnslous \iirlety and If Is ex 
iKHlcd Ihot they will iimlce short work of oiir domestit 
licetles which urc» no destriirihc to the crops. This 
particular beetle Iuih besem Nbipiied to the rnltisl States 
before, but ne>er In >er\ large nunilierH. It Is ex 
iHHted tliiil a mucti larger slilpnieiit will U* made In 
tho near future. 

Longevity of tba Eiffd Tower.^—M Eiffel, who is 
now Ml yinrs old has u smull iiimrluHiil on the high 
est idutform of the tower whbh he built, so that he 
has Iceen csuniMinithely fnv fnna the cliHcoinfort 
(*auHed hv the recent Iient wa\es which tl|C ParlsIuiiH 
lui>e not Ihh-ii enjc»yliig K>cry precuUtloii Ik taken to 
pf^veiit rust and M KllTel innslders that tlm structure 
has a prarilc^ully liulcfliiUt* Hft» The ElfTcl biwer was 
ercN-ted over thirty years ago iit n <NiHt of $1,>coo,0cio 
ThU remarkable structure was built In 2j& mouths aud 
weighs 15,000,110(1 tsiumlH, There are more than 1\000 
seimrate plecjes in the tower which are held together 
by 2,000,000 rivets. Of course* the lower could iicd U» 
built today for sevenil tlmeH this uiiuiunt 

Paying Fints Aa Yon Qo,^ome useful things have 

occasloiuilly come out of Hu? tuniudl In tJentrul Eu 
rope One of tlie beet pluns of wtikU wo lm\o heurd 
Is a new fining system which Its used In Prague The 
’pollee carry receipts tor fines for Mcrious sums In tlielr 
pockets, and present them fl>r Immediate imyroent tn 
blluriouM ritliena who break the tieare by singing <tr 
playing on musical Instruments on the streets ut the 
wrong time, or where the volume of Imnnony Is t»Mi 
great Tills tenda lo allow the cUlaens of this old clt\ 
to get some mncli needed rest Tills system hus worked 
so well and has beonuo ao popular that It woa extended 
to trafilc violatloDs as well It would certainly be a 
groat oonvenlcoee If we could ndjuse minor Infractions 
such as a smoking antonoblle, our failure to keep auto¬ 
mobile lampa lighted, without having reoourae to the 
police or tnUBc c ourts . 


Engineering 

Gtowrete Baeae Building in AnatraUmp-Tbe use at 

concrete lu cottage building was recently auccessfully 
Introduced in Hydney, when it was demonstrated that 
a better (‘onstruettem, at a cost 25 per cent cheaper than 
brlckwrork couM be obtained It Is believed that the 
nscM to which concrete may lie sdvantagcfiusly put In 
Australia are manifold, if cement can be plentifully ob* 
talued. 

Tidal Power,— In a rci*out issue of Engfaccr, there 
aplienrs an aunlyslH of tlie Tarloim methods of using 
tklal iHiwcr, In whkh the author, Norman Havoy, con- 
slders (1) HlngU Imsln syKteus stibdlvklHd Into (a) 
outward flow tyiH*, (6) Inward flow type, (c) uut- 
wsnl and Inward flow tyiic and (2) two-basln sys* 
terns consisting of (a) double basin type, (6) sump 
type All tbiNte systtms arc of the water storage type 
Tin* flont HyHU*m Is dlsmlHiSNl as having only tbo4»rctlcal 
Intcrt‘st, iHdng a producer of small {Miwer only 

German Nickel-Clirome Steel Bridge —From tbe 
AfHpp* Hfhe ]UohatMh4 fit It 1 h Icamctl that tho Germana 
(onstruitcfl a brlclgc of nickel thromo Hteol Instead of 
mild Ktctl, Hoiuu iilm* yiarH ago This bridge has lH*en 
In cfkUHtaiit use and bus pro\(*fi sutlsfuf kiry, no reiialrs 
huvtug lN*eii iUHtu4Hnr\ Ibc nickel chrome steel used 
has thus fuinilod (XisHtntlons. ami pro\e<l to he a 
sultatile material lu cttKes lu whkh UiW weight without 
loss of Kufi ty Is cHw lit Ini 'llic bridge Ih a single track 
rallnmd bridge, the main glnlcrs, whhli arc <if nickel 
chrome steel weighing 35 p(*r <<cnt 1 «mn than If mIM 
steel had betn used 

A Movable Dam is a feature of the hydro-electrie 
Instnllatloii at Htiffilo to supply eltM'trlcal cniergy |o 
factories nt Si*sto near Mthiii, lu ItaU Ihls dam, 
we U*aru from I o ^ ir /nhniqHt tt InHuMirleUe doca 
iH>t alter the l)c<1 of th< itl\cr Atldo, and ensures at tbe 
same time in a safi iiiid rapid muuiier the luuwagc of 
pirrtiUlul Ikssls whkh arc ]iar(kiilarly swift ond 
violent in this distrht One or mon* mHflons of tbe 
duui can lie raised or lowcml Individually as Kqulred* 
HciHinllag to the state of the rivtr but In case of an 
unforKi*en IIihmI tho entln* barrier i*nn, by a systesa 
of miks and enpHtaus, l»e ruined simultaneously 

New Passenger Landing Slage^The Port of l4B» 
dou HUlhorlly, the city dipurtmciit whkh owns afid 
iNintrois most of Lhi l.oii(lon disks, has announced thb 
prosisNtUe (onstnutloii ut Tilbury of un ocean |>as- 
seiigcr landing stage 'lids ts to bu of tlu flnjittng 
tyjs, 1700 fcHt long, 80 fint wide, and *10 feet di*ep 
Isdow low wHtir ordinary spring tides so that tbe 
largi^t v(*mm 1 atlimt cun Ih: aiN‘omujiM[nti*d alongside 
nt all KtngiH of the thk It will lie cqui|i|K*d with the 
most iij) to-ilati iipplliiiices for the handling of imssen- 
gers' luggage, and customs i xuinliiatlou will take iilace 
In u hall whlih will Ik* i-onstructi'd alongshlcK Tbe 
Iniiding stage will lie conniHted b\ a bridge to tbe 
rHllwu\ station 

Power from Glacier.—On account of the scarcity of 
watir |M»wir In tbe Hern dlstrkt of Swlt-xerlaud, It is 
proposed to utllixo tbe watir fnuii tlio glaciers lu a 
s\steMiiitk maimer 1 he Haihills (*Iaikr Is the first 
one N4 let tell and liv closing the uiiLiiral drainage and 
cfinstnu ting a masonry diim, the iMiglncers arc to foym 
a storage reserMdr of IMOOOOOO cnIUc fw*t (Aimriiy 
Wrttir will then flow from the reservoir to I.gfce 
(■rlmel, whhh iiisiti the completion of the new dnm 4b2 
r(*c*t long UTt fiN t high hy 2d2 feet w Ido at tbe baiw 
find 1J feet fl Imlu*M wide nt the top, iHNiimes Hie 
main sloragi Imstn for the entire liistallatlnn Two 
new jHiwer Ntatlons iin tn be t*oiuitriicte<1, dovcloiring 
IJiMMHt horseiKiwer In one uml IMitiOO ]iorw|K)Wer fa 
the othi r 

Canallxotlon of the Bhinc^Under the Treaty odt 
XersaUles, France Is grunted thi exclindve right of 
the exploitation of the Uhlnc from HAle to Lauterbuyg, 
and she claims to dlsisme of tbi rher an she would of 
any purely French waterway such as the Itbouc, the 
lA>ln, etc Ihnt iHirtkni 1*ctween BAle and Htrasbourg, 
we lenm from Tht luthniml Jfrrictr It Is priqMimud 
to saerlfice as a ninlgahle waterway and to milistltute 
u cnnnl some 80 miles long with numerous looks. The 
uliu 1m Hull] to Is* to favor exclusively the AUatlan- 
treneb canal system tho Atlantic and Metllterranean 
IHirts of h runi'e, the ugrk'ulture of Alsaiv (through Irrl- 
gatfoii fMm the llhlue) and Alsatian French industry 
(through hydropower stalluns to ho ostabllsbed on the 
(IosmI iMit of the Khinel An engineer has entered a 
plea for the abandonment of this scheme, showing how 
tbe I anal would serionsly limit the tonnage reaching 
B&le, Involving the transfer of cargo from ships to 
Itarges for the iwssage of the canal He ilalms that 
the roqnlred water power could bo obtained without 
eluslug tbe river 
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What Are Vitamines? 

Studies and Ebcperiments Which Cast Some Lig^t on These Mysterioua Elemmts of Nutritioii 

By Harry A. Mount 


O NLT In llu^ rarcat tnatancefl hna htunnn life en- 
ilared b(>yuti(l tlio f«>ntury mark, Miitl the hop** 
that wo Hhall ever la* able approilalily tit leuatbon the 
roiixlmam npan of exlNtence KoemH Mimowhut cbltuerU'al 
Ilut a aerlcB of roceut experiments boldn ttie rather dell 
nlte protnlae that amh a thiiia ta not ImiKHwllile, and 
that we may be enabloil to wane stub u Huecosafnl flaht 
nnaliiHt old aav that a man will ntlU lie *youua’ and 
Tlrtlo at H biiiidred The afcenry nblefa promlaea thla 
Miracle la the myaterlonH food eli ment which Helen 
Uata have named MtaratnoH.*' 

Another remarkabJe group of experJmeiitH In bt*Iug 
emHlncted at the Itockefeller limtitiite fur tlcdlenl Ite* 
near(*fa and elHewhere, hh deacrllied In a re<^l Ihhuo of 

« [)umnl, whlib forma the Imala for tlie conclusion 
be tiaanea of the human laaly are lutentlully Im 
I, or, putting It another way, that barring aciU 
deuta and dlaeaae we iiught to lUe forever 
The reaauii we do not actually live fomr<r la that 
the organa wbli li romiMNne the complex human meehaii 
lam are Interdependent, and failure lu one. even a 
minor organ, Indiicca failure In others As time goea 
on there U produced tlie idienomtnion whhh we have 
come to aaaoclate with old age, and Anally death 
It aeema that medical atlenre baa pretty well uc- 
«ppte<l the oonoluidon that tlie phyidivil wellbeing 
of many of theae orgariM la <>^»iitrfdled by ci>rtaln ginndfi, 
which have been merely disregarded heretofore be 
cause their function was not understood These new 
MperlmentH Indicate that the action of the glands, and 
omuHKiuently many bodily fnnctlons. depend In iiart or 
anttroly ui>ou an element of food, which, although It 
has not yet been Isolated, has been arbitrarily nameil 
TtUmliies * 

The (iihp against vitamines might well bo first cotisid 
md, for it is Itased n|Min the fact that they are mys* 
terlons No one has ever seen a vltamlne the exialenco 
of vltandiies has only been surmised from the very 
definite effet^ts upon the animal orgaalsm when lav 
Mily fed wlUi vitamines and when deprived of them 
It Is a historical fact that men, lu their search for 
■ew agents which wrould protect or extend life have 
often attributed marvetous curative powers to tbo 
mvstcrions. This whs not only true of ancient and 


medieval times when witchcraft and sorcery were 
thought to lie at once the eattoe and cure of diaeaae, 
but also In modem times. It was not so long ago that 
the subject of medical electricity waa much dlacuosed 
Slid marvelous things were predicted. Klectricity has 
proved very useful and Its medical field Is being con 
Htantly extendeil, but the hopes of these early experl 
menters have not lieen realticd fio with radium and 
other eiirathe agonta. We ought to be warned In 
advance, then not to be too hopeful of what the ex¬ 
ploration of this new field will reveal 

Vitsmlues are the elements In food whlcdi are ap- 
(larently vital to certain functions of the body, neitew- 
sary to bniuaii—*or animal—existence Hence the name 

The exlsteiu*e of vitamines was first definitely ea- 
tabllsbed dnrlug the RuMCKlapaiiesi War Large 
numbers of Japanese trotifsi, sulsdstlng largely on a 
diet of pnllshHl rlc*e, developed a lUscaso called beri¬ 
beri, similar to scurvy Oooslderaliltt experimentation 
showed thut an effective remedy was the feeding of a 
small iinantlty of the rice polishings From this it 
was Inferred that there was some vital element In the 
surface of tbi rice grain Further experiment showed 
this vital fiHsl element to be present in many other 
foods, In a greater or less degree, and, in the case of 
fmlts, vegetables and grains, nearly always on the 
snrface or skiu Thus tho bmii of wheat, the ped of 
an orange, and the skin of a potato, are rich In vita 
mines 

It has not lieeti itosfdble to Isolate positively these 
vitamines, and tbetr chemical (HimiMwIUon Is nukoown. 
It has lieen pusalblo, however, to prepare concentrates 
very rich In vitamines and to prepare other fisMls 
almost wholly lacking lu them By feeding these to 
varlons animals and uotltig the effects, we have suc¬ 
ceeded to some extent In furthering our knowledge. 

Thus s moose, given a normal diet but deprived of 
vitamines, gradually looses Its sleek appearaaos and 
weligbt Certkln of the u^no, notably the glands, de¬ 
crease In else and the very nature of the ant|^ 
riuinges. A oondlHon of perfect health and vigor 
be restored in a few dayi^ however, upon the Identical 
diet, but with tbs addition of a very small quantity of 
vUgmitiel 


It appeara from many experlMents along tkla liw 
that the vltamlne bears aa lattuMte relatten to tbn 
seentive glands of the body, and that thase ^auda. 
In turn, exercise a decided efltbet on all tlie bodUy 
functions. 

ItecenUy the world has been staitlsd by tke stats- 
ment of a French scientist that he hag speoseded ks 
revltaUalat an old man by replacing oerbdn glands 
with those taken from a young and vlgorona antaMil. 
A Sew WNka ago a Washington sriendat stated tbat 
be had obtained a similar result by stlMnlathig the 
glands to renewed activity by the appileatiaii of ile<^ 
trical rays. Htlll more startling ia tbe of an¬ 
other Frenchman to the eflTeet tbat be ban him snaMsd 
to change tbe sex of animals by dtoprlvlng thOM of osr- 
tain food elements, causinf tbe smnml glanda and or- 
gans to disappear and then, by proper fseiUo& to cauao 
them to reappear 

These things seem quite unreal and Imposslblo to the 
average person, because they are so fUr beyond tho 
range of ordinary experlenoc We cannot rancii for 
these statQnentM, true, bnt tbere Is nndonbCedly sone 
Itaals of fact At toast tbmre Is a growing eoavlctloD 
Buong seleutlats tbat the gUnda iday a more Important 
ijort In onr earthly extoteooe than wo have ai^poasd. 
Uecently medical men of high rcpotatlon kave advanesd 
rbe theory that tbe appendlg, long conafdcrsd mersir 
troublesome and nsel^ to a gland with Important 
fODcUong, 

It has been poasiUe, In testa with animala, to ao- 
oetorate or letard the growth and vlgtnr of any of dm 
gtonds at will, with very marked veaolta to the WM* 
body Prom these experimeiita the vitamliiea have bma 
(Uviaed Into three rismes called Vltamisea A« B, and 0. 
Vltamlne A to a fht aoinbto. soefa as to obtained thiaa 
milk, and to remarimUe for ita eAmt on the growth 
and vitality of the sexual glands. Vltamtno B to a 
water aolubto, such as to obtained frogi green vsweUbles^ 
and appears to be closriy associated With grow th , e»' 
pectolly in young a nim a l a. Vitnmlae O to atoo h water 
solnble suA aa eosma fitna onutgea and toUntioa, and 
seems to be ooneerned espedaUy with keeptng ndnlt 
tlisma In healthy oondltton. 

(fouHngfd m gggs A7) 



This rat has been fed on bread centaliiing a large measure of yeaat Note the ** bef Ore* akd ^^aftee** eiMi^ wMl idne 
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diT d U towPt ■tniw, itnln and load The Aoatrlan 
Soctotr ^ BttgifMm to 1806 aooducted tbo initial 
aortor toTaattgattoiiB and itiidlM of the deflactlonii 
of artlM *nie7 experimented with a wide range of 
« ardtoe fron abort apaa bride modeU to anben that 
were T5 toet to lenffth* ptactog oxtremely hca?y loada 
at Tariona pdnts on the different arches and contlnn 
log to tocraaao the load until the arch would fractore 
or cQllapat la a w y oaae they measured the veiiJ<al 
dedaotlOB of the arch earh tlina after the load was 
norad or IncreaatA ^coaricably Talttglde resniu^ 
were obtatoad from this raae a rc h work to the nltl 
mate toytrorement of arch eonatmetion 
lataatigatioti now to ppogr caa at the engineering 
coilega of the Unlreralty of lUlnoto under the direct 
aopmlaioa of Profaaaor 0 A BUis ia the first at 
tempt of any American inatitntlon or engineering so 
dety to fhrm mm light on the Intiicades and con 
(ff arch conatnwtion and dealgn These teats 
are more oonprebittaiTO ttuui tboae attempted by the 
AaatrUuiia. and are to N oontlntted orer aereral yeara 
until an poaafide facto, figorea and technical infonna 
tloa regaidtog ardies are obtained At this writing 
the firat exper i mental ardi at the middle metem tinl 
Terall^ la batog teated It hag been bnllt on the 
campna near the engtneertog bnlldtoga It Is a 80 foot 
span arch with a 6-foot rlae and la 8 feet thick It 
la of retoforced concrete eonatmctlon bring 6 tnchea 
thick at the cr o wn and 15 tochto thick at the abut 
mento It baa been reenforced with ten halflnofa 
Nqnare rode—^five on the top and five at tbe bottom 
In teatlag ont tbe atrength senrlce and dnrabllltv 
of thta arch, tbe engineering exper ts make technical 
computatlooa and ascertain tbe toemdcal stresses 
and atratos which tbe arch abonld anatalo Then they 
make practical application of tbeae theoretical facts 
*nieT are endeavoring to eatabllA definitely the truth 
or fallacy of the three theoretical aomnnptions which 
long bava been accep te d as fundameutals by tbe engl 
tratemltr—that in the case of an arch under 
load (1) There ooenra no 
chai^ to tbe leng^ of tbe 
apan« (8) no ehaage oMatot 
to the etevatM ef one anp- 
pert with ratorsnes to an 
other, and (8) no rotary mo 
ttch of alther abntaaent 
ever readlta If tbe prac 
tleal raadlta riww definite 
dertathma from theaa baalc 
of arch con atr oc 
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A Mfidiliifi That CteaiB 
Away Land 
By WWtom Melas 


SsperiaMntal aith and teat walgfata at Urn Unlvemty af mtoato now being 

aboet ardi design and eonstmctioa 

tnm the loads are fdaced at various posltbms on the 
arch and In each case additional readings arc niatU 
with tbe strain gages in order to check and estimate 
accnrataly any change in tbe length of these boles 
that may reunlt from tbe deflection—If any cNcar»--of 
tbe arch BlectrUal the rtno couples are used to awer 
tain and record any rise of tempersture which dcvol 
ops In tbe arch One to Un strain which It expeileiuch 
under load Amagenunts have lieen made si» that 
temperatnie readings can be taken almultaneouslT at 
4S different points in the arch In rase extrvnu rises 
of temperature an engendered by the introdiicthn of 
excosalve loads tbe arch will hump up and buckle at 
tbe renter and pirhaiis totallv ctllapae 
The tovestlgatlmial arch la also uiiU< r U at fc r spread 
Ing and weakening of tto aliutments when Uie loads 
are Increased and applied at different points Delicate 
meamirenienta are pro\lded for hv means of a gradu 
ated horisontal rod emasetl in metal piping and sit 
between the banes of the two ahntments Ibire aie 
five points on the arch whe re vertical deflectl in mi as 
nremeuts are taken As is shown clearly in the ac 
company Ing photograph the loads consisting of large 
slabs of concnvte of standardlaeil weight are supported 
cm tables at both ends of an IHImh steel I beam 
Iwo Jacks an used tt raise the lieani and Its hut 
dens so that the weight of the concrete slalm Is trans 
ferred to the arch 

The teats will ho ccintinned until the arch collspses 
Then a new one will te couatructed on the lasis cf 
the results obtained from the pioneer tests lhe work 
will bo repeated until the englucHring auihcrltles at 
tbe llUuuls institution on. satisfied that tbe^ ba\i. 
solved accurately and i nclusIveU all tin. practical 
problenu pertaining to an h c ouAtruc tlcm and staudardl 
ration In pwrticular It Is olvl lus enough tlmt if the 
work la carried to a logical conclusion it will lead t 
the definition of tbe optimum shape and style of con 
stractloa for ardmo^ and tbmugfa this to material In 
crease to economy and efficiency 


to leam tha truth 




T HB increased 

fur mure land to be put 
In food crops neoeaBltotag 
the CHmveratcm of brush or 
woodland Into agricultural 
fields Tbe process of ro- 
c lalming land took our ton* 
fathers veara to sccompitsb 
and the progress made to 
i leering additional area baa 
hardly ket>t pace with the 
growing pcipolatlon and de 
mands for more food inrod 

UCTtS 

In recent years tbe ques* 
tlcm of reclaiming land has 
received the tbnugbt and 
emergy of men In all parts 
of the country One of tbe 
most striking lllustrstlune 
cf the advanced methods of 
doing this work Is shown below In tbe view of a new 
machine which li doeddodh out of tbe ordlnan 
like most mcHhm agricultural maebimry this mn 
chine Is pn>pellt>d hv caterplUar treads amooth enough 
to prevemt Injury tc rc ads ^ Alung the front of toe 
mat blue may he seen a number cf bars having te^ 
nit at their lower ends When the rnsrhlne moves 
forward these Iwix nlteniateh enter the ground laeer 
ating tiie roofs and briogfug the m to the surface where 
toe\ are carried clear of the machine bv tbe conveyor 
belt to be seen in the Illustration 
At tbe back of the machine are two chains carry 
Ing sharpened premgs Fhebe puhirise the surface and 
leave the soil ready for planting The ground is 
I roken np to a depth of Ifi iuilies Phe above opera 
tions are all performed at one passage of the machine 
A generator tonuc*ctcd to tbe gasoline motor which 
propels tbe machine fumisbes current for several flood 
lights so that woik may be (anted on at night 
The caterpillar treads are driven seimmteb so that 
the machine may be easih stccMned In recent deipou 
strati slumps as larkc ns k) iuebos in dlsgtftsr 
bav e lieeii exc a\ ated l>eiK ndlng uficm tbe ns tiire if tite 
land HU averagi. of tbiee acres per dav may bff 
cleared with this machine at a saving of CM) per cent 
over the present dav mcthcxlh 

New Varnish That Iiunlatcs 

A NFW varnish p ssesslnj. marked liiMilutIng pnper 
tics bOH been n intly ilaced cn the market Ac 
cording to tevts mndo the varnish after luiktng poa 
■esses a high dielectric strength and electrical realat 
nnce excellent hliidUig and cementing qualities and la 
I ractleally moisture add and alkaline pro* f lhe var* 
niHh in net appreciably attacked by sulfuric arid 
nitric add hydrochloric acid caustic potash ammonia 
chlorine gas or Iodine (ho average of all somplsa 
teated fdiowed that after honra Immersion in water 
at a temperature of 80 degrees Fahr the weight of 
the yamlsb film hsd imnnsed by onh 0-1 per cent 

_ rhe 72 hour Immeraloa 

showed no tendency to 
soften the varnish Him 
J. he tests mude eovered 
the bending of Aims over a 
cylinder % Inch In diameter, 
and Inveatigation of its pen 
etrating powc r and the 
stiffening point and toe 
dost free point In baking 
and drying experimenta and 
the well dry and tha 
hard-dry pointo to amttor 
of tlma 

Aa an air drying Turaflab, 
the report enom era toa uses 
to wbirik It la suitolda, aorii 
us a prcTrative of eono- 
slon and electrolyBls of Iron 
and Steel and aa a general 
ftnlkb on amtal anrfacee and 
a waterproofing material on 
wood brick and c on crete 
sortocea Aa a matter of 
fact no aiMh eatalogne aa 
this Mhould be Decenary to 
make It plain that a varaiiu 
scoring a gemd ahowlng to 
all toe respects mentioned 
above will hi; of material 
c o m me rc i al appileahlllty 


el toad pet day ut a 
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What Inventors Are Doing by Way of Giving the Home Builder More House for l«n Money 

By M. A. Henry 


A NHW YOUK efttBtc opi»rntor wn« 

by th<* a« (he proimjcanila for froni tho hoiiB* 
tug Mhirriagp t<i nttiwpt, not ho long ago to help Iti litn 
mnall wa 3 to ]»roTl<lt* ntHHltnl homon. He MH^iired h 
tract of land deHlralilT Irndteil and erei*tpcl im It n 
gmnp of hIx room hnnMCfl The boniiOH wore of auh 
atnntUl oonMtnn U<m—not clalMimto, tnit with pleaHltiK 
detail—find wore ttaortinghl} miHlorii, In Mliort thcv 
were Jnat the aort of himaea that the average Ainerkiin 
family longs for 

la due time they vere flnishoil awl advertliHHl Many 
came to nee tlioni lint few lioiiRht The operator was 
entirely ut a loss t<i know the n^awm The lioiiNes 
Hold for lift IKK) ui(h at onl> n fair profit over their 
coat, they were Ideally snlUsl to the avtrage ne«l, 
the iieople uho tniiie to see th<jn api>enre<1 to ho the 
latrt of poopU he t x|pt^ted to find as euHt<irac.rK« The 
ojiemtor agreed to iurry a gootl (Mirtlon of thn cost on 
mortgage \Vluit cvntld Ih* the tmiihle? He aake<l one 
of hli proRiM*ctlve euHlonierH who hod Jnst diildinl 
*not to hu> at ilils time, uhy tite pros|>e(*tIve cus 
tomer had rwndnNl that dedsUyn 
The man l<M»k from his [lorkit an i nvolope on the 
bai'k of wtileh he had Hcrntthtnl wmie figorea 

"'Phert^H the reiiNon yon dint moII wwr 1umim«»h he 
Mild lict nn (xploln In the first place, whetlier I 
liay rash or imrt (ash, tin re Is iliiirgf*ahle ugalnnt nn 
Investment at least hIx i>or cent Intenst on Ilft.OOfi 
That la WKKl n yiar 'I ben there art* taxes, whleh at 
|2^l INT lino on A \nli)ntton of |i:!0i)0 Is |SS72fi 
There Is 12ft Insiirutieo a jfar, $150 for tool, IJIKI for 
reiMilrs, iind figuring the life of the Iiouho at 20 year*— 
It would Is* ont of-ilnte and worth little then evim If 
In gfNNi (Mimlltloii—the nmortlxatloii ihnrgo each year 


A form of wall conatnictloii wUch ia rocommendod 
by the Bureau of SCandarda 

la ITftO Add it np Thata a yearly coat to me of 
|2,fi02ui0—nearly $200 a mouth 'rent* or almut $33 a 
room! I cant afford to pay |2<K) a month rent ami 
I c*an t nlford to buy that houae •* 

And there H the whole *bottalug problem" In a niit 



Section of a porona cement slab that ia wed in 
much the aame manner as wood 
for ontidde facings 


shell, ao far as the Individual ia coneenmd. The Ameri¬ 
can family of which the prospettive customer was the 
siNikcaman six years ago would hare thought they 
rniulml a nix mom house for comfortable exlatenca. 
Xow they live in "three rooms and bath," and like it! 
'i bey have a feeling tbi 7 ought to lie poying for tbelr 
own home instead of "ctirUblng* a landlord like the 
rest of the sixty per cent of onr populatioi], and they 
are not finite wenne«l away fn>m the good oAd days oC 
low building costs. 

Hut as a matter of fact, living conditions hsve un- 
dergonc a re\olntlou In the iMst few years. To be 
sure there are feuer honacs tier unit of popnlatlon 
than there nsed to be, and the result la that In many 
casos two or three faraillea aro lixing where one llvod 
before But the author doubts If we are any leaa ewn- 
fortable wo are simply learning to use onr home 
siMK^e more economUally 

lliat state of affnlrs baa led to a real cballengo to 
Inventhe genius to prislucc devices nliUh would utlllie 
still more efficiently the space lu u sniull iKiiiie, Just as 
nn> clutlUmge to ingenuity I'nlla forth much wnated ef¬ 
fort, so wc buve been deluged of lute with countless 
Imnsing srheines timl devices. A few hnvo stfssl tlie 
test It l8 tlie purpose here to sluiw how tlieae are 
aeiuully changing our fonner plan of daily exiatenee 

Take the case of the nuin who could mH afford a 
six niom home He Urea In a three room apartment 
at Just half the cost to him of owning bis own home 
\nd those three rtNUUs do the duty of atx, bocauife no 
iHirt of the home Is alloa'od to be Idle Tliere la a com¬ 
fortable living room with a flreplace, with no bint 
throughout the day that the two doors at one side 
coniH*al twin lieds These beds—full alsed, substantial 
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•ad oom<offtfd}le; told Into 
•a upfll^ ptHAt^ with ttMi 
tod dDtbM hi pUott, and 
awtoc cm phrotv Into doneta 
behind fitodoor«» Ttor are 
Mnmg dot Bgnln and low 
etodi ready for nee^ in a few 
atoondiL , 

In Qm atnlnc room an¬ 
other larger bed le oeacealed 
In andtbee doeet Tbe 
Idtcban U anmUer than onr 
notbm were aocmetomed tn, 
tot la iBiieh mm conven 
lently arranfed and the 
himaewlfe^a work jie ccmatd- 
etabty eaalar There la no 
need fior a aerrent At one 
<«d of the ktfepben la a 
baaMa ‘^PnUman** toeato 

ftM cor^ wbeK txMkM A form of comtnKtloo 
and lYHKih art aeread at a 
icreat aavbif la labor 

Fttber» OMiCber and the children are jnat ae comforta 
hie aa ever they were In a atx-room hooae. and the 
hotiaewoife la leaaetted by one-balf 

The kitchen arranaemeat deeervea apodal attention 
The funrdnimnr aas atove with Ita oven, the aiuk, ice 
cheat, ^pboarda and drawers are all built of ateel into 
*oiie cenupaet unit Mother 
doeon't have to take a doaen 
atepa to prepare a whole 
meat She dnmpa the aar- 
liact Into a dinte that car- 
rlea It ontatde the IralkUna 

And remember, thin Ik not 
an taolated Instance Thoa- 
aanda of famllleN in oar 
larae dtlofl are Uvlua In 
'Toldlng*' bomea beeanae the 
aame ecoaomle eondltlona 
which force Indlvldnal famt 
Ilea into amaller qnnrtera, 
force ownera to provide thla 
Hurt of dwelllnf. If a man 
cannot rent an elattt-rocmi 
apartment or hotiae at n 
profit, be evta It Into two 
four room apartmenta and 
adda the equivalent of two 
roowB to each by the Inatal- 
latlon of dever bollt-ln 
devlcpi. 

Many nnlqon iqwee-Havlng 
ileTleoH are now being uaed 
muveMfnIly One would 

think, Mijr, that It mmW Fabricated atael bra, 

1 « ImiHwslble to reduce the 



the une of the children 
P\co the lowly but ewien 
tlnl Inmlng Ifoard la built 
into the wall A IqU niir 
row floor I'oncettla a ahal 
low olcovo In which two 
Innilng t>onrtlM, n large and 
a KDiiill one Htand upright 
The board" nre rea<ly for 
UHT Hlniply bv pnlllng them 
cluwu Into n bnrlsontnl ixiul- 
ttuu 

One maker of a famona 
ruody-cut hniino baa Juat 
pluceil nn the mnrkei a 
Kuiull dwellliiK whUh eioboil 
leH tlioae foatureH and 
othera Fully half of the 
furniture Is * built In *' iu- 
flufltiiK a breakfast comer, 

rl«K conatnictwn and Icebox. 

window seats, folding 
beds, etc 

**\>hat we are coming to Kiild WliUnm L. Mun»hy, 
peihaiM the uiohI Min^eeRMfu] liirimtur of simce-savliig 
devices, and bead of a uatlouwlde organlaatioo, **la 

actua]l> a rtvolutbni of onr Ideas of what a home 


fV |i ’ 

1 ^ 'tt 1 


Fabricated steel house 


I that to steadily gaining favort parouk cement slabs during construction and atove. icebox, cupliMrdh 
as dnished window seats, folding 

beds, etc 

floor urea (M'tupled by a ‘nianslaetr bath tub Rut “What we are coming to said WliUnm L. Mundiy, 
It haH lieen done by making a deep well in fme cud of peihaiM the mosf MUceeRMfu] liirimtur of siiace-savliig 

the tub, which is sank Iteneath the Ibsir The bather devices, and head of a uatlouwlde organlaatioo, **la 

then sits In an upright iMmttlon, with the water around actua]l> a rtvolutbni of onr Ideas of what a home 

bis ahuulders, If be so desires. The deep basin is also sliould be And It has taken a mighty upheaval to 

UMC-ful for a foot bath or a Hinall tub for bring this about I'efqdo are not easily turuod away 

fnan the modeM of Uvlng 
t J| w Ith whkb they have 


w 1 th whkb they have 
grown up 

*1^10 idea of the small 
bonw* tn which every lucJi 
of space Is ust*fid, orlgl- 
iiRtMt, or at least first 
gained prominence In Call 
fomla w here the b<»ualiig 
problem Is least aimte nota 
hly In f.os Angeled and later 
Han Francisco The Idea 
has mo\iHl eastward Kteadlty 
mifll It is Just gripidng tba 
great ceuti rs of isqiulatlon 
lu the b.HSt W hy this 
should have been I cannot 
explain It simply bap- 
lieiiHl that the jieoide of the 
Wist Win more receptive to 
iu>w blinding Idona Stucco, 
for iiistaiiiH' is just gaining 
promiiu iKv ns a building 
material In tlie Kant, while 
In mstlniiH of CHllfomia 
fulU iilni*ty per cent of the 
buildings are of stucco 
‘ IliU will ifeojde return 
(CoMtlHHcd on paifc itl) 



made up of standardised panels, which aeila at a low cost and can be added 
to at any time 
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Tomorrow’s Airships 

A Snryey of What Has Been Done in Coanmerdal ATiadon end Its Bearinipoo tiie Itettve 

Bj Major George Whale, Late BJLF. 


T HB pTMent axe U one of liUMtIe In tlw endeavor to 
reconstruct nnmiieritjr ufter the deYimtHttnK effects 


X reconstruct tinmiieritjr ufter the devuMtMttnK effects 
of w)uit hus Iweu pructicully u World Wur To tlie man 
of buslUHHu, the huvIhk of time meuna IncneuHed pruAtSf 
and since ntust of smli man spend a considerable por^ 
tkm of ttaotr worktiiK days In traveltng* any means of 
reduHng tlie himrs iKHiipled by tlieir jonrnejs, Htbar 
over luntl or uinies tlie oceans, wlU be undoubtedly 
wcloome. 

It would appear that wa have reached by now almost 
the tnaxlnmin sliced which cun be arcompllHlied over 
land by the express train, and across tlie sea by ataam 
alilp There Is left only one other means of transport, 
nnd that Js via nlr The two forms of aircraft, the 
almhtp and the heavier than air machine, rocelved an 
enormoua impetus from the recoffultion of their value 
fur war punNwes, and reuohed a state of developtn«it 
In Avs years which would not have been at*hlevsd in 
twenty In times of peace Undoubtedly a future exists 
for both tyiies of aircraft in the ntalnui of contmerce, 
and It Is anticipated that the time will come when 
the airship will usurp the funetlons of the fast-folna 
ocean steamers, while the airplane will take over the 
traffic now borne by express trains snd fast cross^ 
(hunnel boats. It wUl bo seen, thetefurc, that the uses 
of tbe two types should not cnnftlf t, Imt that osi b will 
act us the complement of tlm other 

Until sume entirely new deulim of iiln*lane has been 
discovered, It seems fair to nssuine that lui heavier 
than sir machine is capable 
of nnilertaklnx non-stop i;— 
dtiihts over a illstance ex ~ 
oeedlnff 2000 miles, carr>iiu crwMV nvDvr 

any cominon'tnl load On tlie DUniJ!< 

otlier band, iis will be shown- 

later, the airship exists to- Perj 

day wUlob can l»e tranw Gross lift 

formed lnt<» a |>a)inx com Ulaposohle lift 

merelal pnMNwltluu, and lii Allowance for crev 

addition the trniiKiitlantto Available lift for I 

tHitht of the HrltlHli alndilp - 

“llM” has provtMl that smh Full speed (10<"/t h 

fltxbia will pnwnt no dlffi 

culty to nil Improved moilel Petrol conmimptloi 

of an nirslilp of this ty|ie Gil cuusumptlon/li 

By annilnx on thew lines,- 

we may assnini that for Cmlslng speed (fa 

long fllstanei' flights over 

tbe ooeaiis or vast tracts of Petrol emiNiiiuptlon 

liroken and nnpopitlattsi Gil coiiHiimpthHi/h 

csiuntry. the airship will be - 

found to 1 m tbe more rritlsliig sjie«l (mJ 

suitable 

Up to tbe prwnt time, al (’•‘tw* |•<»uwlmptlo 1 

thouffb oeHrlj' three yenr. I’onwiroptlon/b 

have eUpMsl mUiiv tbe -x- 

signing of tbe armistice, U Is 
disappointing to rt*ad that 
very little progress has been 

made In hlngland a commercial airship comiuiny 

■eems to be regsnied us a new and highly hasardoiiH 
uodertaklhg tnrlous protswalH have beirn made by 
a combine of the severiU Amui which bnllt rigid air 
Hhipa to the nnlers of the Oovemment to certain steam 
ship companies to exitloU tbe airship The Air Min¬ 
istry has been approached and is understood to be 
willing to lease certain of the service almhlpu for a 
series of experlmimtal passenger Algbts 

Tfae Germans, thanks to the genius of tbe late Count 
Zeppelin, have betm from the banning the pioneers as 
far as the rigid airship is concerned In the year 1910 
a ivmiiHiny st> led the Deotsi he Luftfalirt Action GeaeH- 
achaft was hirmed to run a ootamerdal Zeppeltnjwrvlce 
and proved slngulariy succeusfuL Four veooels 
Mere utilised, immely, *‘8«*hwabeti," “Victoria liaise,” 
“Hanna" and ‘SiKliseD" nuiing the period 1910 to 
m4 over 17,000 tuissengers wore carried a total dis¬ 
tance of over lOCMIOO miles without loeurrlog a (Angle 
faial aeiHdent 

At tbe (vmolnHlon of the var a small airship caned 
tbe “Bodensee * was designed and built with unltg re¬ 
markable rapidity and not so very long ago g 
service was tnatnenrated between the Hwias fronttar and 
Berlin. This ilnaitp, in eompartson with the wdf^nia 
SfirpptflMa,. tatJgmieti smaller, being only some 
euMc feet ataivst the 2 mllUon cnble fbet eapddty iff 
tbe latter Tn dsalgn, too, she differs quite considerably, 
lietng mneb grenter In diameter ns compared with her 


length, while all outside sorfaces mil as Am,, cars, stc^ 
ore more truly stresmllned then iivas the prsctlee In 
esrtler ships. 

Twenty-Ave passengers can be acoommodaUd In tbe 
car snd tb« Journey U sccompUshed In oomfbrt, hot 
meals belns served «o nmtsb The acliedsled Gme from 
FrlederldisbafSn to Berlin wsa Axed urtglasny st seven 
boura, but the Jonmey in favorable weather has been 
accomplished In half that tima This service was msln- 
talnsd thronghont the sutumn months when the slnblp 
returned to tbe constructionsl suHon in order that on 
extra section of bull might be added to Increase her 
espedty It was Intended that the “Bodsnsee^ and a 
sister ship of similar deatgo cany out a service during 
the summer by means of which Ktockholm wcnild be 
brought within much easier ac(^ of tbe Oerman 
capital 

It seems reascmablo to assume that If such success 
has attended an airship of small proportions, then InA- 
nitely groator results will secrue by building an sir 
ship of slxe In tbe case of tbe BriUsh rigid airship 
“11^” when suffleieDt petrol has been taken to render 
the trsfiMHllantlc Alght a safSs nudertaklng, the marglD 
of disposable lift available for passengers or merchan¬ 
dise Is not enough to make sneh a trip a comrnerdul 
prnposlGon 

Fortunately fbr tbe airship, In contradiction to the 
airplane, tlie iieroentage of dliqxMalile lift Increases with 
the sloe of the ship and the wefgitf to power ratio d«- 


SOME DIRIGIBLE FIGURES OF THE PRESENT AND THE FUTURE 


Gross lift a 

Ulsposahlc lift 

AHowauvo for crew, wati r ballast etc 
Avsllablc lift for fuel and freight 

$/)0O,000Cu Ft Ship 

060 UiUH 

88.8 tons 

11 tons 

278 tons 

iO,at»,OOlO Cu Ft Shtp 
808.6 tons 
iOO tuns (tpiirox) 

80 tms 

170 tons 

Full Mpecd ICMH than full iMiweri 

iUJA kts (74 mph) 

T5 kts (86,3 mpb) 


1 mi n p 

6,(gX) H P 

Petrol conmimptlon/hr 

972 Iho (1% galla) 

1240 ll« (400 galla) 

Gil cuusumptlon/lir 

97 11m (11 galls) 

.124 llw (.10 gall,) 

Crnlslng speed (fast) #, | 

48 ktH (51 N mph) 

60 kts (09 mpb) 


7W) HP 

8700 HP 

Petnil ct»nNiiniptltin/hr 

427 Um (50 galls) 

2,000 ll« (278 goUs) 

on coiiHiim|itUHi/br 

43 11m (5 gulls) 

200 lbs (22 galls) 

rritlsliig iqMMvJ (mJow) 

40 htH (46 mph) 

45 kts (518 midi) 


010 HPCIF. 

LfiOO HP 

Petrol iv)usumption/hr 

827 llM (45 galls) 

927 lbs (ISA galls) 

Gil l•onf^lroprlnn/br 

_X.. 

AS llm (4 galls) 

97 nw (11 gnlls) 


creases In tlie airship the cnpaclt}, and therefore tin 
gross lift, Increases Os the cot»e of the dltnensfons, so 
that a comparatively smalt iniTeose In slae Is accom- 
punleil by an enormous gain In lift, while tbe resulting 
Increase In tlie welglit of the structure Is nothlog like 
propoctloiia] 

To give an example, tbe airship of 10,900,01)0 cubic 
fret capacity has Ave times the lift of tbe present 
2.000,000 cubic feet capacity airship, but the length of 
the former Is only 1 7 times greater and therefore the 
weight of the structure only a\-e times greater (17)* 
Atorvover tbe proportion Of useful lift, that Is, lift 
available lOr fuel, crsir» passengers and mer ch an di se, 
la weU over AO per cent when curopared with gro« lift 

Bcnrlna th«e facU In mlpd the followliig tolde hhows 
the gain In lift and alii^ Increase In length fhr air> 
Hhltsi ranging between 2^00,000 and KMmAOO cable 


the gain In lift and alii^ increase in J 
Hhlfsi ranging between gy900,000 and 
fe« 

c^ifwciiyla Oronstilft Length 


Dtameter 


fubit feet 

inipw 

Infset 

Utot 

2,000,000 
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A lerieg of ownpaidaiina hays tnw 
the nerfoAnonoea edt ah ilxattp oif SANmoA aMS iMg 
anl thoaa asttumted ^ n TnNNi Of 
mid are p rss ent sd tn the cantor paaat » - ^ 
rrott thaaa Aguvea tt wiu ha mA thM ^Wanna 
and wolaM-carrylaa no pa rt y gf M 

las^ a QtMMittoa of ffiaa. For 
airship of the future the range to to alptoit an Jatenhi 
and purpoani vnltinfted and tbfi woltf^fOinQdng ffiF 
pocUy Urge, tarn 900 toim lift gvgilaM^ 

fuel p ssii narri and freight and the^ tndnrgnct al 
cruising owed of 45 in.p.h. woi^ oot tp agliiWHitpialgty 
three wedm and the ronga to sMan ffiMWO mUee er 
nearly once roond Che world. 

For the present, howmr^ an aUaM^ of this alaa ^ 
isu («iy tn the imaginatloo and It witt ha Of pmtm 
Interest to constdor the QmiiBercial ptmawdlsocl^ air* 
sMp already building. Air Oocmaodore & H Maltlarth 
OMO., DSO., Rxr., the head Of the Brttt* AMU|I 
Service^ gave certain facts and Agame tn a laetara be¬ 
fore the Koyal Society of Arts In lamdon a few noMtid 
ago. These are partlcnlarly taiuohla as Mag the Arak 
which ceo be regarded In any way as odtelal. The type 
of airship chosen for tbe ooeaalcitt was **8^88" (near 
known as “ZB-ST), which has bami pondiaaed hr the 
American (Jovemment and is nearing conipiatloii at bar 
oonstmctlonal station. Air Ooc u nodora Mgttland dwsa 
an airship of this capacity slnoa nobody oonKl deny the 
possibility of building one of tMs shm. olthoagh ha-lmd 
woffced Aguroa for a 4WV- 
000 cnMc foot Mklp Whlcb 
I gave atUl better leaffita. 

IE FUTURE JS!L *!!% iSLl 

- fOet She could cOrcy 18 

W Cu Ft Ship tons for no hoora at a eew- 

Mi 8 .e tims tlnnone air mieedof SOaidLh. 

inns (spiffox) Urn amumpAton was mods 

SO hms that she would Ay about 

170 tons SAOD hours In tbe year at an 

- average ground ipead of 4A 

LH (808 mpb) nip.b, although eoalldMice 

MKX) HP was felt that the MiM 

tl« (450 galls) speed could be molntalnad. 

Iw (50 gslli) This would yield a yearty 

. . - ” ■ ■ ground mileage of 113;008 

ts (09 mpbl miles and allowed the idr- 

) TOO H I* ship to be laid up for threO 

n« (278 galls) months each year 

lbs (22 galls) The cost of aurii a ship on 

——- 7 -- war Agorse U £400p00 

"**'**>*> (aboat Imt it to 

" agreed that with standard!* 

m (w ftlto) ^ ^ pH«a XlSn* 

M (11 imito) MdoMd to j»MMIOO (atomt 

- tTAMWO) 

I The eoat a bwa atetto* 

. . eoMtotlng of fas 

plaat, wotkabepa and totol- 
IBK righto orar aarMaadlag gramd to I0WMIW (aboBt 
glMO^OOO) w «ltt abed to boaaa oaa ahip, 

(aboat IlittiMWO) A moorliig baat, egoMaA irith 
aeoriag auMt, gaa plant and agaU atocaa, ate« mapM 
coat <40,000 (aboat SOMOO) Flea booMi wm Stov 
Noratoaa to fca ■ a int ai a o d b itarato all pagto «( Mba 
BrItUb Bibpifa 

Tba foato pcapoaed tor warklag o«t tha adat par iw 
ailto to Kagtoad to ladto 'rlA Oalm. If BgitgnO gad 
Oatoa AoaMa abada amdir w aractod aad la Mia a 
■ootlag atattoto Itoar ainUpt araaM ba aOiililg '«a 
tbto Mata, aaah dptog 0000 boatt, aad «ttA tola uraNto 
maatt waaKlp amtea aato wap woas t* pdii^ . 

■ato alrtoip arMIdaamjr 10 toaatoad Cara Jagdato 
oftoMofB. *»todyingttmaftowIfttoiaail UtOm oat 

affiry?. ?awii5»**-r‘ !r 

▼•toaadgdtaa |»aa Mb Sagf for tog Mdfddftar 
nito M ad Idtotoag airi4<A m t|^ gtowWiM^ 
nab top togt tta todtolp todMeaWabjpMrto 
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Synthetic Agriculture 

'* KlMWficdgft And ContidAnlioii of Every Factor Can Increase the Farmer's Retam 


jMSs istsm tbst tm u 
u lau^ oNsM tn asrkmltiir*. 
l(liMii»«ibnsaiM bt torbjftb^ tuy- 

^ *“Hei «r tftwS. ia«T ttUAit Mtn natnnl. bat 
04 Ittod tmOWtc AnfUr condlttana. 
tlur'totsniStHfeiat oMMai rcTMl that 
AttllW riu n yiiM hi lev oil ovor the world. bwddeo o 
ftfw SOOA rl«ld% ^ for tbt omtrr nnai 


tkmH iMb m moft olAntanont, ond o» oil who ore 
SdOMHtMal irttk pnetlcol fomtas very w^ inm 

aisrlM t 0 t&o tiAlpiHraprtoted ooodltluiui of 
swwa rthst Aiv mttoroC a^ ofricQltQRr whtcb l« 
0 TOT 41 fMt idibwtlT. iVlhliliMF Aw Ito propor work- 
lae a IriSif wHaiWe ksowMso ttum ony other, !• too 
ofilft SMM os fat thw aoot IndtaoMst foohloa. 

ywrti os -Snu rtiS i si o qonM o«t In oU eoantrieo 
lUM prs red Hmk iwoctlcoUar so lotl l« ricHi enough 
to pcodsts norlsmin crops, and toHoos means of in 
ofo os lna brodsctios hoTs been ptrtnted to Hence more 
tetsnohro ogrknltnre with Ugfew yldds, but yet here 
srisnd fhcton thot Infloence the crape wero either not 
tohen Into sooosst or wete not glvoi ottentloa which 
tlMiy dsssrre, so that flnsny qrnthetlc crop prodocthm 
was svohod whicli brings the powdblUty of the soil to 
Us fscy Undt 

ir wytsSBts the most sdtsnoed stoge of crop pro- 
dseUcsS and Is sfter sU, the only sound one. It is 
hsssd SS: nts knowledge of the rsrloos factors which 
IttSsSBes the- crops. It hss the sdvsntsge of being 
apphesMe tai sU ooontrles, wbsterer the tweTslUng con 
dlUoiii^ beesose It takns them into scoonnt They sre 
tbs ssms ty ery w bsr e sltbongh tMr rslne Tarles pnMr 
thmUy with every csee, eo tbst no easy general role 
coh bs sppHsd, bat a prevlooi investigation becomes 
neeeaaary This Inveotigatlon bears not only on the 
4M>^ bat also on the climate, local conditions, and the 
pooillrfe Improveiiients. To this Improveil sttnatlon 
tbs aM«t saitaMs crops are sdaptcd, the soil bdng 


By Henij Vendriimim, Agrioultnnl En g.««i«> 

worked by the moot sottable machinery and Imptoments 
This means a pfocess of selection fnnn banning to 
»d, whldi by Its cnmulstlve Influence not only allows 
Increased yields on good land, but also tends toward 
bringing the capacity of poor soU doss to that of good 
soil and brings practically all waste lami within the 
scope of reclamation Aithongfa fhU r«>8ultH could 
hardly be expected from the flrst. they nre very marked 
already and go on Improving for perhaps three years 
untU the limit of the possibility Is resebed The 
sncoenslve Improvement h may lead to new posslMlUlea 
In the shape of more valuable cn»ps which become 
adaptable to the site When this Is uceompllshod, ro 
taUons as they now exist benime obsolete and are alHui 
doned lu favor of snefa system of cropping that yields 
the highest return (hie of thp consequcncos is that 
wheat which has been held to be the staple crop is no 
longer necessarily considered such and very often will 
moke room for better paying propositions 

In tbs following survey of the pntcewi which cannot 
possibly cover the whole matter, serenil interesting 
points are recorded 

Syntbetlc ofrienltQre not only InvesUgntes Into the 
composition of the soil, but also Into its geological 
origin, which is often more important os giving infor 
matlon about the asstmiiubiUty of the components Imt 
whatever the composition bo It is practically nevcT 
considered rich enoogb In available fe^ng dements Ut 
supply the fond for abundant crops, so munetlmes tlic 
duautltles of manures and chemicals supplemcuted an 
extraordinarily high in comparison with what hihsI Ut 
be coBsIdered a lilieral dressing. 

For Instance, on good land p<»tatoes ma> ret'olve 
sometimes, in addition to 8 to 10 ttmH of farm manure, 
as much as 10 to 12 mt of snperphosphsteM fnim 7 
to 9 ewt <»f potash salts, 6 to 7 ewt of ultrati of mnIs 
and so on Pastures 10 twt of imslc slag 4 to tl iwi 
of kainlt, and 2 or cwt of nitrate to the am* 
every >e«jr, according to the quantity of rro|>s taken 


Also more attention ts directed toward lime or 
chalk. In many a soil It gives exceptional resnlto. 
thanks os much to Its floccutating property, and the 
creation of an appropriate medium for favorable bac¬ 
teria, as to the supplying of wanted food The physical 
<K>udltl4ms of the soil and the aubsoil are of fur more 
consequence than thej used to be oonolderod. The 
coarscnc*sa or fineness of the particles affect to a 
great extent the avallahlUty of their contents, tbs 
power of retaining i hemlcala, water and fertUlalng so¬ 
lutions, the development of roots, the aeration of the 
Mill, Its permeability, etc , the proportion and quality 
of the humns. Humus Is greatly responsible fer the 
capsitty of the soil for ruiaining moisture probably as 
many crops arc pn<vonUHl from reaching full devetop- 
ineut from sheutHge of needful moisture as from a laik 
c»f fcxal 

A good supply of humus yields a more favorable me¬ 
dium for ai*ro(>lr bai tcrlal life Kxecas of humus keopa 
the soil unduly wot, cold and acid, and may be omc 
nicrted by aiqdyJng lime and aerating the eoll, Proe- 
tlcally 00 por c-oiit of arshle land Is InHutBriently pro¬ 
vided with humns 8hortage of humus can be cor¬ 
rected by organic manures gn^n or otherwise. Bomo- 
tlmes no farm maiuirt Is pr^nc<?d, hut oven where It 
exists the quantity is t|ulte unequal to the require¬ 
ments of the laud Therefore recourse must be bad to 
green miiiiureN as a rule legiunlmwae are used They 
are only oxeeptlunally grown oh main crops but are 
constantly used ns tnuh crops, either on the Inter¬ 
cropping or the afb'rcrotqdng principle In Hyntbetle 
agriculture they c^auncq be dls]ieuscd ^th altogether 

They not only act cm the lines lndlc*utcd alaivc but 
also enrich the soil in uilrogeu, act favorably on the 
Imcrteria of nilrillcatioii, bring a gtsMl deal of water into 
tbe Mull and darken Its ciiolor This latter polut, aP 
tbougb epUte important, seems cmly to be iippnHdated 
b> horticulturists 

(( OH pciyr 


V Correspondence 

la iha cocirapuodoQca oo h u n o, Anosymous comnu- 
M ca tioui o a nnot ba coo m dai ud, bur iha naows of oor- 
rNpondaats wItt be wkhhold whoo so domod. 


jKfaa and a Bic Navy 

To tin Bditor (tf tb« acmiiTiinr Ammbcaw 
I n tlw oditorlal ootninii of 7 onr ao i a iliw of May 28, 
19U, yov take vp tbo qooatlaii of naTal f l aa no amont 
aad vt|o that the United Btatec econoinlae beeauie 
Knilaad hae aerapped a large part ut her oaTy It le 
axieed that diaaraMBMot woedd be a food thlac and 
we all hops that tbe day la not tar dlatant when all 
fonaa of ailUtaiT aqalpaoNit wtU be aa tar oat of date 
aa boo0**klrta, bat there are a tew Important tact* 
that wa moat oot swatlook btfon baattag oar eworda 
Into pnmtef boolm. 

Vor titalahw^ tbo oaval approprlaUoa tt oar llttla 
Biiatbae aetoaa tba Padfle tbr 1981 la loat about a bolt 
a tdUhm yea, Now a yen la only eqoal to 8fty eanta 
la ObiwlnaB ataoey, bat ceoalderlag tte diAweaea la 
pay e< Capaaeae ahd Aamrlcaa aeaipea aad iMpballd- 
«t«t It aMatt dwot two doBan. That briafi Ibair 
half a MImb yta op to abgat a button dollars afslaat 
oar p r o p taef half a bUUea. Tea have eortw^ stated 
tbK aarat atnmiti is rebitlTe. How tong wOl tt be 
that-wa wiP a ralatlTely atreas navy It we do 
aCt leap aa tba Boaraeb for that 

Sew. Cha BB ia tl gB M Crbat Is JTapaa boUdtac aodt a 
aavrCodl Bhe eanot affoed aaeb an eapeadre pto 
tttaj tpa tU itt aa wach a« we can. Sorely tim tiu 
aeaa-w XtMMuu arb aat pelaf to jaaw «a Oaw, Bar 
taaCkhMMr oalaaiea hsTo no qnartel with Japaa. 
WlttwaBati. lb * taaa^ petweea thma. Thoela 
'aeattoaariMwaittthUbalpaaetothe Jap^ They 
l*diMtoWI«aMttlfcWSattaaKth« nwefore, 
ttWWW Swa they do hot aaoA a imry to daCtud 
• meet CadiayatMaiawatiott sad that 10 
'^tar^hp a war of their «wa. Aad Mr 
liathaU.aA. jMMA lpaaaad 
1 pfte iMyth peCSl attaft Aof 
jWaejdaM dor^ Futte 

hpi^lwat'a^eeiaft ai^ ia wane lhaa 



no navy at alt It only saertflees bra^e men and good 
material A nav} at tiie laittom c»f the arm should never 
have been hullt Therefore, If wc are to have a navy 
at all we must have one that will overwhelm all possl 
ble enemies and do it easily mimt put ecnnouiy 

out of our mind and think only of efflcteucy until that 
day dawns when we will all send our iMvtes to the 
•crap heap 

And the one grand argument for world disarmament 
is to show the world that we are capable of building 
so murii faster and better than they, that they will ooc 
the bopelcoiuiess of trying to compete and decide that 
the beat plowls to agree to nnlvenuil disarmament and 
arbitratiem of all iutcmntlonal disputes Not one man 
in a mlUlon would think of picking u quarrel with 
Jack Dempsey But when Jack gets out of couditiun 
and goes borir to a second rater, they will all be williug 
to take a crock at him 

Disagreeable as these facts are we must recognise 
them and act tcconUngly And tbe only logical thing 
for us to do U to build sucA an overwhelmingly large 
navy that when the world conference tor disarmament 
alts the oflDnidlng nation will not dare to ludd out 
ogalnot tbe rest of the world. If they are on anywhere 
near an equal footing there is a chones to quibble and 
refnoe os she has done before. And what is mart Im¬ 
portant still, If she refuses to see tbe hand writing cm 
tbe wiU and Insists In stsrting a war, we must be on 
thoroughly obto to knock the rays from tbe son of the 
Japanese battle flog that It will never appear cm the 
borisnb again 

I am surprioed, indeed, that sucdi an admirable paper 
at the ScfKNTino AMnicAN should fhU to read tiie 
signs of tbe tliiiea. Instead of heckling tho Henate into 
cutting down the Kavnl approprtoticm la ordor that tbe 
American peopla may have a little mem memsar to qpend 
cm rordSi prise flgta and moving pktnreo, it eboold 
urge the creation of a mighty armada and on oves 
wbrimtog air finui which ore the only pontible means 
of brtagliig about world peace. 

HIstofy b|U'proved tiuit there Is no other eourae 
pcmtible. Tbe sureot way to provoka a quorrhl ia to 
be olnvet os^ipnod os the ether tsUow, or to even let 
the oibsr Mlov Iblak he is os good oe you otsl Na 
popeoB tboni^t he could ccmuuur Ihe world and did. 
anaqgt OottiSBK .tboflcift abs coqld dp tim earns 
thtni and so behtly mordeded that CbtN was no fan 
In ft JApOB bos UTldeDtiy not ieomsd her loam and 
vatu kba boA we must buUd» buUdp MM until eba 


BOOS the hopoliHcsncHs and folly of her ways or else so 
punlMb her tbnt hUc like the kalaor, will nu lunger be 
a monaco U\ tho human ra<‘« 

Am h iM«i«-Uvliig ctttien, a Naval reMorvlKt, a veteran 
uf tbo lato war, a fairly hoav> tax payor and the father 
uf a family abich 1 bopo will 1 m* able to groa up to 
manhcKMl and HonuuihtKMl and end their davs without 
having to face tbe (irlvatUm and honlshlps of another 
war, T have given ilccq) study to the matter and try aa 
1 may, 1 can sec no other auiuilon to tbo world a umot 
impurtaiit question F P Abcukb. 

Wilkes Borre, Pa 

P H—Ppun Mocond thought, I bcdleve yem printed that 
editorial JuNt to start Nouieililng ^nu have Uo ahead 
ami pulillMh the aitswerH if there are not too many c»f 
Ihem 

[// our vorrrftpondrni ia right in hU aatUnaig of 
Jnpanaae polMeM hia point ia u'eU mode We thMc he 
ia wrong —Ewitob.] 

Why It Has Bean So Hot 

To the Kdltor of tbe BciKNTinc Amebic an 
1 enclose a weather prediction and statement of tbe 
cause of the extreme heat of the last few days, from 
tbe pen uf our local weather prophet who furatabee 
forecasts fur one of our dollies. This organ is sup¬ 
posed to he nnder fairly intelllgeiit management but 
evidently prints this yam with complete faith in ita 
authenticity Its author views the solar system from 
the top of the ten story newspaper building (in which 
he operates tbe elevator I, and arrives at the remarka¬ 
ble emduBlona set forth In the printed Item I read 
It with a mixture of Interest and cmasemeut which 
I hope may be shared by yuur readers Here Is what 
be ssya 

**1C Is likely that the whole sedor aystein is passing 
through a acme of bent, os It sometimes does. Such 
heated ocmeo ore created by a nearer approach to 
some stars or sometimes by the combustion of a 
comet There was an instance of the earth passing 
through suih a looe In JSHfl. where tbe disintegration 
of a comet was iMdlered to be the cause ' 
tot us trust that tiie solar system will soon get 
through tbe heated soue that it has enoouatcred in 
space, and perbapa It Is given to hope that It will not 
next tun Into a damp region of the universe that will 
result In exccoslve precipitation t J 8 0 

Battle Greek. 
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TowInR carriAfe of the ex- 
perlmeAtal wodeJ biurin of the 
Novj Departmentp where hoU dc- 
riini ere tested ittght. Model 
of *«NC-4** flying boot in wind 
tiinnoL 



With Model Basin and Wind-Tunnel 

How Our Naval Constructon Check Up Their Designs by Means of Miniature Hulls and Model Airplanes 


O 0TSTt>B of technical and Bhipbnlldlng drcleft there 
i« not much known nf na Interentlng cfftahllsh 
ment in Washington which has cniitiihnted In nn nmoU 
degree to the development of the American Navy during 
the Inst twenty years and to Its micceM In the (ireat 
War It Is kmmn ns the Rxi>erlm(‘ntfll Model Hosln. 
And consists of a targe latN>mtory whore roooarohoa 
ore mode to dotorxnluu, hy making small wood models 
and lowing tliem In a ralnlaturo ocean, the best form 
or obope for the under watur jiart of nil imvnl vtwtelH 
It la possible In this manner to know long before a 
ship Is built just how mnib ptmer must Is* gemTiited 
by the boilers and tbe engines to drhe the slilp at sea 
at Its deslgnctl spenl 

When It Is c<»iislderod that enMi of the great lialtle- 
emtsers, 8!V0 feet In length, now building for the 
American Navy, will requlro 180,dOi) bnrm«iM»wer to 
make a speed of *13 knots or pradtenlly 38 lnn<T mllea 
per hour, and that caih will ciwt when complettnl and 
ready for buttle about gaikOOOoOO (In lnip<irtau(« of 
the work done nt this luUiriilory will l)e latter umler- 
stood When u ship Is said to rwiulro IHIMHIO liorse- 
ptiwer It mctina Unit the atrengUi und force of the inu- 
diinery apfdled through (lie projadlcrH to the wniir Is 
as gmit as If II were drawn Uinmgh the ualer ut 
the top apeeil liy 180,000 horses. If tlie n>slHtanco of 
the ship (.an Im' nsluml h> e\iii one |M*r cent, it ineniiH 
that tite work which would reiiulre IStNI horses lo do, 
cun be saved 

In 1800, when the largo expansion of the Na\> liegan, 
the Nuvy lleiNirtment obtained uuthorlt> from 0>n> 
gross to build llic Mmlel llnsln and to e<iulp It for Its 
IniiMirtHnl work In tlie omstruiUoii of mw hIiIim ]1o- 
fore lluit time and until U was cuiiipleteU and put to 
oficratlon (n lOOO, it was ncwsKiiry for the Naval con 
struc*tors to deisnd In the design of new 
Bhliw, on exiwrience with pre\loiu» hIiIim 
and ou whut they rould learn fnmi Euro¬ 
pean tenting basins, particularly from 
Kngland where the metluol was first de- 
veloi»ed by Dr William Kroude Wltlmnt 
such a basin tbe American oonslrutnorH 
were at a great disadvantage. Iiefore 
this sclentlflc method of ship design was 
Introduced, from the days of the *tk>nstl 
tutiou** and other famous frigates down to 
the Iron-tlod vessels of the Civil War, 
they laid shown themselves capable of de- 
stgolng UM fast and powerful war ships 
us could be built by any other nation 8o 
In building up u new and greater navy, 
a model buoln wnn a gucesslty If AmoFlcm 
was iMTt to lag behind ItS posalble com¬ 
petitors In sen warfare 
To lllustnite tlm saving In power muds 
lioailble by the now methods, a compart- 
sou of tbe battk^tihips *Oonaectk*uC * and 
‘*M]c)i|gfuf' may be given Tlie ftrat was 
deaigmd by tbe old motlwds and tbe aee< 
ond by the model basin iitethod These 
two are of exactly the ahme 

it^ugih and dlsptaosme&t, but to make 
I heir designed speed of 18 knots the *‘Con- 
nectlrui** requlreis 15,475 borMpower and 


the **Mtchlgan*' la obliged to use only 13,850 More¬ 
over, the saving in the necessary weight of OMchlnery 
was available for considerable Increase In the weight 
of guns and srmor, making the **Micblgan^' a more 
powerful fighting ship 

Dne of the accompanying illustrations shows tlie In 
lerinr of the testing basin, which Is 43.5 feet long, 4J 
foot wide, and 14 feet deep, nit enclosed In a building to 
ftormlt experiments being made In all kinds of weather 
On eltlier side of tlie basin are heavy steel nUis on 
wlilch runs n I raveling crane, or towering carriage, 
driven by elc^ctrk motors In a manner quite similar to 
II street car 

Tlie models, twenty feet in lengili, are made of wood 
b> exi>ert iihmIcI makers, os exact copies of tbo under¬ 
water part of the ship lo be built Another view on 
tills |ing(* Hbows tlie model of a fast cruiser Isdng fin¬ 
ished b> u model maker ntid ifiHtsHted by the Naiul 
cimstnictor in (barge of tlie Model Basin When fin- 
IhIiwI. tlie nuslel Is placed In Urn water, ballost added 
until ttH draft (‘orrcfqmnda to lliut of tbe ship, ond ttien 
put under llie towing mrriuge to whUdi it Is iittachcd 
iiy II spring si'ide which weighs the force required to 
pull It 111 tlw aider ut different spc(>ds 

Fortunately, it Is not necessary to pull the model nt 
I lie same siieed us tbe ship but at a much lower speed 
51108 for u ship 500 feet In length to run nt 30 knots 
It Is neceswiry to low a twenty f«»t model only on«- 
tlftli ns fnat, or nt 4 knots. Wliere tlw iiHslel bus been 
tested at a number of different siioeds, su> from 1 to 
4 knots, the corresponding rosiMiain'e of tlie ship at 
siieeds from 5 to 20 kmits la nudity found by taking 
Into ronsUlenitlon the difference lo weight or displace- 
inent lietweeu the two 

Aft(V tlio model reofatance Is meusurwl, the propell 



the flaUdni tevehce to o mM hoU of a fotora I 
tha aopwWoo of ooral < 


ers are put on the tiny ahafts which are revolved tqr 
rihaI) electric motors so as to drive tbe model through 
tbe water By nteasuring the borsepower taken by the 
motors and the s)Mwd of the model In the water and 
comparing this power with the lealataDce of tbe modM 
ns previously found, It Is poaslUe to know whether Uie 
prr^tlera are of the proper olie and form to be iA- 
dent when used nn the full-staed ship. If tlie propeUerg 
do not work well, others are mode and tested until good 
results are filitalned By these tests It Is iweslble to 
kmw exactly how much power U needed for tbe riiip 
and at what revolutions per minute the propeller will 
run 

The facilities of the testing basin are used to a large 
extent b> private shlplmllding (xmiponUis to test tbe 
nsMlels of merchant shtpa. For such test they are re> 
quired to poy the actual cost to the Governments 
nls)Ut $500 for each nuMlel tested ^ 

The Hiitne principles used In testing ship models mo 
nlpo used for testing models of alnilaues and dirigibles. 
To UHHlst In tlie de\el(qiinent of Naval ulnraft the 
Nuv> IMnirtment In 1013 added a largo wind tuund to 
(lie laboratory equipment. Tbe tonn^ which Is tbe 
largest In the w'orld, consists of a large air )d|)e, having 
u section eight feet hy eight feet, through which tbe 
nir Is blown by a noO-borseiMtwer motor-driven fan. A 
uind M|ieed U8 high as 150 miles per hour may be ob¬ 
tained In amdber view la shown the model of the 
wiipluiie *'Nr-4” In position Inside the tunnel, ready Ibr 
the test, Tlie models are made 80 Inches wide, that la 
to say, from one-eighth to one-fortletb as large as tbo 
full slKed alndsne, depending tbe magnitude of tbo 
finished nuichlue 

By setting the model at different angles to the wind 
iind widgliJng the lifting fierce and realstance of tbo 
model, it Is possllde for tbe constructors to 
compute in advance how much weight tbe 
alrpluno will carry and how much power 
will be required to drive it Aleo, what la 
even more luiportsnt for a flying 
tliey can tell whether It wlU balance prop¬ 
erly in the air and stay right side up. la 
tbe early developmeiit of alrplaiiea maiqr 
valuable lives were sacrtflced becease of 
lack of this qngllty, sad a«ite askle from 
the ordtuaiT eagiaserlng oonslilentliMia 
of economy and efikdent operatten, this 
•avlng^of aklllad m«a power to aouietkinc* 
well worth tbe coat of tbe wind toumeb 
alike on eagtoeerlng and m homatiltariatt 
groonda. 

In tbe design and c en a tm e Oan of tbe 
Mavy aea^ane **N0-4** tha in* atoeruitto 
cropu the AtlaaUe Ocean, careful vmm 
teaU were made of modeto both in the 
wind tnittici ibd la the haetot 4o 
bwore ihmt the craft wbanhnitt weald j4o 
W hat was expeUM of it Tha'anoaaai of 

tMs daatgi to amiile evidehoe of the TUhto 

Che auapia ei fc Wiili t>*f*^***Hr It 
gtvee ta naa erfpd f 
In cudlduettottt 
ttoa In the ekpartoneaef tha( 
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StMMtaK Iht IMimco FieU 

^'nUBNXNQ vUntAea toud** to a fft- 
£j aUltot pbrtM to the tobacco- 
srowrtttff WM of Uttt goath, wbera open 
ftM art t»Ut OB tbe plot of ground to 
dMtror weeda and other oxtraneoua 
groath tefora t^diaooo wedi are sown to 
pcodnce BeodUaga for transplanting The 
tolAOooiHrodiietng district of tho Oonncct 
tout Vainer U replacing this mtfhod bj a 
ptosining process—an iuTcrtHl pan Ih 
etoptoraa to drlrtog steam Into the soli 
^0 s(|Bliaa«t naad In sterilising to 
hacco ssed bedSy tberebp ellmtoatlng tho 
praetSos of ad toteostoe bnmlng of brush 
and wood on the land, constats of A 
portahla boUsr ^ 20-horsepower, heavr Boiler and 
9i-tocb steam bose^ 20 feet long, % Inch 
Iron pips long enough to ctmtey the steam 
from the boltor to all portions ot the seed 
beds; bears canraa or burtoi», 210 feet 
aqnare; a steamtog pan to cover an area 
of about 72 sonata feet 
The boUsr to placed clone to the bed, 
and tbm InTirted pan to set on one end of 
a bed with Its inlet nearest the holler 
Soil banked aronnd the edges of the pan 
trapB the steam Pressare in the boiler 
to mglntalnsd at 100 ponnds, 70 pounds of 
iteam being the minimum for elTectlre 
steiillaatlan Thirty minutes' steaming Is 
saflktont for a gtren area, the pan being 
moTCMl along to a fresh spot The soil Is 
so I mp rored that less fertiliser to re- 
qolrod to produce thrifty seedlings. The 
simaratns designed for tobacco beds, with 
sUgfat modifications, can be applied in soil 
staaming In greenhouses, outside frames, 
and even In epen fields. Plant dlaoases 
are thereby eliminated as well as weed 
growth stifled liy killing the seeds of ex- 
traneoua growth, and the way to thus laid Platform 
open for a butniimr crop in the absence of m 

sudi competition 

When Ofl SUqts the Shifting Sands 

B etween Pendleton In Baateru Oregon and the 
mouth of the Columbia Hlvt.r the bulldlug and 
inatotainlng of the Columbia Highway has met aggra 
Tofeog oondltions caused by the careless eotidiu*t «f the 
wind that blows upstream almost constautly thniugh 
the summer months The high waters of 
the Columbia Blver In the spring tarry 
down huge depmdts of sand and silt 
When the waters have gone down the 
sand remains, dries out and the wind 
carrying It away ftirms dunes slratlnr to 
those found along the ocean beach or on 
the sborea of iJike Michigan 
These constantly shifting sand dunes 
had to be tamed in some manper so after 
unanoccssful efforts to regulate things 
and to keep the dunes from eneroacdilog 
upon the newly constructed stretdies of 
highway it was dedded to use oil The 
oil was applied to tho alopes as well as 
to the Shifting sands as far sa possible on 
either side of the road 
The equlimient for oiling the sands 
conslsta of two Supply tonka or dmms The i 



Boiler and auxiliary apparatus for sterllixlng tobacco seed bods, connected for 
ps^cal performance 




^ •- ! . , 


Platform com harvester In operation Two men with this machine drawn by 
one horse can cut and shock ss much com in one day as three 
men cutting by hand 

lids and a tractot wbldi draws the oiling rig and supplies upkeep 1 

u and tho stenni to the comprenHor iKiika tarried on a trailer nted nt s 

ildlug and The oil Is heated by the steam ami Is forced through c«im ^\i\ 
met aggra s hose with a missle made of a short piece of half Ineb to take n 

diut of the pi|fo The t»ll is atomised by the stiam and Is sent In qulrlug a 

ly thnmgh a fine spray for 100 feet or more The distance the 




• J ■ • 




The apparatos used in patting down the ell to make a road on aand soluble, nml 




spray earrles depends a great deal upon 
whether It Is iUrectotl with or against 
prLxaJllng winds. here possible the 
sprnjliig Is cnrrhd on with the wind 
It Ih claimed by highway euglnet^rs In 
charge of this eoiiHtruetton work that 
when, siifncleut oil Ih iiwmI this method to 
Aery iffiK'live ami the ciwt will, no Uouht, 
not be excvHsiTc 

The Platform Com Harvester 

C OHN Ik one of Amf*rleaM big crops, 
ami Its nmgnltmlc alone would sug- 
g(Ht the illlM(iilt\ of the task to barresttog 
the Itmm tiMe at renge Moreover, com- 

_ lmr\*^th»g Is liiulteil to a few days If 

acted for ihe ffH^tUng value of the ffwlder Js to be 
complt tety rcallscfl H|M>ed Is essential to 
Hitting tlie com for silage or fodiler 
Hemv, the valtio of a platform harvester 
wliiib (iin Ik* imrehased nr made at 
hnnie The phnt(»graph herewith dpscrilies 
the twivrow harvester Two mim with a 
platform harT(>Hter and one horse can cut 
and shock as muih corn In a day as three 
men mttlng by hand 
Ihls machine Is a s1e<l platform or a 
platform nmnnted on small wheels, with 
knives attaibed for Hitting the stalks 
Home made platform harvesters can either 
lie monntHd on 8le<1 mnners nr on wheels. 
The harvester Is pnlleil by one horse and 
cuts two rows at a time Two men ride 
on the platform to catih and suptiort the 
stalks an the? are knifed When cutting 
com for foilder, tho horse Is halt<Kl when 
the Khock Ih reai hed, tlie operators carry 
the cut corn to the shock return to the 
cutter and proceed toward tlie next sbnek. 
The original <viat of a platform har 
vestf r ranges from $20 to depending 
on the mako-np of the machine 1>evold 
drawn by yj many movable imrts, the repair bills 
® are almost ncgUgllde Sbariienlng the 

knives usually represents the exiieiisc of 
upkeep It Ih cMtlmattHl that the machine can be oper 
nted nt a »*osi of Iwtntvflve ciutH un acre Cutting 
com with a mm binder Is much mori. exiienslve, 
to take no nctoiint of tlie cxiicnslvc invcHtment of ac¬ 
quiring a cornhinder 

Non-Metailic Gear Material 

U P til It f(w xearn ago practically all 
nfilwIesM gearM were made from raw^ 
hide or linnl UIh r Hotli of these inate^ 
rlalH iin. iinsulrahlo for timing gears, be* 
(luisp the\ Mwill and iliHtnrt when Im 
inersetl in oil lhH'eiitl> a Dumber of non 
imtnllic muhrlalK have lieeu devcloited 
whit h hn\e Hiillhtentlv high unHhnnh*al 
pro|K»rti* K to itennit of their use in ttM»ihe«l 
gearing and arc utin sonorous ami Impels 
vlous to oil and alkalis One of the latest 
of tlicM* materia Is contains two basic ele¬ 
ments a phenol fominldehydo condensa 
tiou protluit and a fabric 
The mnltTlat Ih as strong as cast Iron, 
U nut affected by moisture or oil Is of a 
high ilieleitrlc strength and Is Inert, !ti 
aand soluble, and resistant to mosf acids. 





«Mv kMnrtr llttMill tk« twa^aM SHHat Mtn <Mt) nt after amHeatlM af oH to tha aatel faraiatteB. Tha tofi* 

of a Wihud aai grudud auettoa of tho UiSiwuy, ttttto oa It uppeara m 
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Transpordng Electric Current 

Modern Tnuumiadon Linee and the Manner ol Their ComtnwIioQ 

B7 J. F. j^ringer 


O KF of tbe creat adTant 
affiBK of elntrifitr a 
aourco of porwer In th< paw 
and corUluty wltli whkb 
tbi puwor roa\ 1 h tranmnlt 
ted from j Int t> |H>lnt 
Tbls la t n of tb< liaatf reu 
auDN for till hiffontli dp\il 
oiimeDta t f Motor power 
altpa In reotut ytorM Stub 
altea arc nftin In lomtlnnN 
far frtvm ativ of tbi p into 
wbi ro pnwi r In to tv* iinwI 
llu marpfft punt of oon 
aninptlnii niav Ih lUO ^1 or 
eron more milei* awav rbe 
natural itlwtaiUa that In 
tortoni may l»o fn^inent ami 
formidable Uhtn Iona dla 
tanua are Inrolveil the Tolt 
age la naturally wt at an 
exM mUti 1V high le\ el ao 
tbat tbe problem of trana* 
mlaalon becomeH complicated 
with aafety cpieHtlonH Involv 
Ing propertv and Ufi llw 
total croaa motion of cen 
dnotor may bo very ccmibIcI 
erable bee itiw of tin 
amonnt of enrre nt that la to 
be tranamitted JhJa will 
be accentuated Minn some 



Feonomy la tbe abiect of tbla aarpriafagr MoCbod of iaaembHng tba towira m Iba irmuid and tUting 

tbem up into tba eerttral podtioa 


pawnapimp aw 

wir wSA 

^lllf IMM M 4^ 

poaMoMwoCtbipoli. 1M 
r«H|t of Mo trfUfiMnt 
la to pwriiM HM 
with a brnd bMb tfbM 
tUa baao la put M» oopM 
wttb tba ggomdi ap by to* 
lug Ao OfpoaitP ««4 of Aa 
gfai poio-^ bald mm 
aUpptatft br alakag «r otbap- 
wtaik tho gbt pol« mF ba 
mado to Mata ftg w ay d, in 
Ita trigagalar baat aa a 
bfnga, tqr pwUag op tba 
ropsa Tbla polViig aaay bt 
dona bp boia^ Miftbaa m 
bp nma powoc AMt tba 
baa baan pidSad a^ 
aontwliat, ltd aaudlav and, 
nap ba aaeofad to g abl|- 
aUa potat on tho framowaak 
of tba narrow t oar ar tba 
foot of tba toawr la m 
Tented from dipping bp 
wooden atakaa drltw tnla 
the gronnd or bp aboM 
eqalvalaiit anaaa. If now 
tbe rofMM to tba gin pala ba 
paUad on again, tba pola ant 


other metal thnii eopiNr imh alnmionm) la emplored erected In rwent Team are inrohally nearly all to be tba tower may both he rotated, aa blngea, nutU tba 
In addittc n to the KtrictlT tiiglmerlng niattera tbe (laiwed as Mlrelemi towers toirer has conn to the Tertkat Hone reader asap won 


transmltcMluii cngiiuMt must couKidcr coat the entire 
dcTelopiiH nt liu hiding the truuMnlHcd m line nnwt 
make h renwnabb prjilt The nadir mn> |>erbiiiw 
gather from the fi km lug « utllm that the tranmidiMtoii 
problem ma> ofti n I e«« mi chip of cc nsldt ralde dlfti 
cnlty 

In tin older dn\^ Mhcn tin dtHtatuoa were short 
ami the loltrtM I n flM Mooden p<di mas fotiitd anf 
flcUnt And t sl i\ Mlure It U uurt 1 > a ipicsthm of 
mippcrtlni. tiligmih tclcphmc electric light and trol 
U\ Urns tin p li IS 111 gciuml uw it Is uwiallv of 
Mood lint iM N nntiuiPH f c nunti nr Hteil Hut the 
steel toMcr In in m rapidly coming Into uai espcclallr 
Mherc Iua\> cnrreiitN cf blub >oItakc are to be trana 
fflltted 

rbe wlroles<i tcMW 1 m a nlohd affair Its film Hon 
Is to support tin airial Whlk Unn aie relattvely 
few to erect taih unit ma^ eaalU ho a lerr c maid 
eralk atnictnn In fact the Lnllost steel towem 


Ibe wooden pole In in greut nw In ruuueetlon with 
fhi (lansmlaalnn of electric current especially where 
the Mclghts to lie carried are not eTceaslTe and where 
maineica to tbe ground of tbe condnctlng wires or 
cabliM Is permlsalble The erection f long nnwlclilT 
nnd hiavY poles la no trifling prolilem especially if It 
Is recpilred that tlie eTpense per fsile be kept at a low 
hid dm mitbod makeii nse of a derrick mounted 
on four win els If tbo poles aie to be alongside a 
lullwai I r trolley track tte moyahto dirriik may bsTc 
I ttack car fir Its auppurtlug element Mr W A 
1 adno a superintendent of a New Jersey pnbltc serr 
lev comiiany built some pears ago a special derrick 
Magein which Is able to erect poles at points 10 feet 
from tbe wagon Tbe derrick mast is supported at a 
IMilnt latween tbe mida bp an axle and a unlyersal 
Joint It Is temporarily gupad baedt by ropes attaedwd 
to a ring at tbe top and to eonyenient points of at 
taehment near by the use of this apparatus may be 


der why the gin pole Is used at all and wbp the towir 
Is not erected at once Jnat as tbe gin pots la erected, 
by pulling cm tbe rupee attached to it. lb anawar 
to ttaeae queatlona, one may aay tbat It la deri r able 
to have a considefable anile, in a Tertifal plsne, be* 
tsreen the tower or pole and the rope attadtod By 
flrst tutlng the pole a suffleient angle Is made poMlkle 
for the moderate weight of the pole alone Xsitor, Jdisn 
a loiM Is arranged to ccnmec.t gin pole and tower, Wva 
win be a considerable angle between tbla rope and the 
length of the tower 

It is quite enatomary to assemble and bolt or rlTSt 
together the complete tower In a boriaontal poettloa. 
tbe adyantage of doing all of tbla work cloaa to tba 
ground roust be well nigh obriona Howerer it to* 
ersaaea tbe dlfllculty of ereetton yerertbolswi this 
method Is probably more preralmit In the United Htame 
than the altornatlve of piecemeal ereetloD In atwolutaty 
(f onffaged cm pepe 8S) 


taken Hs fairly repreaentatiyc of np to date practice 
Mlth poles 

J he wooden pole is howerer bectroUng obsolete wbars 
henry iwwer currents bars to be tranamitted conaM 
crabk distances To get tbe wires up to new lerSls 
and to carry bearier weights are requirements ibat 
hate been met by the oas of steel stru c t n r is Some 
times tbe towers are rery considerable affairs, so that 
their actual erection at on ec*tinomkaI expcndltnre re 
ctnlree careful attentiem Aa analogous structure to tbe 
toMcr for a muckru windmill Ihesa are erected In 
more than one way HomaHmcR the comideto tower to 
bnUl In a boriaontal poslHon on tbe ground, and then 
tbe whole affair to set up on Its base At otbnr timea 
tbe atrocture rises pleeemeal from the ground up 
If the tower baa quits a narrow base, it may bs 
riassed as a pede and ba erected slmllarty likswtoo^ 
the atrocture to be aat up on end may be two adjaesnt 
uprigbta of a tower and the connecting tnunewoifc. 
Tbla may be set np efter tbe manner of a tower tblA a 
narrow bass rbe pcoeedurs maj pursne tba following 
lines Jbe pla pdi to leUed no aa tbe erecting ap> 
pUance In tbs p r see nt case this may coostot of a 
limg and fnirty topsy pole pterced troaavsrsaly at 
' interrato A pair df whasto aa an axle may ba ndid 
to help In the traiMpertatioo of tbe pede and to tba 
earlier part of tbe epsf a tien of upending It Tbe Mle 
may he pasaod thromto sne eff tbe perfocatkcia to toe 
pule ttw selection betag SMds acooedlag to tba ecmdl- 
tioiis at the moment A. ^ple of ropes ere ■SAued; 
to tbe amaUer end ef gto pbto. At the m 
a triangular frama to ggritoSd to the pola to HKli wny 
_ aa to be in dm HUto pbPtoirHb tba aile tbe tome ef 

Another mmMoUti^MRo foe . wMm all. * 

steel tower as arrangsd at tbe apd s» tbs gift pels aa to bs ptP^ 
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!' With the Engineers of Industry 

A Department Devoted to the Physical Problems of Ok Plant Executive 

^ dftoM to friwiMU mm, t^orito manoffen, prodwtinn enghtem^ and tdl other exeeuttves ereking the martmum effleieney m earrytnff on their 
'‘Vtf-ndUgr of ikta deporimeHi will endeavor to anewer all queetions relating to plant tgmpmenit faetory management, and tndueiruU a^mr« tn general. 


' y«l<M «r Clt»ii Wla49WB 

^ lMl to ptmdi tte ggogol of the 

^ tmt this pracUee 

to to 1w hi Iho S^tOTMta of oohm matiufne- 

^ tpodal wliidcnrt at wtodow cdMuluf com 
00 k 1i xoCroMtfng to hm the same point 
ei idiyjr ktottg h t oat Ito abMntoljr dtalntereaUMl 
»o rf t rr^i j ttoi a l< to»toe d l»om tho oommereiai atondpoint, 
Mt MUto ItttWMM In tttt fmim at the workera. 

Wif^tol'a vtqMt toeoo toC rhe f tomt Trade Supple^ 
iMtif of ICpiteii ift iQulftoh dooto 
thttM AtMMt MtoBkht and fmh air. The dirty 

wMoto;. thto anOieritof U a kind of aereen 

mynm Ito*^ tuni thoae Vbo oeek it like the coal 
HOQbDa, St la j p ot w tofcao tha aonUtfit Unlike coal 
lefciyk apft hi gwoTad at a r^tlTOto nial] capendl 
tut oC kmto Btmlltht exerdaea a profound eftoct 
hi IdlUac tba uctoa OC dloaaee. Move important than 
tkta la Ita eflkat m tba human betna at work. Thla 
ittaet to baeurtng better underatood aa time goea on 
MaeuttFt Dr Leonard, the weU*h&own HnalUh an- 
tanjiiy, wfove 

dtbtm, hgr bla ItMloor Ufa and by the nnokc and 
dni iif dttoa, to withdrawn not only from the Infln 
4MI of anbHiht, tba radiant energy of which baa tm- 
dflfpbtidlT a moat iloteat lafluenca on the cntaneona 
(atti) nerree and fedlnga detennlned by them, and 
probably a no toat Important Inffnence on the blood ami 
o^or tlnraea expoaed to Ita action.*’ 

IRw dirty window, of conree, ahtta out what Uttlo 
of tba annllght tbto Indlrldnal might obtain Ae Dr 
HIU polnta onl^ the winter life of a city dweller to a 
poor aflbadtnto at beat for **a man'a life *' He apemto 
bla day wUhtn doora except for a brief walk to work 
ar tba train. The qnldieiiliif effecta of the annllght arc 
dea tod him ercn when the aonUght to arallable, for the 
dlttU ddca or abop to prorlded agalaat the penetration 
of Mmt baallng wamth. 

nia la all loaa^ contlniioa our BngHah authority 
Mas io waakaned hy tbair niroondlnga cannot and 
do not rmnaln In so^ uirtta. They become pale and 
IrrltaUa. Tboy work badly and they dorelop diatem- 
pira of the mind. like ah^ idanta, they becoma the 
eaay pray of dtoeaae Tbeir output to below that of 
wbtob thay are capable 

The taaaoa to be derlred from the foregotng to that 
U to tba payt of good boatnea admlnlatratlon to pro- 
rtda ample window ^ace in the shop, office or factory 
Imlldtag la the firat plaea, and to ke^ anch wlndowa 
or any other windowa <dean at all tlmea. Teata mitde 
os astobveea worUng bdilnd dirty wlndowa and the 
aama esgAoyeaa wdrfciiig bablnd dean wlndowa gen- 
avstty Hfoal a 5 to lA per cent Increaae la efficiency 
Then to go goaatton about the Importance of ample 
Usi^ parttoniarly gnnHibt where poaalbto, in the 
wubsday world. 

QiBMiMtiMi Motka Pktans 

n il t mllHIwnr* Uet Uiat notion pietaioo «ro 
nine nod tar adfortWag pnnm wi of Um 

•drorttilnc ttina nctwll, boiar dtown In the tnuUlor 
plotata ttaMoNi olont with tho nmnl pradnctlonii. 
Bnt th, itonlMWMon «t, Mqtaytac notion pletare fllm* 
tar onnriwtfan work fa tat Ur,e and man planto 
altka haw aot ntst eoaw to bo anpredated by the 

tiMta la Ml battor way of teWnc a atery or ncplaln 
taettrtate anChhnry «r worh than by awtlon ylctnre 
It aiMMita the mif ntavttna langnafo oataat» to bwdn 
wltaTMi ifMlMr ko plaht hat PUo*. Rangarlaiu, 
ltatala»^«Wta>klkabd pthor ntaecUaneew nem 
taJlM*MlilWfibiM^kh*wtloB iMntoean bom* 
em MtjpyOlkkW ylcttue haa arm- 

aliiinPliiita itHHi'ft Mtaoa ta ttplataliiy an 1dm 
iaSj3>mMb'«te^‘U''(ba o^aathn to bo 

SBKMSi<P$<lni>m •M.uaa It h • 


that reapect no bulletin, iMmtcr, Individual letter t^r talk 
can compare with the motion picture, which iMmlttvcl> 
IcavcM a permanent ImproMMlcm 
Orgauliatlon fllma are Intended to bring out ccrtnln 
Ideaa that will moke for better work and bettor work 
lug condition! in any orKanlaatlim Kor Inatanoc, Mime 
companicM have had fllma made to abow the TorionN 
actl^tlca of the company, In order to Instill a liettor 
nnderstaudlug of the organlxation, Ita lileala and 
achievements, and also in order that tin* Individnnl 
worker might have enme Idea as to where he or she 
flfai Into the general acheine of things Kllma have lMi>n 
made showing the right and the wrong way of doing 
a given task What better argument could lie found 
than to show a worker a motkm picture film which 
depicts the wrong way of taming out bla work abmg 
with the value of the merchandise which such Islmr 
has produced, and then to shfm Uie correct way along 
with the increased value of merchandise thns prudiutnl 
The fact can be bruqgfat out that the more the worker 
inodnoea, the more his earnings 
Fortunately, there are numemus firms specialising 
in non tbentrlcal work today The cost of making 
qniclal films Is not prohililtive, isirtlcularly In view of 
the service which such films give Non theatrical pm 
joctors are now available In a wldo variety of designs 
for the projection of the standard ala^ oellaloid film 
or the so-called 8afety Htandard fllm^htdi Is mmle of 
acetate of cellnloae and Is therefdra slow burning, be¬ 
ing approved for ttae anywhere and by anyone without 
■pedal fireproof booth or license 

Ths IMssd Engrine Ashore 

T HH mention of tHescl engines generally calls to 
mind a ship Installation or even a submarine riding 
on the surface of the waves lot as a matter of fai»t 
It appears that the IHesel engine Is making good 
progresa ashore, and Is to be found In many largo 
plants. Thus one of the recent liiNtallattoiis of the 
DtoMl engine comprises four engluivi, each a JINni- 
boriepower, four-cylinder twn-cytle unit, Imllt for the 
Phdpe-Dodge Corporation, one of the largest mining 
oompanles In the world These four Diesel engines 
are the torgast of their tyiw ever omstmeted for sta 
tlonary nae In tbto country, and in boraopower per eyi 
Inder they are Mid to exceed any IMesel engine ever 
built In tho United Btates Two of these engines 
going to bid Mexico and two to Arlsona. They will be 
dlrect-coilnccted to ISnO-kllowatt alternating nirreui 
gen er ators to supply electric power for copper mines 
Some Goooepcioii of the enonnomi rise of these uiilts 
may be gained from the following farts The tolgbt 
from englae room floor to top of engine is 28 feet, the 
toUl length, Indndlng generator, Is 51% feet the 
width, 19% feet, and the net weight, «fiO,Oni> pounds 
The IMesel type of oil engine Is being rapidly adopted 
for municipal and general ixiwer plant use ami espe- 
claUy for driving auxiliaries because It produces power 
at a lower cost than anv cither type of engine Mlneo 
the type we are referring to Is of tho two-cylinder de¬ 
sign, It raciulres less llcjor simco than those of the four- 
cylinder design, and having less weight. It roduoea 
Installation cost and fixed cfaurgos It will operate 
sUooeMfully on a large variety of low grade fuel otto, 
the spedal atomising noxsle taking oarc^ of oils from 
28 to 12 deg Bamnd 

Another topical Diesel engine instaUatlon Is a 12110- 
borsepower unit dlreet-counected to a two-stage com- 
prcisor. which to Inatalled in the power plant of the 
Detroit Copiwr Company at Uorend, Ariwnia The 
aomprsoaor has a capacity of 6400 cmblc feet when 
manlng at a sfieed of 180 rp.m The out- 

pot of the compressor is varied by changing the speed 
of the Dlcsri MglDa. Tbto to sccompltohed automat 
toally by an air gove m or wbidi varies the q;ie«d of 
tha engine between 90 and 180 rpjn to meet the de¬ 
mand for ahr 

Dleed e»gt ue* are made for Hther eonatant or vartg- 
Me ffiiead cfgmtUm, Such machloes aa compressors, 
htowlnr amddle, pnanis. l|a madrines and so on are 
Wmatd* driven hy the vattoHe speed type, while 


mm oodttfla kistanal^ of the osogtant speed type 
bate hem mads te Mectric light and pdwer plants, 
door mtUi. textna works, ship yards, cement ptonlf 


and tolnea. 


Potting Waste Vapor to Work 

T HK manner in which the eaiisctty of u beating 
plant for a imi>pr mill wuh lueteastri by the proper 
iitlUsntlon of waste ^a])or, In ricMribecl by W H 
HcmolJ Jr In a iwppr read before the Tecbiiic*al Asso* 
elation of the Tulp and Papc*r Industry This novel 
Mheme Ih cpiite topical of what Is being deme in many 
progressive plants with a view to redndDg thdr 
overhead ns far ns poMible during these days of Mack 
trade 

As Mr Howell stated, tho usual pra<*tlce has been to 
heat fn*sb air from outdcMirs by carrying It over steam 
collK, blowing It Into the room and ttiktog out the muls 
tore fnira the drlirs, either by liaving openings In tbo 
roof or ulLli exhnuHl fans. This system has been quite 
highly developed uud glvcM aattsfactlou provided It to 
properly liiHtalled 

At the mill referred to, this old s>stem was In use,. 
Iiut ON the pnaliictlou was lucn^aaed alxint 109 per 
criit it was found to lie iniidecpuite It nas then ar 
ranged to ventilate the mnihlne room with two fans. 
One exhaust fan Ih used for pulling medst air out of 
the machine hcNsl to the ecsmomlxer and a supply fan 
distributes the warm iilr to various isiluta In the rocan 
The hot outgoing ulr and tho fresh cold air crlsacnuM 
each other in the i*c‘unomlxer without actual ormtact 
except through c-nrrngatcd plates. Ilie otiJecX of the 
comigated platen is to luable tho olnsest possible con¬ 
tact for transmission of hoot from hot mnUt air t<» 
tho cold fresh air, at the same time sc|iaratlug the 
moist ulr from tho drv air Both fans are lielt-cxm 
nected to a single JO-horsciHiwer constant sliced electric 
motor 

ill average winter uealher (54* tahr ) the eeono- 
uiiM r is able to raise the outdoor air to 107* Kahr for 
distribution ill tin mnchlue room lu quantity sufficient 
tor all voiitlliting punswem and without the use of anv 
stinm whatsoever llils rcMult is aecompllshtHl Bolel> 
l>y iitlltoiiig Ihe waste vaimr going emt of the marhlno 
licHid and still leaving a large (piautiry of vaiHir avail 
aide for otb( r hcntlng purposes 

It was found that 197* was too warm for tho comfort 
of the operators, and a eertaln amount of moist air was 
f^Hiseciueiitly allowtri to esca|ie Into the atmosphere 
wltlNMit iMsslng tJirough the eeononilier, so as to bring 
the air tcrniiierature supidicd to the room down to 98** 
or IW 

Mr Huuell staUNl that, so far as be knows, this to 
the first practlcfil use of the Idea on a largo scale for 
beating and ventilating a muihtito room ulUiunt the 
use of steam from the Itniler plant By its meana 
flrst-class ventilation conditiemH are assured tn a place 
that formerly presented a very difficult and expensive 
operating condition Of course the lutentlon to also 
ti» use Hiich waste heat In some caooa to aulst drying 
operations in sumiuor 

Wheel or ‘‘Snow-Bomed’* Baila 

T HRHE is a prolific source of injury to rails whidh 
has attractod little attention considering Its general 
prevalouce that Is, wheel burnt rails, w>-rallml, says 
a report of the Commlttoo on Safety of llallroad Oper- 
adon to the National Asaoctatlon of Railway and 
Util I ties OommlMiloners. The tdlpping of wheels causes, 
abraalon of the metal at the ninning surface of the 
rail head, attended cmnmoiily with the generation of 
Intenae heat by the frictional resistance Involved The 
term *Wnow-bnmt*' to employed In Home localities, 
having the same meaning as wheel burnt, due to tho 
fact that slipping of the wheels occurs during attacks 
on snow-drifts 

The heat generated on these occaalona exerts a pro¬ 
nounced effect on the metal along the top of the ralL 
A thin layer of metal raised to a sdnUlIating tempera 
tore, rapidly cooled hy eonductlvity, renders the steel 
excessively hard. Less rapid cooling anneato the steel 
Deefi abrasion of the surfam affords opportunity for 
the Inception of a line of rupture The large number 
of wbed-bomt rails and the small numbtv of ae- 
cidenta which result frooi them indicate that ordtoarr 
Injuries are not sertona, but none can be regarded 
with Indifference This branch of the rail question 
to far more complicated than Is realised 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



Sectional view of bride wall in which 
a apodal pinir haa bean inaartad 
to take a wood ocraw 


Screw Holes for Screwleas Places 

NKW (IcvUt* whkU [wnultH an or 
dlnary wrow or wire nail to lie 
fnatonod |K>rniBnently in tllo, hrlok. 
metal, ocini rete marble, Hlate, glam 
plaHti r or any other milmtanee, haa lieen 
|K»rf»»rtiHl and 1 h beliiK naeil Hulldera, 
plnmliorH, elettrlHnna. ond other tradea* 
men hm well aa eugineera and lavnieu 
will appredate the advantagea of auch 
a praetlcal and uaefuJ artJde, whkli 
can Ih* f]Ul<kl> and ennlly Inntalletl for 
the huudreilB of usea to Hhkii It Ik 
aulted 

1 he ti( w ’tlevlce eoUNiata of a hollow 
tnbe of loiigltndlnal Htmnda of Jute fiber 
e«nnented In Hmh a manner that when In 
pOMttIun It U niiarre<.k*il by molatiire or 
temiieratnre (bungeH It la applied by 
drilling a hole ut Uie pmp 4 *r hIw* In the 
material to retvire the plug with a 
allditig flt The plug 1 h then tnHerte<l, 
and ax the wrew or nail entctK the plug, 
tlio niwr atrandM expand fUlbig the 
port's and beeoialiig an Integral imrt of 
the ■ubstam'e In whlrh It 1 h Inst'rtiHl 
Tests made under ntlual working eon 
dltlons have shown that this device with 
stands a din*< t pull of IfN) (Muinds In 
plaster, HOO pounds In lrf«i, ami UVi 
poniids Id c'omnHUi brbk, when n Vo 14, 
J Imb wri w was used A grt'uter resist 
anoo was shown when on IndlrtH't pull 
was used 

ProvidiRg the Rake With a Catter 

F INDINU It imptisHible by hand lal>or 
to keep IWruuda grass out of the 
two.acre Ihw u of tUe palatial home 
whore he was employed as head 
gardener, AllMTt Conrad of rnsadenn, 
Cal decided to do mtnn* ex|wrlraentlng 


lie fastened a long, Hl}ari>. broken 
knife-blade acroas a comimm wire rake, 
and buekcKl the running grasses and 
weetls If I til this It eucournged bis 
kit a and be aet to work to chisel by 
hand ont of cold stotl what has oomc 
to lie known as a eiitti'r bar mke Kach 
tfM)th knife-llke and pointed and set at 
a pel a liar angle, la detai.bable no that it 
may be groniid anew when dniled, and 
thi'se tooth fustt'msl against a sharp- 
oned bar make an effei tlve weapon with 
whlefa to fight the wild grassi's A lawn 
is cat and eomlietl by It the line grass 
passing thrtingh lietwceu the square-set 
t(«oth, while the niiiiiers ami coarse 
roots are separated and drawm oat by 
the f|Uii k Jerk upon the handle 

For eighteen months this gardener 
used his new implciimnt k lading that 
a few helm'rs con Id do the work for 
merly done by fourteen ami seeing the 
rejnvenation of the old lawns, made new 



Bake fitted with catter bar to faeili- 
tate the work of gardenlog 


by the combing and re-seedtng that was 
now an easy matter, he flniilly s«teure«| 
patent rights and pnt the handy, sorely 
nectlod tfsil U|»ou the market Thirty 
six hiimlred are now In use In southern 
Callfomln Park eommlsslom rs art' 
finding them of siietlal value In mrlug 
for large lawn ureas, 

Mr Conrad has also ottacbed a little 
hue to one end of a lightweight rake, 
(at right of photograph) wbbh gives a 
worker a double Implement This 
lighter rako Is used uism lawns In gtssl 
eomUtlon, while heavier ones arc neeos 
sarj where old grounds are to be made 
new 

Takiag the "Kick*’ Oat of the 
ShotgoB 

T IIK 'klik l«>Mi MlintKUu In « fro- 
qui-nt objet t of Ingenious Inventors. 
While llio recttil nr *kkk' of many dif¬ 
ferent kinds of guns has been imt to 
work b> making it ejt** t the siN*nt cart 


ridge shell sml reload the gun, thus re 
suiting In an autumatlc gun, for the 
mtist iiart surb efforts have taken the 
form of Ingenloua though simple shock 
absorbing stocks. One of the lateet of 
such devlivs is shown In the accompa¬ 
nying UlnstratloD The stock of this 
shotgun. It will be noted upon careful 
study. Is divided into three parts, be¬ 
tween which are iilaced sult^le com- 
pressllde mtirlugs. The q)riugM can be 
adjustisl for any dealred degree of re- 
skitani*e or shock absorbing qualities by 
the knnriett wheels. U Is claimed thai 
this ft»riu of stock aboorba TO per cent 
of the force of recoil 

Hot Water for the Couatry Hoaie 

T HF problem of hot water In the amn 
trv home Is always a serious one 
Of late years there have been several 
ingenluns hot water systems IntrtMlnced, 
among them the automatic gas water- 
heater which automatically heats the 
water when a faucet is turned on in any 
iwrt of the htuise Where gas is not 
available h«»wever it would seem that 
some Ingenluns tn\entor could develop 
an ol! water-beuter that would also be 
automatic 

A Teanb Ball That Caa Be 
PuBiped Up 

A M«W tennis Imll mHnufa(*tured by a 
New York concern may he pumped 
up like an automobile tire when it feels 
rather flat after a strenuous game The 
Inner Imll tif this tennis bull has a omall 
knot of soft rubber attached to it and 
throngh this knot of rubber the Imll is 



Pumping ap a soft tannla ball of now 
design, to make It like new 


inflated before the outside felt cover Is 
adjustotl When It Is necessary to rein 
flate the ball the needle of the Inflating 
fkniev is pressed through an Imtellhle 



Stock of a akot-nii, provifiefi with 
adJustaMo apmga to tako mp 
the recoU or «Vck** 


cross marked on the cover By pumping, 
the air Is forced Into the ball till It 
feels sufficiently hard for use By pim^ 
ing the Imll with a pair of small pliers 
at tho place the puncture Is made, the 
sealing Is made donbly safe as the knot 
of soft rubber closes up after the needle 
point has lieen removed 

Aa AU'Rouad Pice* of Faraitoro 

f p llOM Uennany comes the all round 
piece of fnrulture shown in the 
collection of photographs at the bottom 
of this page This piece of fumltore 
Is a highly Ingenious oomUnatloo of 
easel and table, and may be used for a 
variety of nseSk First of all. It may 
lie used as a music stand, as shown In 
our flmt illnstratton The bonsswlfa 
may And It handy as a reat for bar 
neetllework, while the student may xm 
It as a book rest and writing desk The 
grtlst could hardly find a better easel 
than this simple piece of furniture The 
fair sex, by means of a large mlrrmr 
and the table attachment, can convert 
the rame piece of furniture into a dreoa- 
Jng table 
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Whal Are Vitaadnce? 

{Oontinmed from pope 70) 

Kfoaatlj tfao dlocoTery bM been made 
that tbe Cuod rlobeot In TlUmlnee !• yeaiit, 
of the aurt we Urti:* RlwRyn thoaght lueful 
chiefly for making bread and beer Ao 
early aa 18n2 un Rngllah phyoldan named 
Uoao reported the mwoeoafnl nae of yeant 
aa a medicine, but nothing came of it 
There appeared no good reaaon why a 
man alionid take yeaat, for Inatanoe, when 
affected with atoniacb trouble 
But in 1917 Dr Philip B Hawk of 
JMTenion Medical Collcffe, publlabed the 
miilta nf an Intensive reaearefa which he 
had conducted with 3 reaHt and irave new 
Impetua to the Interest of the medical pro 
fefwlmi flluce then a numt»er of eminent 
phyalHans have collaborated In thla work 
and at leoat two of the Inraeot hnapltala 
have loaned tholr facllUtefl to the tuveatl 
gutora. 

It now appears that there mai a very 
gcNKl reanon for the hngllab doctor a 
**rooUHh notion although be biinaelf did 
not Hiia|)ect It Yeast contaloH in highly 
concentrated form the Vltamlne B rmI 
Ib particularly uBcful as a general condl 
tloner {taya Dr Hawk In one report 
“In many of the cuaea which enroe 
under our obAervatlon the yeast treat 
meat caiiMd an Improvement In the gen 
eral physical condltl<ui of the pHilent 
(piltc uueMtociated with Improvident of 
thi Hymptoma of the imrtlculur dlfMnee In 
queetion 

I dseaeca which appear to Improve from; 
the >eaBt treatment Iiulude atoniath 
trouhlofl of nil kinds, conatlimtlon mn 
down and nervonn eonHltiouH, Iomi of 
u eight and appetite, bollii, blnckheadn, 
and otherfl Tho Improvement appears to 
come from the MtlmulntJve effet*! of the 
vltamlnea on the glands, e^tpeclally those 
nf the digestive svstem, combinetl possW 
bly with aome other unexidalnetl prop¬ 
erties of jenst. 

Another algnlflcant conclusion was 
drawn from tho feeding of yeast to mts 
scrawny lethargic animal, rather 
dwindling In slse with unsleek and 
evident malnutrition will complefiely 
change tt« apiieamnce and reapimseM In 
a few days at moat on a diet unchanged 
except for a tiny bit of yeast ’ 
Undoubtedly umny persons are anffer 
Ing from a lack of aufflclent vltamli^ 
We use tinly the starchy part of our 
wheat polish mir rice, peel our vegetables 
and fnilts and thus remove fn»m onr diet 
most of the vita mines General health 
could without doubr be Improved by re¬ 
placing these lost elements In this con 
iioitioii on eminent pb>8lclan re<!enU> 
Huggestcti that we ent nt least a quarter 
of the sklu of oath orange because it Is 
rlih In vltamlnes 

Dr 11 Adams rmiofatr of the Division 
nf Agricultural Hluchemtstry of the Mln- 
neauta Agricultural Experiment Htatloii 
has experimented In the fedllng of vita 
mines to farm animals 
' From the standpoint of the stock 
feeder as well «« fnmi the Huctologlcal 
standpoint ** he soys, “this work suggests 
two important things which merit em 
pbasls first, the question of diet In rela¬ 
tion to aexnal vitality, sterillly, etc, and 
secondly, tho Importance of fresh green 
foods for all growing animals, especially 
poultry We have cured llmbomeck tu 
fowls by administering a vltamlne extract 
lirepared from wheat germ 
“It Is very possible that the laxative 
action of many fruits, whole grains and 
bran is due In a measure to fnereased 
gland secrethm brought about iiy the vita 
mine stimulation As a resqlt of our ob¬ 
servations we wish to state tentatively 
that the actions of the organs of internal 
secretion are dependent npon ^ ttimvh 
latlng acHon of the vltattlpes WttHher 
this Is in tliA natars of a liFva athnnlant 
hoetoar nntriant, or ehemleal nndena of 
k hormoiie la of eonrsb a aomtter of spee- 
nlattoo.** 

B«t wa are Interested here^ not so 
■ndi In tbs impvhvnmeat of tbs general 


bealtb during normal nfetlme as In 
whether this Hue of experimentation 
offers any hope that human life con be 
extended beyond the one-hundred year 
mark which, so far baa lieen nearly 
always the absfilnte limit of life Will It 
not lie iMiSAlhlc when the vltamlne* them 
selves, tlielr effcc.! on the glnntlH, and the 
effect of the glands ou the body are l>et 
ter known to live f(ir two hundred or 
five hundred yean? 

Wc may rcnsonahlv Oiiiuliide fn>m the 
wlentlfic evldcucv alresd> nt hand that 
such a thing Ik plnusllili at IcuhI There 
Met*mH to be no doubt that th« iKdentlal 
immortality of the cells which coiuihiro 
the iNNly has been iwtal>llNh«'<l Tin re is 
a growing \ f>liime of < v hleiu'c, porhaiw not 
cfinriUNlve bnt making the pnihiihfllty 
ven great, tliat old ngc Is IndiU'iMl prin 
ilfuilly 1>> the failure of cirtnln glainlH 
which exert a myftUrlotiK but a vcr> mil 
Influenco iiiKUi all nf the IxMllly tlmiieH 
Finally, tbi life and vigor of these glands 
HceniM dependent tiiM>u the m^MterUiiis foiKl 
element, vltnuilneM, 

It 1 h t<K) soon to draw ismltlve eoiicln 
fdoiiM, but ivrtaiiil} the path to n vast 
new field of reseim b is now clearvsl away 
which Odd may hold tremenilouM results 
for the human race 

Home Building Simplified 

(ronflMMcd from page 70) 
to their six and eight room dwellings 
when iKvmomic (‘oudltloiiH arc again Mt 
tle<l? I do not think no ] know of lUie 
case In tho middk^west when* a new 
Hliartment hnnite has lH*en built Is^slde an 
old style one The new niwrlments have 
three nioras as against six in the older 
one The quail tv of the build IngN Is Rlsitit 
the same, bnt the thrt*o-room apartiniuts 
r«*nt for more than the nelghlsiring six 
rooms 1 know pirAonnllv that evorv one 
of the small bnt eiitlnly nuNlcrn and 
convenient iipartmcnts Is nnhnl nil thi 
time and that ever since tlM*\ wi*re built 
the owner of the six nsim suites has bad 
trouhlt 111 kiH*plng tciinnts 

Aside from Influencing the dcvilopiuciit 
of s)Miei*-Having divtccK, whhh are revolu 
Ufiuixlng liiU*rlor ormngtuniitH, tho 
hmising shorragt* has h1m» had tin i nTei t 
of Htimnlatlng liivuitlon In inw tviioH of 
building matiriuls ninl In the iM>rfi‘<tlon 
of others. 

In the iK-vTiri* Avikhhan of Mnv 
JKth last then* was doNcrllH*d In detail 
the plan of Mr Simon l 4 ike for building 
Nuiiill monolltlili hollow wall concrete 
units In <>entrHlt«sl fn< lories, the com 
plctc unit to Im* dellvereti on a s|H»elnl 
tnit k to the lol, ready for iKHnipaut v 1 ho 
euiistruotlon nppar<*iitl> nvtnomes pn 
vliHiH objet ttoiiM to concn*tc homes In 
that It is damp-prooftHb (MmiitK of nii 
Inflidte variety of dt signs and docs not 
refiiilrc the erection and tearing down of 
costly forms gt the building site 

In this conneftbm another small bons 
tug unit which has rctently niuUe Its np 
p«*arHnce Is of Inti nst In this case sheet 
Inin 1m used In the coiistnii (Ion which bus 
manv novel features The thief feature 
of the houBc Is that no nail or Uolo pierces 
the galvHiilxed mitnl, so there are no 
points at which rust can Httackc the 
metal The outer walls art* made of No 
j(i gage sheet stet 1, galvaiilaed and 
imlnted, and formed into scctlonn 24 
Iiiflies wide with a rigid pn*saed steel 
Ntiiil In the center of each section These 
HcctlojiM interkkk with each other and 
the cflges are hrid In place and rcluforowl 
by iron rods, wlilcfa run tbmugh the see- 
thins lengthways, bolding Iho roof and 
eaves securely in place and being bolted 
at the huttmn to angle-iron Hills The 
roof also is of galvanised aboet steel and 
together with the outer walls forms a 
rhrld watertight all-sroel structure In¬ 
side this shell the finishing Is done with 
ordinary woodwork Walls and partitions 
are made of half-inch asbeskos wallboard 
nailed to wooden studding and rafters 
Aa an addad Insulation against heat and 
•oQOd all exterior walls are Hoed with 


'>iJpntaAlrflcr*lee 



If you are— 

a Flyer, 
a Stadent, 
an hutaructor 
in Flying or 
in extraction, 
a Manufacturer; 

You wrill be intereated in the 

borgaina offered by the War Dc- 
partment'a great tale of Air Service 
■urplus enginea, planea, aea sleda, 
spare parts, and accetaoriei 

Bvsry conosivsbls bit of equipment neeee- 
■ery to flying will be found lleied In the Air 
Service d^uog which is earn to ell pereone 
interested And the pricee which are fixed an 
only smell fractions of original cost of thla 
quality malarial 

For an in s t a nce a new engine at $1001 
Twenty-four foreign end domestic mekiw to 
choose from Some are readily con ve rt ed for 
uee ae marina nwtore AnoUier Inetatioa of 
the values offered pUnea at $100, $150, $2Ca 
and up to $1000 

Write for the Catalog 

These are great buys, and you will find 
many others in the catalog Look ovar the 
values offered, Inepeef the goods and plane 
your order At the low prices, tbaae gooda 
are movring Cut Oct your orders to early 
Write for the Catalog teXy Address 

Matorial Diepoeal and Sahraga D I v tol sa 
Air Se r vice 
WAR DEPARTMENT 
MM-K,Mniltiea«Bldc. WMhtattMi,DC 

VHStED'smBBBtXnBC 

SuiRinwB 

AlMMMniCAllllWMV 


We WUI Make It 

AiriMna In • awuU tuiaelos or aovahy ere- 
duced Iron Rnr msfal Rad Sni i h ed In any color 

Watarbuffy Button Co., Waterbary, Conn. 

South Dakota 
State School of Mine* 

lUpM otr, Sm* DdM«k 

HaeJunclimNlttwtwtlyMrlnttehMnr- 
utin* nave ai uwir duorwejr nirb a woodarfui ommmr 
UbuntoryMtlMltlwdiniURnslon 
Du f TR— are araated In OMl. glu er t iRl, MMas* 
aodilolalwalMl EagfaMatbie. 

XnuBRW aw low ■nd murti RtuntHHi n glvtnthabi 
dlrirtuel RtmlimL Write uod tol lo Ml yau mora abnoi 
UiaadvnntMMtaMapvuvMM. ror naniocewd boon of 
Tiawi addfoM. TM PTMtSmi, 
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SaENTIPIC AHEOaCAN 


PATENTS 

I I' JJAVl. AN INVf'NHON 

wliuliyoii hihIi to inituiit joii rnn s| 
write fiilfy unti fnily 1« Miinii A ^ 
C*o for in regtirfi to the ^tcat S 

wiiy of oljtiMiiinK prolii tioii I’liuse g 
aketetloB or ti inoU* I of >our in> g 
volition niiiJ n ilnn riplion of the q 
Uevice, oxplainiiiK itfi opimtion 
All roiniDtttlf^^tions are ntrii tly ran- 
fidetitiui Otir vtial onu lu e extend* 
iiiX over s jMTiod ot iievi*iit\ >iuni, 
enablos im m many coaes to adviM 
in roRard to patentability mtliuut 
any ex(M)Dse to the rlinnt Our Hand- 
liewk ou I'at-entii m aent free on nr 
quest Tins explmna our met hods, 
terms, el-r in refcnni to Pateate, 
Trad* Marlea, FmwIrb Putmta, ate. 

SCIENTIFIC AMERICAN 
fiMiln rMHl QHk* IM**. DmMw •! 
l U ri a tolwMlwt-Md parttaliw d rv- 


1 


MUNN A co^ 

nw TOIK 
CmCAGO, ILL. 
VASBIlfGrOJI D C 
UN nUNCUCO CAL 


Aiumal Saba c ri p tion Rataa 
Sdap ti fle Amarican Pnbltcat&o» 
Bclautlfle Amtrlcau (MUbllnhwl 1846 ) out 

jiHir 16 00 

Bcleiitinr Aiiiprlran Montlily (aatabllabed 

1670) fwa jaar $7 00 

PoaUffs prepaid In Unlti^ Htatea and poioa 
Blona, Mvxlcu, Cuba and 1 anama 
Poratan pMiaaa 

Bclantlflc American fl 60 par year addltlooaU 
Nclentltlc Amerlran Ilonthiy 73 e per year ad 
dltlonal 

Caaadlaa Peataa* 

BiieutlCc Auieriian 76 c per year addlUimal 
BHantlttr American Aluathly 80 c x»ar year addl 
tlunal 

Iba coniblnad aubacrlptlon rates and ntea to 
rorelgn cuunlrlea. lueiudluff laiiada, will ba 
furniabed up^in application 
Namit by poatal f»r expreaa imuiey order bank 
_draft ur thecL_ 


■tmiNUMI OPPORTUNITY 

r<Kf OAS tiaye a biiMliH«a poiAmmIoii of jroiir own and 
aam Ida Imvine lii aHrvica feea. A new arNinm nffnot 
aarracUuni raatllly laarued by anjroite at Iwma In a fnw 
waeka. Kaajr tarnu for munina oiwiiiituMaxcrywharti 
wftti alt Ute trade ynu can atteiHl to No capital re- 
wired or anoiiii to buy no agency or wilhitlng Aildrem 
fl^wnaoa liahi»tab»rien M Ibu-k liar IIohImu M aw 


B 1 IMNK 09 OPPOBTUNtTY 

aUHKTANIlAL iiuuMibuHiiriiia ciH-|ioraUon wauta 
aapaldfi mau bi aiituliiiali Imuu li anil inaiiaaaaalcoiiien 
•Me to tabos iiaoeaatry Uill allow oiimimm to Haiti 
MMra aa aaplaJnad. AddtoM, Air t limiiiier OM N 
HaJUmnrB Mil_ 


mxa AND PATBNT POD OALB 

mu makloa cider wlllHntt prm«. U kkia- of liMMibv 
vanta party to put uii market Kelldica patent ontrtahl, 
m royalt y f>aia Aroaile Hide IjhiiIm__ 

POSEWN STAMPS 

U mPPKRKNr HTAIdPH, inHudliig (miiui, Japan 
Preiirta t'olonlea, eU alveii to appllCMiU Air our blah 
arade approval ■elM'tloiia. Hciid referaiicM and aUmp 
C tba XIMlRU<Mll) HTAMP m DapA U, MIlAad. 


WANTED 

A warfca mattaavr of A l aldhty nuidani In hla Ida a a 
Baananilna iitaiiaanitHiui uf labor and tborvuably uplo- 
4ate on alt otbar quMthma mlaUna to maoutanUira of 
Metal iHtMlUi'U In a plant employlna afteen hundred 
la abrblaeiv liiindrcd in normal Pinae, Htele ea|N»r*wio»t 
aatary regulred and rareRtiirea. Unly tlionniably es 
nactanced men neodaw dy W n< HI Hcbmtinr Amerlran 

DVSINESS OPPODTtfNlTV 

RdDUl Uka to yet In loticta with AvMpUna Mmiu 
Naturera or otbeni who niialit become luiararted and 
M« nnancially able bi miiiliu't Ilnlicnpter-Acmptonn 
aaparJnieuta. OiMraulaed P> lie laitb liitaraatJujr and 
meilual Addrm X. U. Blackabar, P O Box SD. 
Biewtun, Ala. 



GAS, AIR, WATER. CASOUNC PUMPING 
by vaemun ar praiiaia of ak wMb 

LEIMAN BRQSTaIR PUMPS 


ROTARY-POSmVE 

Widrly u>«d for aaiotlna mcAKuriny 
fnoi)(U iirmtiHC prtH iMlpcrfecdcn, 
packayc wiamiciH, laiitk nlUnB de 
VKce litrl Ml hralmc nnlliu kac 
luntjuTs and blow plim, acHaibia 
rhrwK-al and fnhrr aiilutkaia, lund 
baathta lr>>tini for kah« vacuiun 
cleanlna tmming cnainM and 
numm pdlKiny wuum rbitcha, 
Wowina away atamplna* and cut 
Hnaa fmm pnaara and machmaa. 
rafeJkr A'e Af-T 06 
UUMAN MOS. SI WALKER ST.. N.Y 



T. 

felt Under thurenpnt iflliiuK pUn the 
(■umplote huune, 9 o by S 6 ftH*t ooutalntDff 
four rtNuns Aa<l tiafli. la ttold oiul erected 
rompliti' with iilninlilnir ami lUclitlng tlx 
tuna for a little JeoH tlinn $JOOO The 
boiiHo may U i xtemlofi lonjcthwiae ns ili*- 
Ktnxl In two-f<Nii uiiltK. lint eaunot \n* 
mmle more thnii oiu Ktory fii btlght 

I'nr Mil mnn nhn wlahia tn Inilld n tlla 
tliiilUr home fmm hla own pinna, there 
Im inti ri'si in new hnlhllnfc innterinla and 
In the IniproveimntH In old ouea, notably 
In HtiHvxi mnatrm f hut 

One of th( Inteat mnt< rials is n de 
Telopmi nl of th** iisphnlt shliiele In thla 
(iiM the HSphnlt hiiHP In made miteh 
heavier Ihnn iiKunl and a eontlug of 
irmiiml slate proKoefl on the Niirfaee Tt 
la iiiumI In large ntandAnllxed alalw ar 
aiding 

The latent development In atneeo work 
ta the rervimmendatlon from the Bureau 
of ^tamlarda. wbhh la being generally 
neeppteil by Inilldera. that r ben metal 
lath U iiHed the cuatoniary wiaal “sheet 
lug he dlHpetiiNMl ^Ith and liiHtead one 
coating of eemeiit be atureoed on the In 
Hide of the wall Tlila oompk^ely Im 
tieda the metal lath In Uu eement, pm 
tceting It from corrofdnn makea the wall 
more Are proof, and gives other dealraWe 
qua Mr lea liiHiilotlng pni>er la nnlted on 
the innide ahidding and over tbla are 
plaiNHl the furring atripa to which la 
iinlled the expanded meUl lath for the 
liiHidr plflKttr fliiiah Thia method dfffera 
radii ally from atnndanl praitloe and the 
requlremeiita of ninuy rltr building codcA 
wbhh call for a oolid iMUinl ahecting un 
dor the oiitalde aliieeo hut It la hiiekcfl 
hy wlentlflc Investigation 

A Newark \ T Inventor has placwl 
on the fiiarkit a new atneeo baae which 
hold a the promlm of remarkable rewilta 
It la In the form of alalta of Ini h thick 
IKirona concrete nearly an light and aa 
strong ns wiskI. which lire nulled directly 
to the stnddlng of the honae Only two 
eonta of atueisi nre tlum reqnireil to 
flniHh the wall The Inatde la plastered 
as usual 

The iKimalty of the concrete Is aeeiireil 
In a moMt Ingenious fashion Small pel 
lelH of piiriinn or some Klinllnr inaterlHl 
are mixeit wMh wind iiiid portlaiid ce- 
mint and the mixture spread In alnlw 
o\er wire ineHli ndnfonliig and nlhmcd 
to set for a day and a half Then the 
slalia nre plaeeil In an o>eii and onhject 
iMl to a high degree of heat The parafln 
In melted and driven off tlinuigh the pftrea 
of the concrete the fumes i*nught and 
coniUmseil hy distillation and usoil again 
In the form of pellets, and strange aa It 
may seem this heating doea not affect the 
structure of the ciuiiTcto but merely In 
terruptH the setting process until the slab 
again i-ools off The product Is surpris¬ 
ingly light and strong It Is believed that 
the onh slmllnr pnalnet now on the mar 
kef Is a light concrete mannfarttired by 
a Beldnii Arm, In which sawdust Is an 
Ingretllent 

While It mnv anpar that tills method 
would uiiike the slaha probthMUe In coat, 
the maker claims the Anisbed ImUcUng. 
lipcfluso the laNir Item Is lower, comU 
nlnnit the siimi ns hy anv other method 
of Mtiicco working It Is claimed thpt the 
insulnting qualities of the imrous wall are 
rerr mork(*d 

A niitiilier of imtenteil Mtuci'o mlxtuftw 
hiire also made their nppi'arHiice on the 
giarkit und ipiiilltleH are dnlmed for 
enih Such mlxtan>s nre said to be aa- 
perlor to onllnarj <v>meiit stucco And the 
miiierlal is entirely damp proof, moN 
elnstlf, desirably nilorwl and so on 

Since hoiMim are at a iireiulnm mor# 
attention Is Udiig luiid to making them 
Areproof A •c'heaie has fM»en devtaed hy 
n nnmher of mannfacturers of metal lath 
for rendering an ordinary frame ImllOUig 
so nearly Areproof that It wouW be hard 
to bam It dinm This Is done by fbe 
em thm of Areatopa at all vdlBeratapa 
points, as tmder all bearing partitiona nM 
Hind exterior wallA cellUi^ over bc«Hng 


plNuU and coal blue, at ddmikey hreaata, 
around Aiiea, baik ot kltdien raugea, 
aroulM] stair walls and under stalfA The 
plan adda about gSOO to tb« cost of a 

$An00 huUM> 

All 111 all the man who has waited to 
Imlld his home until condltiouH are more 
settled can |>roAt h> some very remark 
alile honsing developments for his 
waltInR 

Tomorrow*! Airships 

)t'>A/iaaf4 from- page 80) 

In thiK mse the Agures are based un an 
airship of miUlou cubic feet, which 
can \h3 coiintriicted In KiigUnd without 
dlAlcnlt> hy a slight oztenalon of the 
exlstlog oiietiM. This ship Is calculated 
tn bH^e a gniss lift of IMA tons and a 
dUposatde lift of OH tons The estl 
tuatetl H]>eed at full power is 7A m p h and 
the endurance, carrying 1A tons of pas- 
aeagera and freight, M) hours or 1800 
miles 

The proiMtaetl route to New \ork from 
London Is via Portugal and the Aioreii, to 
take advantage of the better weather con 
dltiona, tb# distance being S0OO mlJea and 
iho time taken 00 hours. The return 
Jounity would lie made hy a direct cross¬ 
ing of Home SOOO miles and time taken 
would be 00 hours 

With four airshiiM working It is autlci 
tutted from mu examination of weather 
records that orosslngH would be pracU<‘a 
hie on ^ days in the yaar, and that 200 
irossliiga t*ould he mgtStaUied. Fifteen 
tons would admit of 140 passengers and 
their luggage to be carried, or 00 pas- 
sengt'rs and 10 tons of mails. 

Synthetic Affricaltars 

(OfiaflMacd from pope 81) 

Whot used to be called theory has 
proved tn lie of the utmost practical Im¬ 
portance, so among the practice* derived 
from this knowledge la the Inoculation of 
newly reclaimed land, not with pure cul 
turcH, Imt with soil fnmi a nearby Acid 
which had home a leguminous crop the 
previous year These Itacterla spreading 
Mloaly thniugb the soil should be har- 
rowe«l In, and in no case left expowed to 
the burning sun This Insures a good 
flrat leguminous crop where otherwise 
failures had <ifteu to Ire recorded 

The climate has not been studied enough 
up till now tn couueitlon with crop pro¬ 
duction It plays an Important part. 
In Ml far as it allows the obtaining of 
hlgiH»r rro|is, when full advantage la 
takfii of its action 

Blachlnery and Implements are chooeu 
on the principle that only one type la beat 
sultctl to the work it has to perform 
’l>cc|» W4*rkiiig of the soil is one of the 
great iisMets of aynthetic agriculture 
Sometimes It Is uecessary to proceed grad¬ 
ually but the Anal results are lietter aera¬ 
tion bnmna, bacteria and feeding ele- 
nnuts for crops brought deeper, im 
proveil water supply, deep rooting en- 
conraged rropa suffer less from beat, and 
closer cropping cun be Indnlged In 

Snbsolliug has a marked effect on most 
of the crops, harrowing and espcciaUy 
sowing are nutro often done too shnllcm 
tliaii too deep and the moat favorable 
depth is seldom attained 

Utilllng and hoeing have most renmrk- 
able effoc ts, they are not used to tiie fall 
extent JuntlAed by their usefulness For 
Inafntioc. In summer a cr<q;t Is brought up 
rapidly by rolling, but once the tap root 
down, the surface must be broken to check 
evaiKirotlou. The effect uf hoeing baa been 
tnuislattMl hy Heveml people Into some¬ 
thing tangible like once hoeing equals a 
fibimpr hut twice equais a dr^ng, but 
still the dressing value Is often left asklsw 

Tn mi llport ^ng Elsctrk CvrrsRt 

(f*osf|||||^nd from pope 84) 
flnal posltloa The gtn pole te peable 
where the weighte do not beeoaae ceDald- 
prable With heavier at r u ct nr ea, a pair 
of shear toga may be sabatttated for tha 
ordinary gin pole. These are two loos 


^ im 

If t < 

polea ao set aa to laan ttofftld biMr ottMV 
tout fortotos toa Mea of a toll atid toto* 
row iaoectlcm triaagla. The feet of totot 
side polee may be aocBredto s hodsoa l a^ 
m e mb e r gt Its ends. Tbit oonpleto Ufr 
angle may to^ b* used mntik after too 
manner of the single gin pola, 

It Is hlgbly Important that tu preps^ 
retlfins be completed by tbe mouest 
aitual hoisting to poaltloD begtot. It 
seems that aeddents dpHbg tha actual 
erection are not so lufr^ueiit A tower 
may easily drop when erection haa 
reuhed a point where the tower la at a 
4A degree auglo If the tower sUpa at tha 
Jocatlun of the “binge,** any amount of 
trouble may ensue, not to aay lots of 
life or limb A goo^ deal of attenttoo 
has been given to the matter of this 
“binge" One of the enuLiiafni devftoee 
consists of a stout Iron pipe which Is em¬ 
ployed as the axle of rotatton Tha tovrer 
will naturally have two lags oU tha 
grounti Over tbe feet are aacured fboaa 
made of angle bare. These shoes are eo 
Mhaped as to fit woU and permit of bchig 
bolted to the foot ihvnnito the regular 
rivet boles. Bach shocrla provided w^to 
a steel loop so Axed aa to project hb- 
neath the sole The hole In tbeee loops la, 
say, five inches la dlsraoter When the. 
shoes have been bolted In plaee, the hot* 
tom legs of the tower wilt have two 
loops, one to each leg, forming, aa It were, 
pndongatlons of tbe lega. A 4-Inch iron 
pipe is passed through tbe two loops. 
This pipe is of a length to pernri^ sey, 1 
foot to project beyond omch loop and to 
form the **hiiige*' mi wUdi the tower Is 
to turn during the erectlnn operatkm* Is 
order to prevent the pipe Itself ftna flip¬ 
ping sideways on tbe ground, a loop ht 
the end of a steel cable Is pamed Ofir 
each projecting end, and the cabl4 Itself 
is aecured nt a convenient point on the 
side from which slippage, If It ooenrA la 
to be expected Pine driven Into tbe 
ground serve to provide iho proper polDto 
of anchorage 

When a tovrer Is being erected hy t)ie 
ihcar-leg method, It is important that the 
erecting operation be not peniIttSi to 
proceed too far tt is eaU toat many 
tiiwcrs have dropped because of having 
been pulled too far over To gaatd 
against UiiA wire rope Is attotoed to tbe 
bead of tbe tower and carried back on 
the side from which movcmeiit is to take 
place Naturally, this line, vrhlch is to 
be used substantially as a guy ropf^ mnst 
yield to allow erection to go on But It 
must be carefully controlled, and there 
must be sufficient reststance to prevent 
tbe erecting puU from gulng too far For¬ 
tunately, the maximum res t s to noe does not 
have to be exerted the Inetant tbe tower 
axis beooBtos vertical There wlU be no 
imbetantial danger of falling oWi to the 
erectlag direction, until tbe center of 
gravity reaebee the vertical plane through 
tbe “hinge " *nil« meant that tbe maxt- 
mnm length of the back guy rope does not 
have to be Axed betorehand with great 
exactness. Tbe rope Should he ) 0 Dg 
enoujto, but not too long, and there is a 
coneideraUe margin permiaatMe. Oonaa- 
qoently, it la proper to aecore the ground 
end of the rope to a nltobU anchorage 

A single team Is abls^ under ordliiair 
condltlone, to erect a 8,00(H;Knmd tower, 
with a pair of Mmar legs need to the man¬ 
ner de^bad. If the tower is of don- 
bto this weight, three teams may be ve- 
qulted Naturally, one may uae a tractor 
Instoad of teenis of horeee or mulee. 

The iMkgth of Kiaiie between towece has 
been the oahJect of a good deal of ttody 
Kzpericooe with very Short and very tong 
apana haa Ml to tha oonolnaicm that, whoa 
everything haa been taken Into conaddeca- 
tion, long Intervals between tqwM Se the 
preferable pracflca. Fleet met wtU some- 
ttoiea bo greitor, becauee of the helgM 
and irtdght of tha ftw«r towan^ hut Vjip 
mirfptMiaiito of tinea with igng ipauto 
deetSedlyMm. And ttlg to as 
poet be ooMMfpL*’ JM onlr to sm^ 
tmawltM. — frrr^tu riiiHittfriiiii 
Bona of jsMrVica SM fSdaaed. 
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Positive Control 

'l^HE Van Dorn Horizontal Hoist is 
^ connected to the body by a hnk and 
arm arrangement which msures positive 
control of the body There is absolutely 
no danger of the body biting suddenly 
imder the sltdmg load. The body can be 
stopped and locked, or lowered from any 
dumping angle up to 45* The truck can 
be m mobon while the body is being raised 
or lowered, the hoist stopping automabo- 
ally when the body is bpped at a 45’ angle 
or IS lowered to its bed. 


Buy produdkm at ta nuudMr 

You can sdU only muuand pvoducbont 
operabvet for anything dae> Buy the prowenea 
your employee* on as bunneiwce as vni 
sell It to curtomersl Have each man’s oi^|Nit J)m 
“bill of goods** to you) meeuund or coanitJ by a 

COUNTER 


inja <ul 




(OdfittihMiJMr 


Atiy machine iffAm pou wani Id pmA dbiM ii$ pf^duetton eott 
k a good ptaeo io fui en a Vooior You U find /uW Ao mrnlir 
for pour Av-miI \fgou*U Aamb Arough tho Vooim book l at^- 
eortiinly iko copy $ fioo* 

The Veedet Mfg. Co., 


Bv«ry iroek opgrator 
•bcmld hrrt th* Van Dm 
buUatln MtpUlninf tb« 
arlnoipU and opmtlon ol 
Van Dorn Vertical and 
Horlsonlal Ho ala Wrlta 
for your copy 



Cot away sMs ¥imw of the Vaa Dam 
Hor soatal Holm The power of the 
molar Is ureamelned thsooah a osrlae 
offsinfeo a JOi to mtfo aad k obk 

iw* * ri.!S'. »"».**** “ 


THE VAN DORN IRON WORKS COMPANY 

QavsUad 
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U MhoMUIo tt« «0Ht dsrlao a tm uid UnaUiw tb* bMm mxtrmmm to a port hf mmiu of tJw rodio almiah tnnamlttcd tnm tlw two Utrlithoom M«n dlmhr to tbe rlpht ond left of 

te VMmI. 1. Dhimimlll pro^entttino oC the wmmntx bi wlileh the mociwtifl enmnoee and the mdlo cnmiHua are wed tn eiHiJunetiaa with wIrrieM •hmele tninHiiltied from a IlchthooM. 
if Moaa of trliiao enodored in 0 tivM radio ecwenam inmattathm 4 TypJeal radio eocaiHuai outfit aa uerd by the I' S IJahUnjuae Service. 


DaUib tt tb* radio eoapoM now uod la BovIfaUnc aUpa in tofotjr dniinc togey weathrr 


n« Badto CowpMi aad NavifstlM 

8r Boll H i 0. Sharratt 

P aSBAPB It la too onob to any that fog will ba 
robbed of all of tta partta to tba naTigatur But lu 
view it tnoaaft dareemaata la Ibe radio co ai p ai a i It 
taag bt ^alaaad that manbatlag adsU or dritlng mow 
win ba t g g f i W oflbr.>tewar daageta to tba marinar In 
Wit traW far tba prAaoBoa of aaatioal aeourlty, tba 
OMaa* tt Uebtbooaaa and tba Buraaa of gtanOarda 
of Wa O. ft OttwtbMatf of OoauaarcO bare coDlointl/ 
atitda ralaaibM iM Iqwaitabt oontrlbatlona of late. 

' M tb gaatty vgU kaom, tba aOicttreiiaaa of tba radio 
OHapada-WMaefi Wadaiiwtolly apoa a prlaelpla dla* 
otfrotacia ibaoarir daya-af wireioM taU)pwptay tbat 
^ W MK e Wab ewB n t fl i d tbat tba radio wavao 
% (b0= IMiUot aavoMPO ta aa ODtaoaa or 
fiat-AliMW lieaffbw apparataa lay 

Viaattoa ta » b tgb r ' t ba aaeoaing waw 
l^aeitao* tbOpthwJbaadfitbU raaetioB 
alwt-’^aortwiaa or loop 
^ *iifMb''W^«ho arrlytag 

/ jbaab fUa444a la^ If bob' 

tearatobb It 


iir W 4 HMD' 




wio-h tu iiHUtrallK wbst Jh UnuLnl rt^-rAiUallfui * imit 
lutlQg frum atxddenur niitt^uiuo ffiruieU hy atljHfTiit 
^ir«* rlKKiiifc, Httn*! tuAHtH, Mmulcdmtatdcs, derrick bourne, 
iNMit daTtta, vMitllaenfa, etc IIichc lia\c a t4*iidem> 
at tlmca to prodwe aocoiulary wtivlraa of eain 

(laot mericy to vitiate tbo dlrcctlrp JuJlitcncc f>f tbe 
orlfdnai wnrea. Today, Uuvtever, tbanke tu peretMtent 
neiMrcb and Improveinefit, a mlrelma cumpaHs eau be 
callbratwl JnHt aa a iMiaictif coniiaiMi le ifimpt^utMtcd 
tn offnet the Influeuee of hKul matuicfi of Iron and ateel 
Tbe exiierlxneiita of tbe tvro BiireaiiM of tbe Department 
of Commerce have made It clear that mnefa can bo 
falned In mceptlve pmlahm by adfiptlnir a fixed wave 
toogtb for foa-elanttliDa tiHe ami then oillbratlmc the 
radio comiiasa aeoordlacly 

Dnrbur tbe World War. the United IftatM Navy did 
amdi to develop tbfi praetlf al aiipUcAthm of the radio 
ifootpam, aad Chat arm of the naUooal deConae called 
Ibio belaa a aamber oC fttiore atmtlona which It has 
atnoe operated ao c cia afq lly and bodily Theat radio 
atatUma wortc^ fitotipa and are provided with radio 
wag ioww VIS VpHi, on tbe reqaeat of a ship, la 
deteMbad fba poaKloD or that craft in tbe offlna. 
tlOb MiHnaatioa ta tnaamltted to the veaael by wlre- 
tMM tet mgdph y, Wto -two Rtattoaa cdc^imte, it is 
br Idottag the lUrecHoaal line from eadt. 


to ohtsJii a truiia Imiriua wbltb ratabllHliea clueely the 
liantlon of th< Inquiring navlaatitr lo Ih* pfrM*tlve, tbe 
fraft uiOMt Ik* niulpiHKl to mmd a pritHirUicd alaiuit to 
the Nhon* Htulloua and thou muat be able to receive and 
to tnuihlate tin restKiUMp ahlefa Ik lu code 
The I H 1 tahtbousc Service has Miiurht to develop 
a aystem wiih h nnuld fanctlon In the reverue order, f.e„ 
permit the inarln<*r to aacertaln hht iimtltlon without 
Hcmllux un> HlyiiulH In Khurt, rentier U fomdhlc 
for a veaNid carrylna ouly a nnideHt n*celvlna apparatuft. 
aiul wlthffut the aid uf a wirolmw operator to thread 
livr way ctinlldently throuitb an cnvelopltiff fofc Thin 
has lawn athiered by lustallliia at certain llyhlhoiues 
and on some llffbtdiips traiuoulttlua apparatus for tbe 
liropagatloQ of preHcribed wtreleea BianulH at fixed in¬ 
tervals—the itcrlodlclty and character t»f these aerv 
Ina to Identify the dlspatcfatna source 
As will bo reedlly appreciated tbe raiUo waves dur¬ 
ing bifurs of low visibility arc counted upon to iwrform 
the same goldlnf aervioo tlint tbe beacons would dia- 
ebarge In dark bonra and while the atmoKphero Is clear 
As soon as fog Interferes or thick weather obscures tbe 
vision oi tbe man on tbe bridge, the ayati m miables se¬ 
lected llghthoufiee and light vessels along tbe coast to 
i out continooiisly distlugulshlng radio signals. Tlie 
(Cosfinsrd oa gage f05) 




wrti ■wSvir. WrrTwfc, w. T MwieOM fMS yw 
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The BombinK Teats and Our Naval Policy 

I t the iH*4P|ih (if thin ctmntry and thetr Cougrem 
liiterpn*t crirrectlj the rtwulta of the rm^it Uimlt- 
lUK teatH oft the \ Irvinln CHpeo, they will demand 
the Immediate reluHertloii In the Navy HUl of the 
two naval alrtraft earrlera wbleb were ho atrougly mv 
omiaeudcd hy the General Itoard 
The dramatic Mtiiklug of the ^Uitfrleiiluml,'’ wbltdi 
went down elghtivn minuteii after a mortal blow waa 
otmek by a HlnRle bomb, dropped from an Army Mar¬ 
tin boml»er, duea nttt prove that the day of the big 
battleahip iiaa paaaud It would lie a grave mtafor 
tune If thta event aerved to create In the public mind 
any such t»eUef Aa a matter of fait the oinking 
proved nothing of the kind Tim one fact which It 
did mtabltrii wan that» If a liiKiP-iwuud bomb 1 b deto¬ 
nated at a propir dlHtanre lielow the aurfaci* of the 
water amt in tlom proximity to the Mibmerged portion 
of an nuguardod and tudiih*HH battleabtp, which la ten 
yean old and therefore at the oltaoleoi'cut atage of her 
life, ahe will be aeiit to the bottom 
Purtberniorc, there Is little doubt among thinie who 
wltneaeed the bombing that. If a bomb uf ^(NXi lOdU or 
even 0(10 imauda* weight mnireM a direct hit upon a 
•Up, great damago will tie done to her equipment, t>ar 
tlcnlarly to hiT lighting and idectrlitil and volce-plpi^ 
oommunkiitioiia, and a large imrt of her peraoiinel will 
be diMbled by ahiM k 

The one gn*at oiitataiidlug leawm la thla—that hIucv 
aerial bombM can work muth deadly baviK on a dread 
nangbt It Ih Imtwrative that a Ui*et be provided with 
every known defenalTe inoauB fur driving off or deatroy 
log the enem> bombing machluca before Uiey can get 
within Btrlktiig dUtance of the battle line 
There la but one abaoliitely effdctlvo proteiTlon of 
thla kind, and that cudbUU In the provlaloii for every 
fleet uf an alridaiie force, fliiincleutly powerful tu meet 
the enemy attack and obtain aBceudency In the air, 
early In any fleet engagement Kvery lupltal ship 
ahould carry upon ItM turn*U at leaMt two fant lighting 
or imrauit muihlueH, ami (wo obaervatlim and bombing 
markluea capable of Iwlng launclUNl by a iierfected 
laumidug device of the kind which baa funucil the aali 
ject of muih expi^rlmc^ritnl work In our Navy If our 
fleeta are to lie In a iKMitluu where tliey cun olitalii 
maatery of the air, It will be ni*cefUMiry to gu further 
than tbJa aud pnivide for each fleet (one for the At 
lantlc fleet and one for the racllb fliNt) a large and 
fuat airplane larrltr capable of hotialug aeveral ub- 
aervatlon and Uimblug maihluea aud faat lighting 
Bcouta To (irovlde tlie nwKled carrying enimdty, ami 
Hufllilent width and length of deika fur flying off and 
flying on thoHC Hhliw lOiould be wt leaHt 8d0 fiH>t In 
Uugth aud they ahould have engine power aufllclent 
to enablo them to work iiii quickly to a apep<l of 32 
kuotJC 

Ue have no aiu'h flgbting force in our Navy today 
therefore thU much at lenat la certain—that If, to¬ 
morrow, our batUi^blps were lighting a line action 
agaliiat an eneiuy that potMettaed auch an air force aa 
we have Juat deaerlbed, He would quickly eBtabllab 
I'ommaiid of the air, and hla bombing machines would 
1 m free to imsa over uur ltm>s, where they would be inb- 
IimT to no greiilor lutiT^erence than would come from 
the three-inch anti alnTaft gtma on our vnuwla. 

Now, talk with any expi>rlLneed Navy or Army bomb¬ 
ing man, and be will tell you that he cirea not a tnap 
of the Ungers for ao-callml anti aircraft Are He wlU 
Ml yon that If a plane dmuld be hit It la more a matter 
of luck than gtsKl ahooting In thla thi atatlattca of 


the war fully bear him out F'or 11 took only a UtUa 
less than 1000 shots to acore a damaging bit 
A strong force In the air, with airplane carriers In 
whlih ttiey can neat, repair aud rtqdeiilah, is the moat 
crying need of our Navy today That is the urgent 
iKaaon tanght by the recent sinking of the German war- 
•bl|ja off the Virginia Oapea 

The Literary Commeiitater 

\ KU\ language must have ItH classical lltera- 
tnre—though the pemUteiii’C with which The 
Vicar (If Wafcefleld retalna its place on the list 
ot the College Kntraun» hxamlnatloo Board may some¬ 
times cause one to wonder by what test and under 
what antlmrlty the list of classics is compiled Never- 
thelcHs, HaMsics there must be, nod careful, detailed 
Htudy of tlMwe dasslca The man who makes this sort 
of thing hts llfework has of course a different view¬ 
point upon Hueb study from that posaesaed by the man 
In the street Hut even granting this, and allowing the 
pnifesaor of Utenitun» all the latitude that ia by right 
his, we wonder whether analysis of the text of the 
classics Is not larrled to extremes of absurdity Y 
Iteference to any edition »f Hlinkespeare or Milton 
that bears the earmarks of conM*lentlouM editing will 
bring to light cases where this question must, at least 
by any but a classicist, Iw answered In the aillrmatlve. 
Much comment will properly be ottered on the style, the 
grammar, the choice of words. The growth of the lan¬ 
guage will hare more or leas light thrown upon It by 
a comparlMon of the teruia and the expresshins em¬ 
ployed with tiMSie current a hundred years sooner or 
a hundred > earn Inter Ail this Is defensible, and mure 
It Is admittedly luteresGng to identify the incidents 
in the life (»f Gohtbe which led to this, that, or the 
other great passage In his works It la pertinent to 
show sentences in HhakciqiearH that reflei't the Intlu 
once of Hai^ni or of Hpencer, or vlc(* versa It Is quite 
In order to lake an oliscure metaphor In Milton, and 
show how It refers tu a chain of lucldcuts In the life uf 
a patron or a frlimd But the assiduous commentators 
do not stop here 

Wb(*n we turn the average cluHsIclHt loose upon bis 
Cicero or hts Khakeiqieare or his Mchlller every word 
of the original la weighed In the lialauce with the at 
most care against all the possible alternatives which 
existed, and the prM-lse reason why the sutbor clnwe 
the oiH* he did Is si*t forth with learned gusto We 
have seen mon* apace and time thus lavlsbed upon the 
JUHtlflcatlfm of a single Hbakesiicarian conjunction 
than we would be wrlltlng to believe the bard of Avon 
had umsl up on the entire scene We have seen mure 
different aix'ountlngs for a curious Miltonian turn 
than the blind poet could poMlbly have Imagined, If 
be hud lain awake o' nights to worry about It In 
general, we have Hein the clansical irlUcs put more 
tieavy thought Into word after word, sentence after 
sentence, passage after passage, than It would have 
been humanly possible for the original author to have 
employed In the Name place He have seen them spend 
much valuable time aud use up a vast deal of more or 
lesH valuable fq»ace In distorting with labored comuMmt 
what Is on Un fa(« a casiml passage of the original If 
this were done merely lu the OcmIit to search imt the 
principles of good comiKislUun, ns uncouM lousl> put 
Into pi^Klci* by a mashr, we would hare no objection, 
lint tlie tenor of the commentatorH' remarks ptvdndes 
this supiKMdtlon He sincerely lielleves he U recon¬ 
structing tlie master's state of mind 
The classicist, unfortunately. Is In sufficient disre¬ 
pute in this * practical * aim to make It quite suianila- 
ous for him to pile up absurdities of bU own to add to 
bis b)W standing In the eye of the work a day world. 
Could he not, by aoroe chance^ refrain from auch studied 
nouHeuae as marks so many of his comments on the text 
of his original? To bis fellow classicists they may 
give the atmosphere of deep erudltlnn, bo nobody ^ 
do they stand fur anything but the sheerest nonaauso. 

Every Maa for Hinodf 

I N the ruthless destmctimi of our foreeta and the 
egtravagaut aud wasteful methods by which we 
ate using up the outorgl rcMourcea of Aamdah wb 
have bean following u poliog which has bm truly te- 
acrlbed aa one In whkh ft la a ease of **eT«ry man te« 
himself and the DevU take the hlndmoW.** 


The moat dteooaraghlg t|Mt abbot tlm Wliutu >itoar 
Hon U that, la spite of endless waminii knd tha ease* 
folly prepared goveramental stattetltt dKnrteg the 
rapid deplctlim of our resources, particularly of our 
forests, nobody seems to be very much dlstoshud and 
the movement to correct this abuse la appartotly mak¬ 
ing very alow headway 

Perhaps In making the above statmneot ws are apeak- 
Ing too broadly, but orthls we are certain—that It Is 
impoaslMe to paint In too dark colors and deuonnea too 
strongly the ruthless way In which the forests of this 
oountry onntitioe tu be swept away. Oil and coal ooos 
oonsumed are gone forever, and a mine worked ont 
and an oil field pumped dry have bem strldwn off the 
list of the nation's et^mumlc asseta. Not so* however, 
with the magniflceiit foreats of this country For the 
conditions are such that hy Judicioua and intelligent 
replanting, It in piNwllile to make our foreata peipet 
uaJ—so marvelona la the recuperative power of Nature 
in the matter of the perpetoaGon of forest growth. If 
only she be given a Cbanca. If tree plantlag 
pace with tree cntGng, Nature would take care of the 
balance between demand and supply 

That the thing can be done successfully, and foi 
generuGou after geuerstlun, has bem proved In the 
highly cultivated lands of Europe^ where the people 
seem to be poeaessed of a foretiMmght and patlei^ 
that are sadly lacking aoioag the Inhabitants of the 
uew world—lacking, at any rate, In this matter of for 
est preservatltm. In writing thus, we are not unmlnd- 
fnl of the work which Is being done by the Oovermaent 
through our Department of Forestry, but If we sre 
to get ade<piate remiltB, the work of the Department 
must hare the moral imeking of the country aa a whole 
The way In which our foreeta have been and are still 
being cut down Is an exhibition of a callous and very 
ugly Helflabneas. in thlrt matter we must realise 
that there are duties which we owe to posterity The 
foreNta lielong to the people who ahall come after us 
Juat as much ua they do to ns, and If we cut them down 
without provision for their permanent coutluuanre, wu 
are robldng tmaterlty of a prlceleM posse a slmi and a 
heritage to which they have every mural claim 

la couveniati<m mvmtly with a Persian dlplomst In 
Washliigtcm, we ankiNl him whether the district of 
Persia In which he lived were well wooded. ‘•Not a 
strip of tlml>er," he said "Just miles of sbsulutely 
liarreii, ann-bakod mountains. Once, these ranges were 
heavily clothed with timber, hut the Peratana through 
the centuries have done what you sre doing now In 
America—i*urtlng down tbelr timber without reideu 
lablng It” 

ItepreMentatlve l^vy, of Ohio, In a remmt speech 
before the Uouae of Representatives, spoke to the same 
(wlnt wheu be said ‘‘I'htB question of reforestation ia 
of monumental Imiwrtance America esnuot continue to 
exist aa a virile, forward-moving nation unless wo 
protect what v^e have and start to build up that 
which we have so ruthlessly destroyed We cannot 
afford to be a nation of Vandals modi longer America 
must reforest, or She will have to drink the bitter 
dregs of natimml decline and impotency ” 

Sir Robert HadMd Win the John Frits 
Medel 

HK line catholldty of iqiLrit which has siwsys 
characterised imr American englnem In tbelr 
sward of the John Frits Medal has been mani¬ 
fested In tiM award of this dlstingulabed token thla 
year to the well known BrItUb engineer sad metsUui^ 
gist, HIr Robert Hsdfleld fllr Robert Is perimps best 
known tu the world at large through the gpptlcatlAn 
of bis principles to ttm manufacture of armbr-pierdng 
shells, and throngh hla mathods tor the prevention of 
•egr o gntlob and piping hi tbs caating of IngotSr both 
of which have from time to time been d esc rib ed and 
lllustratsd la this Jtmm^ The John Frlti Medal was 
formally banded to Rlr Robert Hadlleldhy Mr Ambrose 
Bwassy, as chairm a n of a dstogation of ImcHoan engt*^ 
neers who had crosmd the Attentle fbr tho jArposs* 
It is a writ deserved lucsgillttott ^ the servleM bs Ima 
rendersd to englnecffiBg pfsetlon and ladtetty iy tbs 
discovery of mangaiiees steA The Mfdki Is Rm WgiM 
tMO<« JmuUam ^ a 

with th« tan (ofD^ «f yiBnwirtny 

faHhn tahiM !(, ' W 
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14 ^ R ii i KM U i atarttn.—Lovw to tot «Mta 

•Bd Ma hX a iWBtw oto, Uqqkl toituca Martara n- 
«4lUtlr Itoodaokl k Bttkad an *aU to poiotn auuqr 
am notaw aUnan. Kullr Uutelled, 
tkcy ou b# tottcfcamd frm ooe mofeor to BDOthor 
U a 4Ute«at ootafa, with alight aUmtkai to Uqold 
4mdff to Mdt tba mw rotor cbaractarlaUca. No dan 
agotapoomatlUNmghorerioadiaf. For eertaSn dnUea, 
fkfM iMtataaeo atartm aro dalmad to ba the oalr 
pnwttoal atartm Thm aurtara are totally en 
cloaed, tauortiv rteanliiiaoo and prmntliig araporaHon 
Of tba Uqntd. Aa ao»a, gliding atarttng of the mitor 
k atfw t ad without jdti or Jerica. 

CNiftaHb^ fl a at rta fl^ana. —Aitar an Inmtigatlon 
ootartng ;3S|000 fama, It la eatlmated bjr the Ontario 
qqyarnmwt that at loaat 10i,000 fgma wUl Inatall eloc- 
trldtj for Ugbttng and power purpoaaa aa aoon aa tbo 
aecaawry trananlaahm Unea are prorlded It la the 
tataotloii to onutmct 1000 mllea of tbeaa Itoeii during 
the next ftve jvani. Tbo Prortneial flardroeleetric 
P o wer OwnariartoB todaj la aerrliig about 200 rannlcl- 
palltlaa^ cperatca 18 dlatlnct ajrateBa aeattered orer the 
pnrrtaotw and diatrtbatea 805,000 horaapower of hjrdro- 
etoetrtc euergr With the early oonpletlitm of the 
QueenattaMIfalppewa plant on the Niagara Hirer, 110,- 
000 horaapow er wQl be aralhible for diatrlbutlon With 
eotsplata eeulpaMot Inatalled the plant will hare an 
nitlinajia eapadty of 025,000 bontepower 

Aa lataraaHng Ha ct rical Nlghtlanp haa made Ita 
appearabca In KngUnd It rumdata eiMeuUally of a 
aptral about 1% Im^bea long and 1 Inch in diameter, 
which la arranged rertlcally In a bulb fllled with nenn 
gaa. U|^ la produced by a discharge from this spiral 
In a rtmllar way to the Moore light or mercnry vapor 
Uunp, and the resulting Ulamlnation la of a beantifnl 
orange color Tbo rating of the lamp la about 0 watta. 
and Its life la said to be considerably greater than that 
of the ordinary metal ftlament lamp. It la aupplied 
for alternating current elrouita from 110 rolta np, and 
for direct current drculU from 150 v<ilta np I^mpa 
of this Mud abould dad a uaefnl application in nnraer 
leik dormltoiiea. hotela^ tbeatera and au on where a 
Ugnt of low current ooturamptlon t« required 

Tha Madia Ap p aa b T Wa was a tima rdian wirtltas 
telegraiihy appmUod only to the eiMWlled amatenr, 
and hla Interest was rather dltocted toward the tech 
nioal end than the mere pleaaare of gathering mea- 
■ages out of the air fur whatever they were worth 
With the eatabltahtng of Gorenimeut radio reports 
and a number of radio telephoiie bnuulcaatlng atatlonN 
throughout the country, radio reception liecomea a 
matter of considerable lutoreat t<» everyone, eapeelally 
pereoaa In remote districts who are ordinarily more ur 
leaa out-of-touch with the world at large. Today the 
farmer, the business man in the amall village, the 
camper and others can nse a stmtOe receiving aet and 
beep posted on what U going on In commerce, politics, 
ftodt and bond market, and even reliidon. 

Hm Langaat Tetephana CiWt In Bxiatenca haa bocn 
laid b etwaa n Kant ITuanla and the Oerman mainland, 
in order to get aronnd the wedgo-riiapcd territory as- 
algnad to PdUnd This cable has been laid to avoid 
Intemattonal dUBculttea from overland tetegraph and 
telofdKme llnea. It la about 100 miles In length and 
coutelna ilx telepbone pairs and tfarea ringte telegraph 
wlrsa. Bach of the twelve teletdione wires Is covered 
wlte a doable layer of annealed Irou wire All cunduc* 
tom am paper-insulated Owing to the depth reaching 
•ome 850 feet at its gvniteat point, a double lea«l 
■heath, a double spiral of steel wire, and Onally an 
outer Interlodted steel armoring have been naed 
Bvery iH mllat a water atop has been built into the 
cable to looallas any entrance of water Into the cable 
In cassof brask. 

OetUng Akht WUhant Platlim has eome to ba 
tha mis mthsr than ibo ezo^en With the sbutthig 
off of tha ptotlanm aoppHes in Russia, and with the 
cvsMncceasteg shortage and soaring pricas of this 
pradoua metal, eleccrlcal manufactorem have had to 
devMsp ways and ssmus of getting along without it 
FortnmMi^B suitable wtrea, such as alloys of iron snd 
Btateb Ohd ple W ite t l coated wltii capper, have cesne 
toba gtertmitr QMd tdr the teadtng hr wires of Ineaii- 
dsitettt laatph. ffuch wires have tha bame congBctent 
of wriiMhlBn ha glaaa and fhersfota inaha a good seal. 
H smfateea ptethmm has bean used for this purpoee; 
bbvteoM^f cS Dm p rtswnt high prfqss of plstinum each 
lacsgdsmmt imp selghe bava as meh as ten ceots 
wfeChjocpiMttm wire^ whirti wotbd mbmsny sdd to 
t^asdta^mhteisM Tim use of plhttpm for coff- 
tedh h s t t iptei jtoW hbapdooa l etffmiftmr as teag- 
amhsDidrlML tetter mmTwnm af its 
dj&IMo It Is not eagy 

•TiteiM JteMM^Tvtebaenti^ with It 


AfftroMoij 

Matear Ohss r vsr s In Ciacha-SlavaUa.—A eantral 
oOes for collecting r^iorts of meteor obssrvatlona in 
Oaecho-Slovakia was eaubtlabod In May, 1925, at 
HelqbsnbafVi Bohemia, by Arthur Beer A noteworthy 
featere of this undertaking la that 14 bmnrti atatlona 
have been estabUibad In different parts of the country 
fur the purpose of gathering Information regarding 
cgaoal olmervatlona of meteora, as dlatlngulHIied frcmi 
thoae made by regular obaerven. 

Small donda an Jnpttar^Prof. W. H* Pfdtertng* in 
a mvut address before the British Aatrooumicnl Aa- 
■odatlou, rcisUled the fact that during hla obaervatloiui 
at Arcfinlpa he noticed that the surface of Jupiter, lu 
stead uf being compoaad of nniform bands of ycUowista 
white or liniWB, really conaiated of an euormons nnm 
bor of extrenu^ minute reikliab brown chnidH, aeen 
upon a perfectly white backgrunud The effect of 
belts was pnidumi where the doudlots were numer¬ 
ous, and the light spaces where they were scarce He 
compared the apptarance of these spots to tbo well 
known 'rice grains" on the sun Their lengths lay In 
the direction of rotatloii of the planet. He said he had 
since observed the doodlets In Jamaica, and they have 
been seen In WSngland by Phillips and Stcevenson. 

Baranwtek Bffacte fai Martdiaa Clrclo Obaervatloaa, 
—^As tbo inclination of planes of eiiual Imrometric prea- 
sure In the atmosphere varies, there should be a corre¬ 
sponding variation In astronomical refraction, affe< ling 
tbo apparent piaritlona of stars. There has been a good 
(leal of dlacossion aa to the amount of aucb dlsidace- 
ineuts, esperially In connection with meridian circle ob- 
■ervalloua. The subject Is dlscuKsed in n recent paper 
liy 0 C Wylie, who haa examined a large body of astro- 
nomliwl olm^rvaItems for this purpose, and made com 
pariaona with the barometric gradients aa staled from 
the dally weather maps of the Weather Burean Ho 
Anda * by every method of attack, that the affect of the 
barometric gradient must lie exceedingly small, so 
small that olmervcrs need have no fear of its prodiidiig 
syatomatic errors In their routine work " 

Mtaantamanli of StelUr Diameters. •—The aenaa- 
tlcmal feat of mcaanrlng the diameter of Uetelgeuae, 
occompllabed biat lleccmiwr at the Mount Wilson ob- 
sarvatiiry with a 20^oot interfennaeter attached to 
the l(X>-lncb rcAector, has now been duplicated In the 
case of AretiiniA which was mettNnred by Mr ( U 
Pease with tbo same apporatua <m Feb 12,1921 With 
tlie mlffora of the liiterferometer 19 feet apart, the 
Inteffarence frlngca were invlalble, Indicating on angn 
lar diameter of 0024 sec for the star From the 
isirallax of Arctnrus, which la known with a eonsld 
erable degree of certainty, the star’s diameter Is com¬ 
puted to lie alKint 19,000,000 mlk^ In a recent report 
ou the measurement of Betelgcnse Hr I^caae states that 
olieervatl(nis made In |>er<*mlN>r Indicate the pussililllty 
of mcaanrlng Alpha CctI Alpha Tnnrt and Beta Qcml 
uomm by this process Concerning Betelgeuse be says 
the uncertainty of the ivciut measurement 1m about 
10 per cent The effect of a possible darkening at the 
limli, whltdi has been disregarded, would tend to make 
the measured rt^siitta too small 

A Hamarkabla SpacCraacepIc Blnary^The brighter 
component of the wcH-known visual binary Tan Cygnl 
was found to be a apectnsMNipIc binary by Barrett In 
1006, but Ita period was unknown until recently On 
the night of July 10,1920, l>r J 8 Paraskdvoponloa, of 
the National Observatory of Athena, took a aeries of 
lihotographs of the star’s spectrum at the Yerfcea Ob¬ 
servatory showing that its period Is only 3 hours and 
25 mlnutca, the ahorteat iieriod heretofore found for 
any apectroacupic binary By aMmmlug the aurfam 
brightness to lie the same as the sun's, since It baa 
Doarly the same spectral type, the rodlnn of the prind- 
piU component la found to be larger than the distance 
between the two components Neither the hypotbeala 
of a pear-shaped body nor an ezplanatioa along tbo 
line of the pulsation theory aiHieara to At this case 

Tnm North by iho aters.*—While everyone knowi 
that the Pole Star la not exactly at the north polo of 
the boavens, everyono does not reallae that. In the 
eonree of the small etede which It deaorlbei about the 
pole, It la exactly north of ua twice everf ^ huuro. 
Obvloudy there must be some other star so situated 
that when a plumb lino cuts It and l^larla the latter is 
In podtlon to skew tiio tnip north Of the easily 
dtatingulaliable stars, the best for the purpose are 2eu 
Ureao Uojoria and Ddte Cosalpoolm—both of them 
loctted bdow tbo pOlo. The American Nautical Abna 
teWi Taklo tit page TOO, gives full tofomation on this 
mo^iod of dotanAtelng the true north, Indndlng tbo 
exftet Intervgl of tigm Mie moat tedlt After Pdaria 
cornea vtvtieglly Aboive one or too other of tiio atara 
named, nnta It oocnplea a pteca exactly on the 
meridian. 


AntamoUto 

A New Rggt-ProeAng Preceesb «Meh hu bnen oo^# 
ceaafnUy used for small autumobllo portOi has been 
evolved lu a British research laboratory Tbto con¬ 
stats In boiling the nrticlea to be treated In a ooln 
tion of hydric-phosphate of Iron which prodnoee a dark 
gray Aniab practically immune from the attack of mot 
It la Bold to be very much more rapid than Ooalottialag 
and baa no effect upon either the atrengtb or tempm 

Tbs Mnnldpal GaooUne Hca ra Oi In MobIcIi, Qer^ 
many, hearse servlet* has lN*en **commnnallaml'’ and 
will bo carried out by menus of gaaollue automobUea 
exdUNively In the future Heretofore, the aervlce has 
lieen imrtly In the hands of livery men, who fundobed 
borscHlrawu hearses and partly of the city whl(*h owned 
H unmbor of electric hearses Ihe change from elec¬ 
tric to gaaoUne bearacs was due to the fact that the 
electrics were about worn out 

Reclaiming Used (ML —A new company has been 
organised In ficuidnn with the object of rccUlmIxig stale 
lubricating olL The WMHte oil enn bo bought at prices 
ranging up to about 8190 per bHi and In omne caaes 
i*an 1)0 had for the cuMt of ctdlccUcm It Is planned to 
estaMlsh Immediately a plnni near London with a 
capacity for treating 50 tons jier weik, which. It Is 
lM*lleve<1, can be esHlly co1le<*t<«d In Ijondon and other 
plants In the various large iltifts of the Kingdom 

To Clean Running Boorda and Floor. —From tha 
looks of the numiter of stained and dirty running boards 
on the cars in am It ^oiild seem that few motorlatH 
know how to clean them properly While soap and 
wuter win remove the mud and Mime of the dirt, the 
running boards will dry with the grease spots and 
other marks as plsln as before TbtMe can be entirely 
removed and tlie ctnerlng unde to look like new simply 
by willing them ulth a dean rag Maturated with kero 
Hene 1 his Im also the best way of (leaning the Aoor 
board a. 

Pre-Hoatera An American Featnro^Shiropean en¬ 
gineers have not gone nearly so far aa we have In the 
matter of applying heat to the Initimlng charge, from 
(leacriptionH of Kurop(*uii cara that have recently 
reached ns This may lie in iiart nccouiited for by the 
fact that none of the large Knropean industrlnl coon 
tries has the low winter temiiemtiires that we have 
to contend with bnt tin* chief reason undoubtedly Is 
that the gawillne sold In Kuropo at the preoeut time 
docs not have the low end point that ours has, and 
vaiMuisea at Iowimt temperatures. 

Narrower V-type EngtiMb—Londn, the automoUte 
manuftt(*turer of Italy, lias evolved a conatmeUem. re 
ceiitly ]>at(mted In England, by whhb the width of V 
type engines Is deiTeased In a twelve cylinder engine, 
for Instance, the axes of the two aeu (»f cyllndera do 
not meet at the ciuiter of the crankshaft hut a distance 
Im4ow the (runkshHft about equal to the length of the 
connecting rod Tbo axes of the connecting rods at 
d(*ad (vnterM make nu angle of 20 degrees and the 
(Tanks of each pair of cylinders make an angle of 40 
degrees In this way It Is hoped to obtain a fairly 
good balance 

Batter Sootod Bonnate^A rocontly devised englne- 

Iwnuct lock of the eccentric type Is claimed to penult 
of the use of ■ much stronger siirlug tlion Is used on 
the present type »f hsk and hUII lie readily operated 
with one Auger The eccentric locking clement Is 
SMMidated with the honuet catch In such a way that 
H two-point beorlng of the same Is Msmred, the Inten 
tion belug to prevent ratUlug and side motion of the 
Imnnet The bonnet lock Is adjusted by routing the 
liody on the anchor bolt This lengthens or ofaortena 
the lock, as desired Ka(h time the lock Is ndeaaed the 
anriior bolt Is antomatically forced Into engagement 
with an aboorbent oil aatorated pad, contained within 
the lock body This luhiirnten nil moving parts. 

Notoral Gaa GoaoUnc,^—By tha addition of the high¬ 
ly volatile natural gas gasnUuo It U possible to make 
use of the gasolines of low volatility In even cold 
weather The failure of natural gas through Ohio and 
Panm^lvaula which are the two leading natural gas 
states. Is of course gedug to have a almllar effect on 
the natural gas gasolim* industry An authority has 
iwlnted out the ever mending use of the ahoorp- 
tlon methods of manufacturing natural-goa gaoo- 
llne Tbia. he stated, la a result of axperiments 
during the war on the high almonitlon qualities of 
charcoal This development Is going ahead very rap¬ 
idly and plants using It are running at 50 to 75 per 
cent eAlelency, wbicb Is higher thnn by previous metb 
ods. It la alfio found possible by this method to ex 
tract the goaollne from natnral gaaes which are very 
lean in gasullDe and from which It Is practically im- 
puiMlblc to get results with the compreaaion mcibod 
wkkh waa previously uaod 
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Depth-Bombing front the Air 

Results and Lessons of the Sinking of die **Fraid£(i|it** and **Osihdadand** (Ht 0m Yirffinit Oiiat 


q'^lIE United Htutcs Nurj 
1 In to be conieratulated 


iilKju the suceeHH wblch at 
tended the rcf*i«iit elulNtruU I 
iilr bomblnic teatH, extdidtnir 
liver H iiortod of Hereml i 
H cokR, In the (Y>urHe of ^ 
which Mwernl HiihninrlDcs 
Mini diwtno era a modern 
Kcoiit (rideer, and a 22 , 000 > 
ton drcadnanKbt iKoro wnt 
to the Uittou) TIu*ho hIiIiw 
were nlloratiNl Ut tlie UnltiMl 
Htatea an uur Nbare of tliat 
portlim of the anm ndin^l 
frermn fleet which wna not i 
mink at Kcapa Flow or was 
H tlvaaed mihsotimntly to 
that alnklnff. Tbeite iihl}M 
were allocated with the nn 
derstandlng that they were 
to be ccmipletely destroyed 

before the dose of Aiimiiit, 1921 The Nnvy decided 
that they would destroy them nmler conditions which 
would simulate, to some extent, the condltloua of actual 
warfare The plan of opcraHoua cooCenplated flmfi 
an attempt to destroy the ahliw by liomhlna from the 
air, and aecondly, should the homblna fall to put them 
down, an attack liy ami Are Hboiild both of tbeae 
efTorta fall In the cawe of any shlii. n wrerklna crew 
waa to be oent aboard and the vessel was to lie sunk 
by high explosives pliu'iMl within lier hull 
Many mouths aao, when these plans a-ert 
formulated and before the dlsciisalon mm 
to the relative value of Immblna planer 
and battleahlps had fcrown to Its present 
dlnenslons, the Navy Department, In a 
flue aplHt of cooiwratlon with the Arm) 
reqneated the Army Air Forces to Join 
them In these bombing attacks. Wo wish 
to take this opportunity to contradict the 
popular impression which unfortunately 
the dally presa has done so much to de¬ 
velop, that there was any spirit of rivalry 
or IlcHtw competition between the two 
fbroes. As a natter of fact, the Army 
greatly appreciated the opportunity thus 
presented, and the cooperation between 
tbs two waa marked by good sportsmanship and per 
feet military coonllnatlna 

OmdiUona Wars Highly FaTorabta for tho Attack 

If we wloh to get a true persiwctlve of these experi¬ 
ments, we must boar In mind and It slicmhl be empbaslxed 
at the very outset, that the coudltkius under which 
the bombing was carried out were purposely mode aa 
favorable as possible for the attack It should be 
understood that neveur again except in the event of 
extreme carelesauess nml 
neglect, will any airplane* 
force lie able to fly, at Its 
own chosen height and in Its 
own chosen weather, across 
a fleet of anchored ships 
which has no defenm* what 
ever against the cuomy If 
you were to ask any of the 
bombers of the nttAckliig 
air force he would bc*ar out 
the above statement and tell 
you that from his point of 
view ho had every iMNwthlo 
rondUlcMi in hla favor 

To imrtlciilorlae wo may 
mention, first that the mewt 
MUcccssfnt appniAcIi to the 
target Is one tlint is made 
with the target done! to 
windward, and In c\ery case 
during the three dii>H thlH 
ue uore ultncwseM of the 
bombing, the attack uns 
made up the wlinl In an 
actual engagement such fiee- 
doni of choice would not be 
possible 

Secondly, each fltgbt of 
planes wna permitted to pass 
over the target and with 
bold Ita bomba, if ttie cap¬ 



*H)atfriealand'' slaking, qnartenlccb anbrnergedt kaary Ufli to pOft 


toriaetofl 
WOOM 0 flkkr 
a ttejitk of mcM oo'Mfho 
«B ittt MW ^ migm 1i| 
looM hr tko'flMay, 
flM in«F wott rtehn tOr'ko 
OM of Me mos^ eflMtIye t)o* 
Hnm gthOitt 

boflMk,, portleefarir hjkjuit 
Moss wbkb km 
flMM Ukh iltttodtkt 
tuoy, mm wofo oo 01 ^ 
poebkg cMft In ihe eif, TSo 
faet flghtiv *MQt U mnnigr 
of the hmrt b orn k jeo mdr 
Mine eifcd» tmiMa oekittir 
|g protecM by hn own 
■oonta gbo wM he Mot down 
before necking the tergflt 

gighroMM^rfJEntetr 


tain did nut consider that the iMtsUlon was Ideal for 
rekNUiliig the bombs, In feet, e flight would sometimes 
pass two or throe times across the target before it had 
made the neccasary cometioos and eonsMersd Itaslf 
in the best possible posttioii. This, of oourM would be 
imposslhle In actual battle, where the opposing snemy 
craft would bo In the air end e barrage if antl-alrcrnft 
shrapnel would be built up against the attack 
Thirdly, the attacks were made only hi faToraUe 



DiraeC Ut on *ftnnkfnrl’’t nele aplasli ef frngmento 

weather Low lying cloada, a heavy baas and the 
approach of twilight wera suflldent to cell off the 
operatlono. In wartime, of course, the attacking force 
would have to take Ita diances of adverse wind and 
weather and poor vlalblUty 
Fouitbly, the targets were auchored—« point of Im 
meuse advantage to the bomber, when nring hla slgfata 
from the pUme above. Is an actual flgbt batUeMIpe 
would lie moving from 17 to 20 knots an hour, crulaera 
from 20 to 80 knots, and the quick helm, which dmrec- 


Having cleared the air bf the ahote atataMWit ef 
the favorable emuttUena oader whkk 4kt Ifftiflka* 
were made^ we haataa to state that ibe work den* 
against the '^Frankfort*' and **Ostfirtealaad" wee «k- 
caUent The Army and Navy bonbera ara to tm ckp- 
gratnlatod. Due largriy to the fact that they teate 
worUag off an old ato^ of BegUgh bdinba» nlargbpar- 
centage of the Navy Mota hr ovod to be ^*dndi;'* ind 
ooneeqoenUy their work dM not make suck a dAngerie 
showing as that of their conffe r ee of ^ 
Army We tmember one Navy itgM 
which let faU haltHi.doaeii boteba iSkfA 
formed a bsantifia peteecn aioond and 
on the **rrnttkfart"; httt net one of titese 
bombs detuoated. Without bavtng the ax 
act flgnm at hand, we tblpk It ii Mfa to 
say that fully 00 jtor cent ot fba bondM 
either made direct hits upon the tergit or 
dropped aufttcteutly near to have n Ikun- 
aging rifact upon the aolnnerged htol of 
tile shlpiL When we re m amber that air 
bombing in even today, a oomparntlVily 
new art, and that the slghttM Instrn- 
owots are ofmsklersd to be in the osperb 
msntsl ataga, we feri junttfled la pre- 
dfctliig that hefoie many yeara have 
paseed, bombing from tha air, aven at mneh gre a ter 
altitudes than the IflOO to 1TOO feet eaaphyod hi the 
recent testa, will take on soowdiliig of tha aoeoincy 
of gna-dra. It should be remembered, fnrtbecaMre. 
that about tiie last man to play aafe in warfare Is 
your air pilot After aeeteg a stngle k000*kohnd bonto 
ernabing in the nnderbody of a huttleOkip aa thOuuh It 
were an eggriiri}, it ia ewtala thaf nnder tha telatelBs 
of a great battle, upon which Me fhta of a nation 
depends, there wiu be found many an alrmah Who 
^ wifi not hatitato to dtee 

down at 300 aa hour, 
nntil he la Within polat- 
blanh ranges and plaoi hia 
bomb in ivmt tha rUMt poti* 
tion alongrida tha anamy to 
sink kite, and eink Jtim 
qntetor 


DIraal Rlto 
Ore 1# Bm 


"Sir* 


^Cteto 


Tha akt and tha naw. A Uim out fiar bamhiUg 

••OlympU," Ik yeara old atiolSi eatemlarina 




During tite itete of July 
laih agalntt tha Tmtot- 
forCi,’' whieh tee wttoaeiW 

?5.-SSff2TS' 

Im,* «f 18W jnKd* CmM tte 
tuvitk It ^mm jdHuto 4m^ 

MMk itTTtnrtiHiM MiMi nf 
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Bate hate'' uuim ana ^ 
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Pf tvim howiiH mWh 
ftp)! tatw hr am mmMi 


MMlp# np^ wbM 1* 
cPWMtMUtf* of hipb os 
tdMhrai SfliMtItMflo At thft 

Writ Dht wfmtmdhm 
W$9W b» 4 mM wltb 
iilM flC of 

IM tiM «tuiti»c«l 

Wwiidoot te «C itiA 
4pi4ik VbM oCtra. wh«a 
tli^; WKoICA eiaaxod Away 

1ft vftiriA InpoMAtte to 

doAiCt lUt SMfcoAAl dABAgA 
AVOB ttuMfth tte mott pow 

f«M glQKfW. no IttOSt 
dfAiOAtto bit aa 4 thA ouo 
trttt liAlAAOtAtriy TWblA «• 

AAltl WOA AMdA t»r A dOCK 

pottAd Unb ftrbbh poaoed 
tbronili tte mpATAtmctBrA 
dtdi oC tte **FtAiiifBrt* 
dnirtilftftPi Md by the foret 

desk A»tf bOBft Ik dm tht BoawrfcAblA 
AMtOfttoiblpAAWA AAIIAAOH 

JoaM At tUt tbnraib (ho gUM oor thooghta wcot 
Muok tAdoodlAtoly to tAo Atnldiig ot the IfAlne and to 
tbA nHBArfcAblA way In whieb tha fondacfc waa lifted 
np and onM badi vpoA tbt anpcr-atroctare in the 
groat esi^oaiOH aft Havana Tha boartw failed to 
penatrata tba p taftect l ra dadc of tha rrankfnrt and 
Apgamitly did no great bann to the aheiL plating of 
tba ibAp abava water They lallad to atart any ae 
rloaa laaka doHng tba drat aamal honn of bomb lB gf 
and tliM la apita of tba fact that tba Utar bomba 
dnnNl ^vera of dOlbpoaad weU^t Ho wen did tba 
cmlaer atatMl ep abdar thla attack that it began to 
aeam doAbkfal whatbar aba wonkl ba aent down before 
tba day waa am Tba fatal blow wai dellrcrad cm tbt 
atarbqaid bow and not far from tbe ablp a bull The 
datOMtieii was tteavy, tha hanuner blow of It halng fidt 
Tbroogb ISw water by oar ablp wblcfa at tba tine waa 
over good yard# dlgtant There was a Mg nphcaTal 
of water whiai M anlnly acroaa tha eblp, and whan 
It bad drgldad oCp It waa aeeo that the bow waa 
ateadtly aetttl^ and the etam rlaliig abore lU nonaal 
dotation naik Twenty mlnntea after the fatal bomb 
bad r ni f U4 In the Mo of tba ‘‘Frankfiurt,' Aa dia 
Appearad. 

ilaUnC a# tha Dkaainaaght ^W W aa land* * 

Tbe g aagt to of Ae attack tom Ae dreadnangtat 
MM for bombing ftnt with dOOimiiid 
andtlM^M ddCHiKauif bom b a. If tbaaa Ailed to 
alnk m Mfel A* WM A ba bombed wlA 1000 pound 
boofba oM wira atA afiOat, an attack with a sped 
lied nagriWw bondw aw A ba mndo If 

aha mmtM Ao«b Ab;^tta|karlTAala.-* llagfthip of tha 

AtWkth ts P*tJBW «*«et 

<if ]44Mk Mn «tA ClatMoe « Mot Mm tUn 18,000 
ratO W alM* KnltuSt mota, if A* rtililasM of the 
•Up mmovIM arm *• OmI Mrt, s poMd froa tbe 
Nottli DUaeii'* to m aboaMI, |iIm« lane AargM 
of iVt M her betten awl 
■talk tat, Tha eaBfldanca 
tat thi kwdwti VOtoai Of 
aattfoipada tafl ntl-tttaw 
Internal rtmacMtlwi araa 
aoc^ Aat fheca ware a 
Urge AMmbar of oAcers and 
men of tha diet who be- 
UfM Aat tattotad an Aa 
might bo U tmr apppr wM»i 
Aa ^QrttrimlAid" woald 
anoenmb only A Aa watt 
pUwed OAlroa ftf Aa ^T)An^ 
rntTAbtA/* 



b view fram aliplAna af a diiaet hU mi **1 nmkfart ** Note tba charactarlatic dari 
A luC And tha aplaah af aeattarad fragmanUp blawn from Aa appm warka of eUp 

ights wcot Gamuui batHeahlp conatrmtUMi and It is agreed Aat fiom comii 

be and to in anderwatar subdlvUloa as a protection against mine It Is the c( 

was lifted and torpedOp the Ocnaans were eomawhat ahead of Icllevc Am 

are in Aa contemporary ships Tbe OstfrlesUnd U by no means a few feet 

Ailed to out of data^ as may ba Judged from Aa Act Aat Ae « sevUon a 



one armond bulkbead of a 
tough ductile ated destgnecT 
to bend a 1 Aout breaking 
under tbe Impact of high e% 
pIcHlres Such at least was 
Ac dtwign and as far as 
no know ibe nas built ar 
cfirdloitly At any rate tbe 
Ostfrlisland baa It to her 
ciedlt that In the flight 

I a< k b» Oprmnny after the 
iMttle of TutUnd she struck 

II iiilue and nerertbeless 
nmhed |>ort under her own 
ponpr A sifter Alp Is 
(.redltcMl ^iA ba%lng re 
ceUed during Ae same bat 
tie the hicm of frmr Ifl Im b 
BrltlA Aells in addition 
to bolug tnh'e torpedood 
IbU vcHiK 1 also reaAed 
port An Important fiatun 
In hi r conHtruction, which la 
of gnat importance In ctm 
side ring the quick sinking 
of Ihe \caMl U that her 
bulkboadH were not pierced 

totf Udf 'y doon ta. 

^ ith«r words ftinumnilcatioii 

fiom (omimrtnMut t( rcmpnrtmiut waa up and ovir 
It Is the cniialdeniti ii f them facts which Icada us to 
Icllevc Aat Ac JiOniHuud hcmib which was dftonated 
a few feet ftt m her p irt quarter must havi opened up 
a sectlaii of tbi nnderhod^ of the ship far grvati r than 
would have beem blown In by Ao detonation of a tor- 
l)edo or a mine 


Bomb from Navy Kartta bombor batiu andor 
water naar sCarboaid bow of ’‘FraakAit'* 

was a ccmttmporary wlA Ae latest of Ao British 12 
gun and Ao osillest of the BrltlA 18 5 gun dread 
naughts, and also wlA our own dresdnsugbU UUh ' 
■*FloriA* Arkansas’ and Wyoming Within ber 
outer Atll she had Icmgiriidinal hnrkbeads Indndlng 


T» Ml ikt foa ripats* 
caaea ar^MkWMM <M«nM 
mA it 

m wi^i^ tTmiiiA 
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I af water MIPM the 4acki af tha-Pnakfkit* 


How She Went Down 

Ihe bombing of the (bitfricaland waa set for 
Wednesday and Thursday tbe 20A and 21st of Julv 
Due to unAvorable weaAir cxmditlcms Ae Arst attsede 
did not start until noon It was carried out wlA 61N> 
IKHmd bennha which were will jdared some of them 
aboord and some not far fmm tbe Alp After two 
direct bits Ae destroyer Harding from whlA we 
ohaer\ed Ae test steamed In slcwgslde tha Ostfrira 
land and even from Ae distance of lOO yards It was 
Impoaslble to note an) ixtemal effects from these ex 
iHoslona They had piiiitratod Ae upper decks and 
burst abene Ac prolccMlve deik—wfalA of course Aey 
failed to affect On resAlng Ae scene of operatlmia on 
the morning of Ae 21st It was noticed Ait Ae **Ost 
Inesland was abemt two feet down at Ae stem and 
It was evident that a slow Uak bad been developed by 
the bombing of Ac prerlins afternoon Jhiring the 
early miming of thi 21st aitacks wire made by flve 
Ann> Hartln homlera which dropped ]0UQ<poand 
hi mbs J bese failed to make any apturedable dlffereDc*e 
111 the sulimersiuu of tbe ship It had been Intended to 
trv tbe pLiKtrstire effect of 14 tiKb naval aheUa 
dropped from naval bombe rs but, dm to a change of 
program flvi Martin iHunU n and a Handley Page ma 
china came out from langliy liild carrying2000pound 
himba Ordera had been given to endeavor to place 
theae outside of the ship and as near to her hnll aa 
puaslbie Tbe work of destruction la believed to have 
Im^ done by two of Aeoe half dowm bombs—namely 
the fourth and flfA One of 
thcKi Ian led cIom In on tbe 
isrt side (f (he veesil not 
fai aft of amid Alps and 
the second ilose in cm the 
port stele cif A« stem 

Ihe destroyer HaidlaiT 
was about two mllea dlatant 
from tbe stem and directly 
In Urn wlA the longiAdi 
nal a\U of the Alp The 
delarc d nc tfon fuse of the 
Hecond bomb must have 
worked admirably and ha\o 
hurst Ac tomb well down 
below the snrfact for Ik 
lifted and dcopiied upon the 
Alp an euermms quantity 
of water whiA from our 
point of obmrxntloa com 
pUtih bid Ihe from 

slAt As Ae finer mist 
disappeared we n diced Aat 
a perfect Niagara of solid 
water was in urlng down 
from the brldkc the conning 
tower the after Arret and 
Ae qnartenleck When thla 
Im **Praakrgit* (< on papa log) 
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MilMI 4k ttK/L 


Dead Men^s FingerB 

One of the Most Interesting Croups of Our Less Gomikioii Foiqgom CrQiwdHi 


By Dr. 

O NK of tile mimmer boAnlem Inidftted UiHt It was 
It deutl mt iiiiother favored a leak In oite of the 
itewrr iiliies hm pvpinnatlon The myoolnaliit of Um 
INirty iuresUfcated the honae ami i«h>ii enM^med 

trinmiibAnt IteurtoK uloft a ii|)ei*lmen <if the 

veiled Htliiklkorn After he had ex|)lAliied how the 
icreoii, Klltuy cap, bonie m the white at<*tu, wa« attrao- 
tlTp to flies Itovanne of its odor. wbii4i dereloiied only 
after the sptirea were luotiire and ready for dlfttrlba- 
tlon, all hemiue liiter(*HUMl , and It was <hw lady s 
optnlon tfaHt the iMlor like that of the Mkuiik, waa 
‘^rotiy Init not ]MirtlenlNr1> dlnagreeahle '* From tlma 
Imtnetnorlal, man has dreoded tlw unknown and grouOy 
exaggemted what he hSH not tiiKterstood I 
'Hip HtlnkhoruA or “dead lueu n flimerM,** aa tliey ara 
snmetliueH caUih]. tieeur dnring the summer and fall 
alKmt ImttdIniCH, In cultivated gnmndii. or on the ground 
ill woodN. ami mord of them niakr their p ro se n ce 
kuown lo a iMiuerful fetid odor The niulergruiind 
mycelium, or spawn, i^ouHtsts of cord like stranils mat 
ted together, to which are attached rounded, pink or 
white *'eggN," and from thoHe arise at the proiier sea 
son couaplninn* stalks Itearlng at their apex the spfires 
and the malodonais tdlme an attractive to bbnv flies, 
tnreen flics, enninu lieetles, etc 
If one of these “eggs' Is ent open, all the imrtH of the 
mature fruit IhmI> may lie wnmi In imliryo nnuiiactly 


iUuni Alphonso Mumll* New York BoCuueel 

dapfioafa. Tb« cap la liell shaisHl, 5 centimatera lung, 
tba surface appearing strongly retteuUte<pittod after 
tlm fetid, ollTaceona idaba has 1>een devuocad by lllas 
or washed away by rtliia; aiiex trunaitib ptrterata, 
sporea ohlcmg^lllpauld involveil In macUB at matortty , 
stem fnslform*eyUiiflrlc, taparlng at each aod, caQnlar- 
spongy, white, hollow, 10*20 eentimetm high, S.M 
oenfcimeterH thick, vatl whita, reticulate, vmriahAa In 
length, aometimea mneh afxtianded. always coMptcuotts. 
fragile, egg globose, nearly wblte, frequently piufclsfar 
fl>7 centimeters In diameter 
This vary consplcooua and ohjectionable spades oo* 
mrs in tba United States almiit ImUdlnga and near 
Htumpa in Helds and In the edges of woods. It may be 
ttasUy re(*uguliusl by its conspiiniuns veil, which la at- 
tiiched near the ats‘x beniutth the cap and hauga down 
t4) the mUhlle of the stem or lower There ard few 
flner examples of natural lai’o-work than this delicate 
white \'ei1 The matnre fniltlug surface, or gteba. Is 
extremely fetid, proving attraetlve to fltea, which 
<llMfiemlUftte the sisircs The stfiikhoms have usually 
Itpen considered polMiiioua. although lltUe exiierimeot 
Ing has tss*n d<nte in the group on aocsiunt of thdr 
(Hlor According to Mcllvaiiie, the egga are tender awl 
excellent for food when cut in rilcea and fried or 
sIi*W4m 1 1 have f<miid the vdhd stinkhopu frequently 
fiiiin midsummer to fall in ^ew Kngland and aonth- 


Gmtden 

la smooth Instead of deonaly pUtad; and ib odM la 
leas ponetrattog and dh mg rabhim iba ▼fU^ Ih h 
thin, ddkate mambrane, whleb is nsngHy donotn ^ - 
Urasnth the etp and tf ier a to ne not nottoad. 

1 have apadmena fhon Canada dad moat of the 
eaWem states and hate found thsm at ttmaa In great 
hboiidaBoa. One gntettn at fthocn 1 dfoesnond a bed 
tn on (dd sawdnst plla from which I beottfht In ahiw 
and jaatnra plants by tho baakettqt At A Matoln 
Ntegs of davetopaaent tre fonnd it CToeadfngly dHIteolt to 
obtain pbotograiAs that ware not btnnad If Itm mpao- 
ment of tha atelka. 

Tba eommoB Htlnkhom of Bnrop^ /taypha n aa <m|Mi 
dbwa, looks racy mneb Ilka fbe sawdnot otlnkborn, 
imt has no veil of any kiwi and Its eop la eaorsely 
retlenlata like that of the vallad stlnkhom. A pink 
variety la Mid to oecor in the sonthm United Btetea, 
imt I have aeon no typical ^leclmaas aocapt la Barope, 
where it is fnlly as abondant and ofC^nalva at in enr 
relied stlnkhom In the eastern United Btetaa. A gen> 
tlaman In Franee freed his grove of this spodst hr 
removing tha toil for g foot or more at aveqr ipo( 
whore the fungiu occurred and aiUng tha oarlttaa With 
qnlck*llma. nis Bwtbod riionld be appUoabla abont 
hmues and on lawns for any qwrlM of the greniL A 
ileatmcdve root rot of the grape la attributed to the 
common atlnkbom In aome of Knmpe. 





b; 


tmkeU Hwsy In its various Isyora. Helweeii the thin 
inuer and outer coats Is ti thl< k gelatIumM layer, which 
Is tmrewed by a central colmnn surrounded bv a dark 
green mhalance If a fnllj^ grown 'egg" la ketd warn 
and ssolat, ft will auon dcveltip, and the various stagea 
may he watcfaod The central column Is comimaed at 
tbta early stage of cells closely compresiaNl higether, 
nhtefa slNMirb water aud exiwud very rapidly, breaking 
tbroiigfa tba roof of the ‘egg" amt leaving Its 'sheir 
HH a cu))* or Tolva, st the base of the rlongate*1 stalk 

Ihls eximuslon nimally takea place at niitbt nwl is 
so very rsiifd that tbs moreumt actually Isssnnea 
visible fbe dark green maas, borne aloft on tba stalk, 
melts lo ■ slimy fluid containing mlnnte, elUpaoldal 
HlKtres, while n fetid odor Is generated and borne cm 
the breexes to all the lltea In the nefgiUNirtiood. odrer- 
tiring the fact that a Imiiquot Is prepgnd for them in 
exchange for their asstriance la dlstribiiUng the apores. 

Tho stiufcbonuL or plmlloids, are remarimble for 
tbrir peculiar and Interesting foraui, tbrir attractlvs 
coloring, and their fugitive oocurpmea About otts 
hundred apucles are recognteed, widely dlatrUrated 
throngbout temperate and tropical luglons, but maigr 
are Imperfectly kiHiwn iif the commoner American 
hpeclea that are provided with oonsplcnoua attlks and 
iHMwess the well kiumn disagreoahle odor, periiaps the 
t'ainninnf*st Is the veUcsl ^ukbom, or Dicip^horm 




l^ftf A hsmliiniiw > p Brl m»n of Dktropkorm tnSiiriiiU, from BrulL s 
upwfloi tlwt Stofflsiv m v«l) of imtiaiMl rrsportioiM. CrtUrr/ gms 
th* onUnsnr viriM sthiklioni of tlw United StstM whkita wlwfi cid 
open ahow the motare fruit-body in perfeet raloloinro iWShI Tho 
brmnebad etlnkbora. LyMiniv BdiwHo . of Hew Yorh Tlllii k • ems- 
ptmUvdy rmat ambw of tho nMtropolltnn Roru having Amt been 
aotod by the withor In ISll 

Some strange farms af the stinkhom fang! 


want to ^orth randlna and Tennessee k'nlly grown eggs 
when hrongfat into the faottac will ttstmlly devrioii mntute 
plants In a single night 

In the tropica, T have collected a species with a much 
larger veil called Dirtpopkora Indvriafa, which ia on« of the 
most remarkable and tmntlfiil natural objects I have ever 
seen Hpeclmons have been sent U* me from Brasil, Co- 
tomlda and tbe I'bUIpplBea. This speclsa U white, bat 
there Is am»chcr In tlm troidcs and In tbe sontbent 
United Htates which la red all over and has no veil. 

In Hpwall the red apeclas attack the roots of sngar- 
eaua, causing an average Itws of about ten per cent 
of tbe (Top, Its devriopufnt from tbs egg has been 
carKnlty traced, riiowlng that In the later stegaa tbs 
stalk riongatea as mucii oi an indi and a half In a 
single minute’ 

In tbe sawdust stteldMini Dlcfjwpkorg ftgvencCM, 
the cap Is conic-bril-slkapril» 2 JWIA centliiietera kmg, the 
snrfojce white and granulate or minutely wrinkled after 
the dlwippearaiice of tbeeltvacieons gleba; apex smooth, 
white, lunbUkate. dosed by a thin meibbriiw or at 
length perforate, spores ebloug-elllpsald, Invotved In 



The elegant stinkhoni, JtfsIbHu otegaim, has a sten 
bom-shaped, cylindrte. Capering gnutuoliy to ttt.opex, 
pitted, hollow. White or ptnkMh batew, bright-red or 
orange above. Id-17 centlmetm kmg, about 2 oiptlBie- 
CMS thick, apex ocmle^uaniiiiate^ perforate, gbba 
gre«olah-brown, semidliild, fetid, wBeared ovsr Cb* iq>‘ 
per portion of tbe stem in on indefinite aonnsr, spores 
obkmrdUpsoU, veil none, egg obteOfrevold, ptaUsb* 
2JMI eeutteieters long: 

This Biiecles Is very cocuplcoono by imuloh at Its 
rise and brilUoat Nd or ahmge ookir Its udt* la 
Bichenlng ang pngtratlns; but not fO strong m that 
of tee veiled stiftJtenSft, It oeciirs qrite onmteOBly Ift 
tbe United tA^lteods or ip cultivated grpapd rite 
In decoyed v tfs te bte nutted. 1 ^ve mrifodgs fm 


mucus, stew ^yUBdric, .sktedor, tapering at each emd, OMiet «f tbn dorifin ^teg gpd bgvt Wlssted ft 
ceiteUr-spongy, wUte, jjliow* 10-12 centlmetera higlh aavewd |ib ste teifaai ndrii^ Bedteo^yaakt Tfo|lnl% and 
2 osntimeters tblte, vgRinenibniuoae, asoaurecanriy Tinnigssi» asoAnr fo woeda oc^Oter teteBt AljfiUo 
half length cC «wl concealed beoeath It, Pyfoi »enagytvn«ifo I dMfod K* 

very rarely protruding ovoid, plnkljdi, d-B centime^ stpnte bwtedb « wi^ tee 
tmrs In diaoteter, eoMilipng the lower boll of tbe dutty for 'fi9M ftad JMmm AMte.dfto 

wU attoteed about (1^ ^ of tbe stem. oktoftSd ^ a <Nr pt' the 

TbU spe^ ocean 4ik aboadance In gl^ Sgtrdste HHp* Tikk gWtttriMs 

puts and about rotting 1^ and stusns Id woods And teJAclA teriUm. AtewdUy tftwWSiWtt 

fteUte in the esstem ptefted Btatea and Canada. It tear tee edibte sttesA ^ ^ 

nugr lie rcadOr dfsttogalsbed foam teg^vetled sdnlteote Aaoifosr Atepi^ U 

by tbe aheuKe of s embgileunua. retteutete vf4l, Iteeep , f(7«fiy(te^ite Ip); **^ 
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Morliit Hoomb to Clcor tho Mlpco 

TBBYNO, Mlfin«MuU, caU«d **the rIcheBt village In 
tlw irorld," In ipylnir tbroagfa n nuv«f exppiirace. 
A part of thin prosperooii ttmti In the Iron mngtt is 
Mnn ^Riovtd Hlbblnv la tme of the new towns which 
•hay* up elnce ore wan dlMovered. and it la really 

n aMt of “indniitrlal romance** made practical It la not 
literally a fiMt that tlie whole of UihUng la being 
movedt hot people talk that way Sixteen hlooka of 
the original part of Hlbblna, overlay a vainaUe “40' 
of land which It la deiSred to exploit , and aa tblti town 
haa never failed to grasp opportnnltlee, tbla one-thtrd 
of the village la being cleared of bnlldtnga au that min* 
Ing companlcB can have acrew* to the valmthle deiaMdCa. 
In place of thia cleared away nectlon, a new part of the 
village win be reared on tlie ootakirta 

Uecanae of the number and the riae of eome of the 
imlldlnga to be move<1, tlila activity Ima called for the 
liigbeet akin on the part of the home movers. Hteam 
locomotive tnictom, equipped with tntctinn belts, have 
lieen largely need, together with tlie naual Jo<ks and 
Imvy trIickM, loga^ etc, as alv»wo In our enter ilJnstra* 
tlOD* 

It la almcart Impoeaible to estimate the many inllllona 
which will be needed to tear down and rebolUl such a 
large urea« but Hlhbing feds it Is iiiuklng history, 
and ao all claaaea of labor, the iiiimiig companies awl 
citlsens, are working aide by aide to uccompllsh results. 
It seema an almost superhituuin achievement, hut in th«* 
end awither dty will rlae oa the resnlt of u new klml 
of town bunding and tiie exerdae of a Gominonlty aplrlt 
w'hlcb ti working for tlw good of all In a aliort time 
lliere will be one contlnunua Hlhbing enUrdy dlffereut 
from the wlglnal village, hot a wltneaa of the heroic 
work dona In the tmn ranges. 

Aa s matter of ftt4*t, the rangea, on one of which Hlb- 
hlng la located, famish three-fifths of the mllHuns of 
tons of Of* which tlie United fltatea oontribntea Ui the 
world. All tbla to a part of the devdopment of the 
pdst fifty yean, and the army of employees n c oaow iy to 


work thU ore to a vast one It Is cHllniultHl tlwrc are 
125,000 men working on these runges In Minnesota 
alone, and the Industry creates a certain atmosiihere, 
and makes town, raflrmuls and Immense lake trafik 
Tlie number and nationalities of forelgnera etupli>)ed 
la a revelation to one wIm> visits tlie rangea for the firat 
time PerliHiM no adlvlty In thia country can furnish 
such a diversity of nationalities c^’anadlans, KogllHh, 
Hcutch, Uollandera, Bulgaiians, Moiuenegrlws Fnmcli, 
XiHWegluns, Belglana, Qonmins, Hwlss, Klnns, Has- 
Hlana, Hwedea, Dunes awl others are found in variona 
occupations. Many have gone directly to the mines on 
landing fu this ruuntry Others Iwve liml in the 
United Htiites fur a number of years. Skilled and un* 
akllled, they are Important factors In the development 
of the range. First came the Ihiiudlnavlanfi, Finns and 
Anatrlaiui to help dig I^ke 8u|M*rlor ore, and fulhming 
some time later were the nicvs of Houthcra Kuro|)e— 
from Herlilii, Montcnegni, Itiilgarla and Uroatta 
Tlwse workers are yoang or middle aged, anil fheir 
rlilldren attend mboola which are uihto-dute and of u 
Ktanillng far uliead of those of the countrhts from 
\%lieace these people came lllUdiig recently erectH u 
grade batldlng at an exismse of one liandnMl and twen 
tj fixe thousand doltura. The range towns are Inter- 
i*sted In all outside iiiatters. They hti\e ii fret, gt»ni.r 
ous spirit—a sort of “sfilrlt of the riiiige, which comes 
from fiiiiiilliirlt^ with coIimhiiI iiio\eiiH*nlH thiit are tnk 
liik place dally Great nro pits, Jieavy cum loaded with 
rapldlt> and siieeU, the* latest Impruvemeiits In nut 
—these are features of this stupendous hUMliiess 
NuHliereeJsi; In the hoi Id 1m ItiswMlhle to muuver ii Inti 
of ore wlikh stivtilies for mile itfter mile, and to mine It 
in places as If It wore aand by means of slc^tiui shove Ik, 
locojnotlvM and trains of cars. 

An Interesting feature In connection wllli the on 
mines of Mliiucsota Is thst raJiii> of timm sre oh tied 
hy the State In fact, ecirj jear tbc>pcrmuiieiit school, 
luihcrslty ami trust funds n*cct\e from thin Monm* \*y 
HH\ of rovultles alNiut H<\en million dollarN 


Buninwia As Utraal Aboard Ship 

HimiKU It Is to oHCHiM* high rents and high 
tuxes, or to be able to slilft ones locution at will, 
the fact reimilns that husInesM 1ms followed In tboaa 
frNitstc>tM of many fmnllles nhlch lead to the househuat. 
In many different iiartH of ilie countr> He find all kinds 
of business being dune alioard slilp and apparently with 
exivllent results. 

In tlw heart of Nen York Cll>, for lustance, ttier® 
are sume nine iHmseboats cme and two stories In lielght, 
nicsired to u dock In tho shadow uf one of the hnge Boot 
Ulvef bridges. Tliese houseboats serve as the quartan 
for as many fish and seafesst dealers, whose wares enuw 
direct to their barkdcsir wlwn tlw flsbermea poll ap 
every day la the outskiHs of New York City there 
is a hardware* and ship chandler establishment which 
thrives far out In the bay, oboard a houseboat Then 
lire many refreshment stands and otlier similar estab- 
llshments which find It the imrt of giKsI business to 
cqierate ulNuirtl ship rattier tliicu on gissl old terra firmm. 

Most unique, iwrlmtis. Is the trarelling store Idea, of 
Hhleh the Hocmiqmny lug Illustrations cvmvey an foc- 
cvllent pictorial description This partlcnilnr estahUah- 
ment has trnvclled over the fit l^iwremw RUor fhr 
several and It Is Hidcl that wlwrevc*r It stops, the 

trade Is sure to 1w fiourlshing Not only do tlw liihaU- 
laiilH of tlM* toHns and villages find rare bargains 
iiiuoiig tho offerlngH of this travelling store, but thegr 
also take this cqiisirlunlO of Mtoc.kliig up on nniuenma 
nrtlch*s of fiasl, Hc*iirlng apisirel, tHiosehuld utenslli^ 
and so on Tlw line of pmmIs carried In thia floating 
Hton* raiigeM from a fc-ather for Milady's hat, to ennuMt 
(lierrleM for doMsert, inoxt of tlw stmk having been 
tsaight at uucilon or at rec'etver's auloa In order to 
nsltus* the mdllug prlcHs Uestdents of the rural dis¬ 
tricts of the c^nsi hIicmh* nioniorleH 4>xtend twrk will 
rcHiill tlw iierliNitctlc iioddlcr who csnie through the 
ctaiutry side at inters hIk uith hla iutuUtiirt» deitartment 
Mtoro on his bormHlruHu cart Where water traniiiMr- 
tatlcm iH good, why not tui\e the nnter borne peddlerT 
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Where Oil Occurs 

A Brief DeacriptUm of the Rodu utd Saudi in Winch PelMdcmn la Fomd 


By C. H. Ifeiieriy 


E XPKRIRNCB hat tauafat nn that oil doea ezlat, 
and that It la found lu ^>rmatlolul or rraenrotr 
nicfcH known an Hond, mudHtoue IlmMone etc, aud 
that commercial depoatts gent rally occur Jn the higher 
parta of foIdH of tlw* earth h aarface, called antldlnea, 
ilomea, munoclIiieH, itc Water In generally found In 
the aauc atratuiii oh the oU^ but In the lower part of 
the fold 011 1 m Ing lighter, Ih found neat abo^. and 
gaa, being atm lighter, In the toii flome anthorltloa 
nay that oil In generated In underlying ntrata and baa 
migrated through tho different formatlona and creirleaa 
to tbene rcaervolrH, which are tniiped or coTered by 
liraeUcally imin rrloun beds of nbale, aandatone or llttie> 
Htune. iiiont frequently nbale The action of this cap 
roc*k in to prtwent the dl from leaking away to tho 
Hurface aud dlKUPiiearlng Thin la what moat have 
ba]>penod In non>e llelda from which the oil ban ran 
Inheit 

l)no of the mont wldenpread formatlona overlying gan 
and oil aandn la the Utica ahale alwre the Trentim lime- 
atone In the (ihlu and Indiana flehln. The Clinton 
aand of central Ohio la overlaid by the Clinton ahale 
The oil aandn of Peniinylvania and Went Virginia are 
all overlaid by Imiiervloua ahalea In Lonlalana fleldn 
a hard ntratum of llnumtone aometlmea aita oa a cap 
roik overly lug a moio pervloua portion of the name for 
roatlou. 

The poroalty or capability of aamlatime aud aanda to 
bold oil la due tv the shape and armngemeut of the 
gralna. In the caae of Handatonea, the occurrence of oil 
U due nut only to atructure, hut Ik affected also by 
the continuity of the atratnui Drillers recfigutac the 
Internal variations nben they atieak of a anud Itelng 
vtien or dose, soft or hard aud goiHl or poor In charac¬ 
ter The qiiestliU) of the amount 4if oil which a certain 
furmation can contain lu view of ita po¬ 
rosity is a rather compUcate<1 anb}e(*t 
The texture of the asiid la of supreme Im 
portance Handatonea and shales often 
carry oil, but they aro not the most fa 
voralde resenolra, alujv In most aand 
stonea the cementing material binding the 
sand gralna together flUa the iK>ret so that 
the nM*k can faidd only a amall quuntlty 
of fluid 

The percentage of voids in the varloua 
kinds of straU varies considerably 
Hands may contain from 15 to Sfl {ler cent 
voids, sandstones 5 to 10 per cent, con 
glomeratM as high as 80 per cent, shales 
from 2 to 10 iH*r cent, and B<nue ddomltlc 
limestoues are reported to cunlain as high 
as SO per cent The percentages are so variable that 
one caimtd take the material In one field to be a crl 
terlon or measure of material In other flolds. 

The quantity of oil la sands dejiends on the percent 
age of vidds In the sand and Its saturation, by which la 
meant the percentage of oil present by volume In a 
cubic foot of sand We are tedd that some sands cim- 
taln 20 IH r cent voids, and If those voids were full, the 
saturatlim would be 20 per cent, hence 100 cubic feet 
of sand would contain JO cubic fleet of oil The United 
Htatea (loTofninent. in Its estimates of oil reserves, 
Ukes 10 per cent as tho saturation. For ezample A 
bed 100 feet thick and covering an acre of Und would 
contain (4J gallons per Itarrel—7 5 eallons per cubic 
foot) 77.78B liarreln. It la estimated that the poroalty 
4 »f the Apiwlacfalan flold Is 12A per cent, of the Illinois 
and klld-Contluent Add 17J1 per cent, and of the 
(California Add 25 per cent 
It la a uoll-known fact that the qnatlty'of crude pe- 
troUum Is determined by the ImpurlUea ctmtalned there¬ 
in As an Illustration It may be cited that IJnuu 
Ohio, oil eoutalus almnt 75 per cent sulfur and that 
PenusylvanlH nil contains only about 08 per cent Be- 
t^ause of these ImpurlUea and the greater coat of refln- 
tug the price sIho vnrIfMA 

I rannot And an> sdenUfle theory* for the fact that 
mure ImpnrlUt s are contained In the oUa of euaw flelda 
than In others, but It is possible theae nugr bgYa been 
picked np In Its migratory process, rather than from 
the sand wliere the oil happens to be found 
The apedfle gravities of pttroleam have alah bean 
used as ro«^ maararsments of lu value The tighter 
the oil, It la generally conaklered An oU 

with a opscMe gravity of 40 degiws will generally pro¬ 
duce more of tbtf valuable by products than one of 15 
degrees 


One author aaya the difference in speellle gravltT It 
due to nd^tlmi. hr travel from one foratattoii to 
another Another that It la due to age, the heavier 
olla occurring In fomiatlooa that are much younv' 
than thoae conuining lifter oils, althoagh tt la 
stated then are exceptions to this rule 

In coitclmdoii, or as your parwm would oay, **Laatty,** 
it might be of interest to group the oU poiola of tlm 
United flutea Into flelda. The moat Important d thaah 
are the Appalachian. Uma-Indlaiia, llUnole, Mid-ConB- 
nent, Oulf Coaat, CallfornU, Colorado and Wyogdag. 

The Appalachian fleld coven a very large grog, tat 
It la no longer the moat ImporUiit In quantity of pn>- 
dnctloa. although It cooUnnea to hold first place In qual¬ 
ity It embracea all oil pools cast of central Ohio, In- 
(dndlng New York, Pennsylvania, West Virginia, aoiitli* 
eastern Ohio. Kentucky and Teniuusee With the ex¬ 
ception of that from Kentucky and Tennessee moat of 
this oil la considered rennaylvanU grade, free frooi 
objectionable sulfur and from aiq)balt, and rich In 
paraffin 

The IJma Indiana field comprises Western Ohio and 
Indiana 1 he petroleum in thin field was found In the 
Trenton limestone, contains little asphalt bnt Is con 
tsmtuated with the ohjectlcmahle sulfur compoonda. 

The Illinois field is located In the state bearing Ita 
natiio, the main pf^rtlon of which Is asaodated with a 
stnnlural feature known as the La Salle antldlne, 
extending from the northeastern part of the state Into 
southwestern Indiana The petroleum la tblc^ asphal¬ 
tic* and contains sulfur in the northern portion, but in 
the southern iwrt of the field It Ur found at a g i wa t er 
depth, Is thinner and contains little or no sulfur The 
Mid Coutiuent field includes the oil pools of Kansas, 
Oklahoma, Caddo, l>e Soto, Louisiana, and northern 



/ T u a^oxtmaitfy (rue that ony hpk m the §rounit onyk^We, wiU 
water i/ we JrtU tt Jeep enough That the emtepondmg 
propoitiion for petroleum a not true every layman muti unJentanJ, 
and if he did not the genered knowledge of wddcaUmg and i(i fiiife 
loeeee would make hun realize (be facU It ii doubtful, however, 
whether the layman unJeralonc/e why thu should be to, or has any very 
clear conception of the geological tiaiut of oiL How does il occur, 
ond where, and why? These are guesiiant of much interesU and i( » 
in the attempt to answer them that Mr Messerly wrOot the present 
arUcle —^The Editor. 


Texas. The petruJeums of this field vary in oompo- 
sitlon within wide limits. Host of the Kansas oAls 
are asphaltic, but In Oklahoma pctrolenm of both 
paraffin and asphalt base are found The ertide petro¬ 
leum of the Healdton field la Oklahoma la of lower 
grade than the crude oils from the Qlenn pool and 
Cushing field <m account of the lower gawdlne contant 
and the large percentage of nulfnr present In northern 
Louisiana and Taxaa paraffin base potrolMima, free firam 
sulfur, predominate, but asphaltic oils of bigber gravity 
have also been found. 

In the Gulf Coast are Indinded a number of nraae 
lying in the coastal pialn regioa, rha pools of aogthem 
Texas ^ southern Loaiii|ina The oils have been 
found In association with aalt domes, which also carry 
llmeatoiw and gypsum. They are usually heavy, aa- 
pbalUe and aulforous, tat occasionally Ufbteri nen- 
asphaltic ones also occur 

In the California field the petrolenma have ban 
usually cbaracterlied by mneh asphalt (dtlioagh In 
recent years lighter olla have been fooad. 

In the Colorado fiald a high grade, light IMaminah 
ing oil la found la Bonldar O^ty. a tuMfatfng oil in 
Routt County, etc. ' 

The Wyoming field If awod the newest the ofl in 
Big Horn County heliig a |tavy, hladt asglUiltiHi oO. 
In other places oil of a pamta hose and UgbavjtavHy 
haa been found 

Aithtiudh new produedir formatlona an enpidfiBW 
being developed, In ataMffifery oU flaU of iar gUm' 
or ago there has bean tQMi^OQe or mota 
that stand out ^omlnettibr^taeanse of the i 
tbHr '*pay otreaks" aa(|^prpdiKiag dnaHtliai 
strata ara used for parflbtas of oottaarlsoa, 
being frequently based npta Wiotr poet htatoiy and-imatf 
Auction per acre over a gfvta period of thuR la tha 


ell Atlda w# ted teg geeohd and ttdfdi 

* I>wfw aM dkUMuv 
tMlflV-Vaot, diini iml footipi 
Ftahiylvattia, (bn Salt aamt ‘ 

dta ata fifth saute in Week TliilA; 

Berea* gad TnlntdaL stada oi»tshk W 

tha Ohesy, BoUnaoib AfMgtpoti Wlrfcia^Cifi 
OkdEley an weU hnownt and in CWhetad Okf 
a nmhbHr ef dlSemt prtaudng aahte ilbotk ^ 
hebg tha moat tateoffin. In the Golf Oogtit J 

and Texas fleldn the enute oeeur aon m__ 

leoM ata the prodOBtlqn id In poola. ^ 

Badudne Maian la IMoriaa 

M any authorities beUeve that kwA and etatliiutiai 
noioM exert a baneftil eflhct upon tta herVo u s 
system, and are ree p o oal bie for much of the ad ffq ae 
dlstnrbanoe and maladlee of th« nervn, white an* 
apparently, on the Increase amdiig dwoUert in the 
dtJea. Evn when the victim Is ad kdhltoabed to Ita 
mdse which surrounda him aa to he hardly ooadeiopg 
of it the aoloe amy, nevertheleai, exert a teletcvidto 
effect In a recent numbw of a Oemaa technical mafia- 
alne, au engineer named Walter Ritter, hag enggeatad 
certain methods for reducing the Ineacapahla -iKdw ia 
factorlra, machine works, mlnas. ate., to the loWeat 
posslhle mlnimuoL His baslG idee la that it ia Ian 
Important to reduce the actual noise than to teach the 
spread of the vlhratloo to white the notse la due, 

In bis opinion It Is such vlbrattoiis that ohbMlhr af¬ 
fect the nerreo, having a mure injurious effhet than tta 
pounding of a steam hammer or the buffing of a motor 
The first law he lays down Is that the foundffi^ 
upon which a piece of matelnery la eneted 
must be abeolutffiy solid and reffiatant to 
preseura^ and he aoggiesta that a auttabie 
material for making such foundatkma la 
armored ccniciit or ffise a masonry at ffiag 
art in mortar of pure oecneDt Howeverr 
this foundation dose not ieeoen the note, 
stnoe each of the two materials luggeeted 
la an excellent conductor of aonnd. One 
or tho other of teeee materials la eaMn- 
tlal because of the flmuMMs and aoUdlty, 
but Mr Ritter soggeste tbe miffing of the 
cement with qurta sand and flaally 
broken atones to form a ffiieet 10 eenti- 
metors In thlchnese u tbe flrrt layer of 
the foundation. Upon thia are placed auc- 
cesalve layrra having a ffilghOy diltaent 
eoapoffitlon, gray llsra and Uearlgnbr, eate layer being 
firmly connseted with the tee bffiow The up per m ost 
layer which should ha from 10 to 20 centimetera thlte 
should oonffist of kteffigubr cement A fountethm taUt 
in this manner jpoMoeea the pr operty of deadte^ 
sound conffiderabfy and also reduoea the vibratkm ffineo 
tee use of tbe Ueeffigubr bu tbe ateet of temgrtlBg 
vlastlclty to tea eement 

Vilwatloii te further reduced by meeu of an Inau- 
latlng maiarlaL Rubber might be eouffideced best for 
this porpoee, but rubber does not sestet lu lemming 
tee ttotm The beat matarlal for laying nader tea mw 
china haa been foond by aj^effiment to bp a thick 
wool felt tbe eo-eaUed iroo fffit with an iovntMtad 
■urtnea or cruet Rote teit exhibito vnat irffiffiaunn 
to praaaure eomtdnad with a hite degree of PMkttg 
It haa been Pbaem^by expe rim aut teat telfi m Ig JH| 
•^Mwmeor by loads up to a p caa aw o of tf^jutate; 
pharae. gate Urcnbla camita have ttm mpkfd 
by tela method of oQuatnwtteg mactrtta 
teat it la tobeaxpeetod teelt 


t Mil, * 
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The Red Sea Dollar 

How a Coin ot More Than a Canmxy's Standing b Being Retired 

By Frank Plarim^ Stockbridlge 


AniMa tb« Afrim omuC 
IfX- Miw Saa ppfet to ttM raeovM of tbo Intor- 
iMlj^ ff Hn JWMtx Oomonont to rabatitato 
W latMit eote tai tjto AteCriftn IforU HimM dollar, 
ygmm^ iniCt thin a ««^tiuy baa boon tbe aUadard 
mm madiam of wwnanga In the mtlre 

JMI^blkflA dactio of MajF 81« lOia, prorldtd for the 
at tta xOarat aunt of a allvor trade dollar to 
ba Jmri aa l>oUar of Italy ** Primarily intended 

tol^lir^ fa tbaXtaUancotony of Britrea, tboezpecU- 
tkm JHbat tt arottld oaentnaUy diaplaca tbe Uaria 
UNMiMt dollar ttoooabont Oe fied Bea eomaatrlal dla- 
ttiOt aaona about to be folly reaUaad. The Brat mllUoo 
of ^ aa«r doUata im* raidUy acoapted by the natlTca 
of Ihrttrea on a parity with tbe Austrian cotn with 
t^ep \imk ao lima familiar, and they were 
|0|MM| raadfly acfoat tfae bordan of the eoloiiy 
oh tba mta baria in deahog with tbe other oountrlea 
aidt atMad wdj^eotti 

ahi Affl iea tcofttmardal district Indndea Brltrsa, 
Aby«lM|ta» hooMlhsikd (Freocfa, British sud liallsn), 
IfalmHaf tha Aden Protectorate and the Arabian pror- 
laeea of Tmmo, Ailr and Hadjas, now erected by the 
tonds of tha Tmty eC VaisaiUes into tbo independent 
Kingdom of tbe Bed)aa. Throngbout this district tbe 
Mbrta Theresa dollar has rireolated for murit more 
diao a hfihdred yeare. Tbe coin was drat minted in 
1780 at ^Trieste, and up to 1014 large ntunbon were 
mtnfeed aonaafly, all, cnrlocitly, bearing the original 
data, 1780^ there bring no apparent ncceerity for chang 
lag tha original dles^ The best obtainable esdmatea 
at the beginning of the war were that more than 200.- 
OOOjDOO of tbaae trade drilars were In circulatlun or 
hoarded lb the Bed Bea dlatrict 

The rite tn the price of ailTer daring tbo war resulted 
in tbe bnyl^ Up of many of three dollara by tradere. 


for egcport as bolUon, and Mr Addisfin K Honthanl. 
United Btates Coostd at Aden, from whom many of tbe 
facts here Set down were obtained, places the proiwr- 
tton of Maria Theresa doUars thua withdrawn from dr- 
eolation at more than one-third of the total number 
With no new soppUcs available, and tbe natives nn- 
edneated In the valttea of any other form uf «x»lnaico 
and totally ignorant of the nse uf paper money or of 
rheclu and drafta. there ruenltcil a serloUH idiortase 
in the medium of exchange for commertlal pnrpoaes 
and traders found thrinaeivea. in the late yearn v€ the 
war and tbo period Immediately following, reduced to 
actnal barter In order to obtain the coffee, aklns, hides 
and other products of the regiom Tbe actual cotton 
piece gooda or other manofactnred commodities had 
to be shown and exchanged on tbe spot in many In 
stances, to Induce the natives to part with their wares. 

Tbo new Italian dollar was designed not only to sup¬ 
ply thla lack for the colony of Britrea. but to extend 
Italian political a;^ economic Influence thronjdmut the 
Bed Sea district, and this resnlt seema to be well under 
way toward acoompUsbment l*he Marla Theresa dol 
lar was coined In Trieste for private demands and a 
mint charge of 3^ per cent collected It was solely 
a trade didlar and was not issued for Oovemment use 
Tbe new Italian trade dollar la coined In Home f(»r the 
Eritrean goremment but will also he evdemd ii(ioii priv 
ate demand, as It is not Intended to displace the Italian 
currency which is tbe Iciral rircmlattng medium In 
Britrea, bat solely to he ttsed as a trade dollar 
On the new coin the effigy of symbolic Italy, much 
resombllng that uf Marla Theresa on the old Austrian 
coin, la the principal device The Maria Theresa dollar 
has a brooch of ten jewels on the shoulder of the robe. 
by examining these jewels to see whether or not they 
were worn smooth the native trader estlmatiHl the 
posslblo loas of weight In the coin In hand This bnMX?h 


is omitted in tbe new Italian pliHW The double-beaded 
Austrian eagle on tbo reverse gives place to tbo rinric- 
beaded Italian or Savoyard eagle, while the Crow of 
Havoy Is omblaxuuoil on the shield carried on tbe eagle’s 
breast. In the anmo fashloa as the arms uf Austria are 
carried on the ftlarla Tbenwa dollar 
At tint there was Home objection on tbe part of the 
Mohammetlan natives to tbe presNioe of the erosa 4m 
the now coin, niid the keeu-eyeU Aralts were quick to 
note th«* absence of tbe shoulder brooch. The differ¬ 
ence In the Inscriptions la uf no algniflcance. as tbe 
natives raunut read them in any language On tbe 
whole, the design has pro\e<l attractive. 

The uew dollar Is almost Identical In Wright and 
rise with the old one Tbe Austrian dollar weighs 
48A02 grains and Is of silver of a fluenew of .8888. 
the Itallon dollar weighs 48812 grains and Is .885 
Hnu. Each bus a <Uiiiu( ter of 4<> nun., or 1 h> 7 Inch 
Offered In the Kritrenn market at the price uf D 
Italian lire, the dollar wns rapidly absorbed, al- 
thongb a premium of half a lira was offered by wnne 
traders for um* In AbysMlniu *The Abyssinian,” writes 
Consul BouthanI, Is a {Mrtlcnbirly conHervatlTe tndl 
vidnal aihJ it will prohaldy Ire stmio time before he will 
aecept tbe new dollar as the equivalent of the Maria 
Theresa dollar even though It weighs slightly more” 
Tho estaMIshinent <rf thn Italian trade dnllsr In 
Abyssinia will work di‘4 Idelv in favor of the diwWop- 
ment of Italo AhysNlnlan trade relations The whole 
oiTort to snlmtltnte a mw* trade dollar f(»r the old In 
angnrates an lnteri*Hllng contest between cnniniertinl 
progrtviH and the Intense eoiiservattsm of tlie Ke«l Hea 
native prtNiiieer If -the district can alotorb. as is an 
tIcIpatiKl some 2U0<Midi) of the now dnllara annually 
traders of all nations will And It miu-h easier to do 
hnsInesH than It has lieen since the coinage of the 
Marla Theresa dollars ^•enKed, nearly seven years ago 



Correspondence 

Ths aditort srs not r ts po n wbls for itsismenn 
la ths oocr M poodsnoa cwlunm, AaooymoMi oo mm i H 
niosdons osnnnt bs o on swte r sd, but tbs nsm ss of eer- 
wriU ba widdwUI wfasn lo dtwrad. 


Praddoit^ Great OpportanltT** 

To tbe Editor of the SciRgTino AMUtcan 
i note on your editorial page of the Bcuornno 
AMmncArr bearing date of July 16th, an article entitled 
**The Vreafatenife Qreat Oppurtonlty ** 

X wish ta express my most hearty approval of the 
riaad whliffi yon have token on the question of dis- 
anwunwt and tbo futlUty of war 
1 have read tha Bcuarixno Ambeicaic for many years, 
tad It baa devoted "iBck qmuw to the descriptkm of the 
Unltod Btatea naval vea a ri i of various types. I never 
eoQld totoreet myeelt in these great macblnea. because 
they were derigned either for the pnmoee of sctoolly 
derivoylBff boamn Ilfs and human property, or aa a 
asenaoe to the other aattoua ot tbe world. 

IVyf the last oeotury we have prided oursslm on 
the banefleent oostributlona of acisncfs dleoovety, and 
ittTriittOA to the writbeing of the human race. The 
asodssir toSjctfea amopg the great nations of tbo world 
of Whtag Uwib gmt forces into dastraetiva agenriea 
of tkv^lveg a rimtradlcttott which la so senseieai 
and^w Atom tost <M Whoden scsnatiines whether the 
Mhwh ht tosA tori btra drihtoMd aa^ 

Sffttoto latotosto oi primitive man. 

Tthr Altitoda ISrio imwmaWd, and tha stand you 
tow tide j ine mio n to ao Arm that I to ^ 

s-.jgrsjs a 

fMKI flMMld, beWWM * 

amen eurlw w(tk U ■: 
HW i4M«k D( tb« put 

pws wAf/s* 

i„5sn 1* tfcU uittu. 

^ ^ ^ A- ^ Z 


Make Air^Stmitiiig a CrUnlnal Offenae 

To the Editor of the fkiKNTnrK AniwirAg 
As a funner pilot In (he Air BiTvIee. may I eompll 
ment you on ycjur editorial. **AvIatloti KstalltUw.' in 
yoar July 2Srd number f agree must heartily that 
there Is no place for stunt flying In «‘oiumen*lal nvintioii 
It seems to me that any pilot who eiigagt^ In stunt 
flying or any other neetilessfy dangerrmH innneiiv««rs 
except In coiine<tlon with military aeronautics is guilty 
of sheer criminal negligtmv It would be a grent help 
to tbo canse of commercial aviatfim if legislation could 
be enaited to provide adequate punishment for such 
practices. 

Very few pilots who Imvo kept up their flying have 
died of old age I believe such editorials as ymirs are 
helpful in forming a public opinion which will Insist on 
pilots exhibiting at least enough self-control to refrain 
from practices which JeopardlM nut only hnman lives 
but the itoveinpment of a vital Industry 
rhlladelphia. Pa Row aoo M Powmo.. 

Hi* Bird-Cage Problem 

To tbe Editor ot the Bcisrtikic Ausucan 
T he followtng to an attempt to answer A., B d’s 
question, which appeared in tbo correspondonce col 
nmti of tbe fknKNtnnc AMKaicAfr for June J1, and 
reads as follows "A Idrd sitting on a perch in a 
cage to weighed tofether with the cage- How does this 
total welriit compare with the weight of tbe same 
cage but with tha bird flying In It? Wbyr* 

Such a question tods to test the reasoning power 
of a student of mieace, innsmncb ss he is cahed upon 
to apidy tbe adentUto princlplos that be has so stu¬ 
diously acquired A tow of science is often called 
upon to solve many n unliiue problem, but quite often 
Its apiflication is Itercelred after minute obaer 
vatloo, 

hi this case. 1 benave that the problem can be moat 
riaarly atated la a dotovte form, which for simplicity 
may be as friloW^: Arage is placed upon the pan of 
a Aprinr stoe ur^^lance. Tha luBeatM weight of 
tha caga coriplati tt# perch, we wilt aesume to be 
torpriUHto. watoito 

thfsa atl^piil kgjJWte a on to pa^^ in tha cage. 

to total wight is fonr 
pannto Ihr s AilM ^ ra i h alf ouaoesu Thto to of coarse 
abriemC bSMOli to btod U luwnAad^hy the porch, 
wkirii u to tto snspihded by to eage Now. than. 
Uf to, btod taka to flight, and ImmadUtoly tbe dial 


Imnd retiiniri to fonr iHiunds. Mho^lug a !«>ss which Is 
exacily equivalent to the weight of the eoiiary is. 
three nud a half ounces 

You ask why this Is hi»7 

What has lieconic of the weight of the bird? It is 
agnlnst the Ians of (In miHorvatlou of matter and 
energy to suppose that the bln! turn loot bis weight 
and therefore weighs nothing ’let (he dial hand would 
have ns lielieve m> The duty ut upholding the canary 
has iMvn transfernKl from the penh to the surround¬ 
ing atmosidiere. and this reaitJou of (be atmosphere 
agaliiMt tlH mnseulnr force of the canary extimils fte- 
yond tlie < age But on the other band If the air were 
a component iwrt of the rage (wk b as wioild l»e Ideally 
represented by one made of glasi and air tight of 
course having sir coiiflnefi In It for the bird’s sake) 
then the dial band wimJil iudlniio the aamo wel^t 
whether the bird v^ns flying or at rest on the perch 
In flying in sneh n (l(»sed system, the reaction of the 
air to tbe musenlar power of the bird d<i«8 not extend 
beyond the cagt 

Btifb a tlosed system forms a gravitational unit 
and contaJiiiiig ss It does a (vrtain doflnito amount 
of matter subject to the action of the earth’s gravity, 
no change of position i>f Its integral parts can bo ex 
Ijected to change this mass. 

In summing np. the flying bird cannot Isi weighed 
(Uraetly unless the air in which it flics is confined 
within tbe iHitindaiini of the enge If on the other 
hand tbe air la n<»t confined, the flying bird registers 
no weight 

1 believe 1 have made myself Hear in this expla¬ 
nation Onmoa H laenf.. 

Cleveland. Ohio. 

Buoy or Baffcrf 

To tbo Editor of the th ikntiku Amrskan 

He your last Issue (Inly 8). Ta Baace for to Oooae 
Atoo Baoce for the Ganderr* I note Mr C E. Ran 
dall’a sarcastic letter which Is worth printing since it 
is at the expense uf some newspaiter But what of the 
Hi iKvnnr AuESitAN, which ilescrllfos an bid antomo- 
bile tire stiplled to a mooring buoy in those words, 
”to keep It afloat thereby mUarlng the cork fllUng.” «t(. 

The photograph shows a hollow sheet metal buoy In 
wfakfa air Is emffloyed ’to keep it afloat” and to <mly 
oIBco of to tire Is evidently to prevent Injnry to the 
hull of toe small boat (or ^Ing boat) when ”plcklnc 
np” to buoy KL Paul Du Poirr 

Montchanln, Dri. 
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The Last Word In Power Houses 

Some of the Remarkable Features of the New Delaware dta|ion That Typify Present-Day Practice 

By William A. McGarry 



Gvnml mt tk« DcUwurt Statloii of th* PklUMphU EUdrie Conpan^t alMwInK c«al atoraac badn, «m 1 tower, and ronveiror 


E LBOnUOlTY In HU wull kiumii ah h labor rarer 
that moat uoDramen and ereti mnuy of the tila pro- 
dQdns oompantea take It rather qm a mutter of conne 
It nlcbt uIm be raid that pnitcreMN In tlic w lem*e of pro- 
dodair electrical enericy baa been no rapid that adrer 
tlalnf baa foand dllfkulty In kiHplua jiace For that 
raaaoD the lIlnatrathHi naed by tlie Fhlladolphla Elee 
trie Company In Introduclna t<» the public Ita new l)ela 
waro Station, held to lie the worhl a moat niofleru power 
honaa, la of more than ordinary Uitcrcat In announce 
lag that the llrat thirty llioumiid kllowutt turbo-ftener 
ator la the atatlou had lieeii plactHl in otieratkm, the 
iHimpany pointed out that thU one mat blue will do the 
work of a mJJlJun ami ii qiiarier men baaoil on n 
twenty-four hour day 

In atiQ and total luiair outiiut there la uotblna par 
tlcularly new to modern eiiglueerltig pnictiee In tlila 
plant Ita aci’end unit aturted o|UTatlon Ixxvinlier 31, 
10EH), and eventually tin re will be alx geueratora of 
tblr^ tboUHUud klluwuttn c.u<b eiiih oiiemted liy four 
MtMun bollora. But In metluHlM of eonutriicllon, mn 
toiial need and idwdrleal et|iil|iuii»fit the plant marka 
dlatlnct derelopmentH of nluniut liieulmtable thIu< , 
chief among Hhleh fMni the rlewiNihit of tlte laiwer 
company man la the plia* mom devlaed by the KiiglmKr 
Ing flepurtment of the eofnimny 
OonatriKtloii featurea of iho build lug are unique 
They are of lnten*at not only fmm the englnet^rlng iiolnt 
4if view, but alao lu a iKrfuilur way aa dt^monutratiiiK 
the Ingenuity of miHlirii bNbulf*til akill in oTer<*orolnK 
otmtueteu own when faeml Hlth Uio laik of inutorlal 
that baa been coiiHldered CHmuitlal Work on Ihla plant 
was started Jnat about the time the United Stuti'tf got 
InP) the World War Bt^fore anything but preliminary 
excavation bad boin dune It beearat apparent that it 
would be Impomible to uhtaiu tlio atmeturul ateel In 
rime, btM'auae of tlie doiuand of the ship yarda and mn 
iiltlona planta. A Imlldluitounainirted entirely of rein 
forced concrete bad not i\en lH*eii itaodderiMl, luirtbo 
Inriy after iwuiidlugM i^hUh hUowwI that ImhI nnk 


auM from twenty to forty-eight fi*et from the aurfate 
The alto of the plant is the old Neafle and I^ry Ship¬ 
yard on the buuka of the Delaware Btver, on a plot 
between I*enn Treaty Bark and a settlou of the William 
Cramp and Sons Ship and Engine Building Company 
OoDcrete la not used axclaaiTely In electric power plant 
buildings, as a rule, beeauae of the tromoml^ loads to 
be carried, particularly In the boiler rooms The special 
gninnd coodlttonH hero made It aeem more Impractlca* 
Ide than evar Hut when the engineers wert» convinced 
that It would bo Impomitde to g« t the steel during the 
war, and that «lth<mt some substitute the work must 
lie alMintloiied for aomo yonrm they licgau to consider 
what might lie ilone 

did dealgtiH for the plant were dlMarded and an cn 
llrely mw wt of plans wire drawn This called for re- 
lufun^l concrete constrin*tl<ai tlirtinghout lui^e for the 
list of I beuuui fnou wlikh to mukih>iiU the boilers 
l4iter lu the work sti*el was obtalmd for the roof 
trusnes and c«iii\t*>or lirldgt It has tM<en the practice 
111 such plants to (iirry in bunker storage fiiim flri to 
kIv tluiuMaiid tons of c^otl If fin* old plan of ucjgbt dls 
trilintlon had Unm followed it would have lietii iicccs 
sun to coiiMtrmt the HiiigMirtlng niid fminda 

tioiis HO large us almiMt to ellminiiie the limited aisle 
HlMce ill the holler nNims aud {ts«*wheiie In general 
t( nns II might Im> said thal the main proiaem of the new 
design was the ellmhmtlun uf weight This was 
achieved primarily lu the etial laiiikers 
rro>lHloii was made here for (in sturagt* of hut one 
tboosand tons of coal. Instead of (he or six, the IcKation 
making It iHiaalblo to prtnrlde fur ample storage up to 
twelve tbunrand tons on Imrgea lu a Imsln lietwuen the 
bulkhead and pier bead Ilneo. This storage la essentia^ 
to assure coiitinuoas acrvlce Aarlous other minor 
economies of weight were made wlanvir jsissHile 
Several expensive and tedbuw iin thuds were available 
for sinking tlie foundatlcm pits lo bed rock The one 
nd«ipted was devised by Hamm I I Slinflletoii one of 
Hie iHinstnu tioii uigliioers at work mi the iimjetd 


lu the center of siiota marked for oolnmuv, ranging In 
diameter from ten to fourteen feet, be drove a beavy 
pile which was ubihI as a base for a mast. On Uds 
was mounted a trip hammer on a rsvolvliig cnrrlage. 
Sheet steel, interlocking piling waa then driven Into 
ibe earth on the enter line uf the fonndatloo colnmn; 
the hammer revolving and atrlking each abaet In ton 
until bed rock bad been reached By this method thd 
piling wss driven through bouUlm, andent wooden 
fillM and all manner of obstruetiona 
^Vhen the entire drele of steel piling rested oa bsd 
rock the mast was removed and the earth and mud 
within were slphrmed out Bed rock was uleared ^ 
pounding with a section of sted rati A steel cylinder, 
flared at both ends, was then lowered Into the piL 
Concrete poured luto It settled on bed rock and as tlm 
pit filled, tbe cylinder waa drawn np, until all the water 
had been replacsHl by c'octcrete By this method pres- 
mire on the steel piling was maintained virtually mil* 
ff»rm within aud without dnrlng all tbe stages of the 
cxiuvntlon Thus fnuudatloiis were placed 
Tbene are four hollers to each turbo^nerator, so that 
the total In tbe eonipleted plant will bo twenty four, of 
which eight are now lu place Water Is suptdled to the 
cnmlenscrs through six by ten fOot tnnneU from the 
river Rtnce such tremendous quantities will be used 
for tbe completed lUsnt it was necessary to provide 
siM*elal t*oollug arrangementjc Discharge tunnels empty 
lDt(» tbe river dlreidly under the coal tower pier, which 
pm^ertM from the bulkhead line at the center of tbe 
etmiisiuys property to the pierhead tins In the river 
The Intake Is teom the east basin. Steel sheet pHlng 
was placed on the east line of the coal pier and extend 
Ing some distance from the month of tbe discharge 
tnunela. As tbe relatively warm eondensing water la 
discharged It strikes tbe supporting plies of the pier and 
is broken Into many streams These la turn are de¬ 
flected iiy tbe sheet piling Into the west basin, from 
whh h the water must pasa around the tad of the pier 
iCtmUtturif an jwge id7l 
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S «liyilM Uk« tM turret clgiete 

id M too Iwt long ultb a M\ 

wbldi ttmld bwid turcoty mllM awar 
0at It rvmiitM fur tbu exprrte of unr 
own day and f^ftwattoa to produce the 
MfgM watch known to the acienoe or 
iKWohicr* 

It la tnt that watcbm werr, In the Iw- 
gintUnir, yary larga nn acconnt of tbcli 
•Mktaw parti wtutn tbo caae wna plrrcetl 
to let out tko aonnd of the beU. yet these 
hopa Watches were nere plamles com 
pared with the giant Usudceetier recently 
exhibited at the Natlaual Museum In 


tVanfedagtoii Urent crowds ftoiked to se^ 
the details of constmctloo and observe 
the tseehantcel actlop of the oldcct ybicb 
is the gnardian of man*! habits and Uk 
critlo of his wasted moments. 


Tha htg fellow la 9H Inches In diameter 
and IH Ipthee thlcfci or six times as large 
ns tha rtandard watch It Is said that the 
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Hfli type steam locomotlvas of today, the 
little DeWItt Clinton locomoUve preaents 
an intervsUug contrast la railroading It 
moasnres 1J feet 10 Inches long and 8 feet 
^ tin bps high. It wplghs 12.088 ponndM. 
TIih modern loromotlve slongslde, which 
bHiUs one of the through Itlera, weighs 
niMiiit 17 times the weight of the entire 
1 K*U lit CUnPm train IHie old locomotlTe 
In flrpd with uimmI and In a recent test It 
develoiMHl a M|N*ed of 15 miles per hour 
when piiMhcd to tint utmont 

Electric Reflistanee of Himan Bodsr 

M K\S1UKMKV1H as to the oloctric 
nHlHUmv (f the hnman body with- 
out Iiirludlng the op[KMltlou through tho 
skill wluro the iiirrcul piitereil and de- 
imrted from tlw l>ody for the llrst time, 
hH\o been miido by k Wonner of the 
National Ilurcau of Standards. The cem 
cluHtons are at variance with tlioee pre- 
tlouflly amiouiiced by M (llldemolKter, a 
(Icrmau MlimtlNt wlnwe methods of mpas> 


nm^ ttw requl^ tu boHd • Xkl, ||,g, ^,,*1, ni««a,wi •% indiM lu tfUMutar and 114 luekeu tUefc. It curt wm illmilmnur Tha wtmlna 

Witch Ja ulna Bwaith a, and that It often $5|dM to eomtiact, aiw haa beea placed In the National Mnaeum Kiilmtiintlal and nneertain re- 

takaa a fnH year If this be so, one can ^ ^ , slstniavw tbnmgh the Kkln Is rosponstble 

ba M to faacUnl speculation as to how long It took to Past and Praacpt of American Railroading f<>r more repre8entati\e Uetenalnatlons than heretofbre 
make the TaWoos parts of the mammuth watch and to 'p rior to sending the famous lie Witt Clinton Hti‘am Httniiiwl 

igsaemhle and teat them, fur this Interesting specimen i locomotive to Chhwgo to tierticlisite iu the l*u luturcrtlng Is the deduittoii that the same portion 
Is oomideta and perfect In every detail. IHvoto, staffs, giant of Progrem that Is to be held lu that ilty, uf thi body of different IndlrldiialM may vary In the 

lalsuce, hair titrlug^iMrerything. In fact. Is exactly the old locomotive and its train of I'oacheN tcHted diwe of ekalrlL rcslHtHnct liy u ratio of three to two 

like tha watch which you larry arumid to your vest over the New York Oeutral traika In New \ork CMty or even mon» Alwi, tin o|iiHwitlon of the Individual 




iefii giicapwnrtit parti of U iIm IT-jowti wattii omwldmililr maxnlAw) Ttie miM wheti makri a turn evwy hIx wromlm aiMl Im altcmatrly rrlrsM^ xnil rh^rkH l»y Ih.- miU'iH nr whhr Mpphlrr 
•tonM man In the vnita of tho cruM-ann. At the end of the le«*r bi the fork which !■ ihown in ihU vlrw hot which receive muilim fnifn and Impnrtu mntlun t« ilwt hnUnce whed thnwtfh 
the **rTflkr iewel" Sxed to the balance Cealeri The nnalbr parte of a IS idia 11 lewel watch Kit^t Ralance and hair aprinu of U bIxc 17 jewel watch onnHliIrrnbly The rim b made 

of two eesawnte of etoel braee tho etert betas laeWe, Temperature ehansee emuee theee acirnirnti to curl ollshUy in or nut thiu camn«fiM»Unu for the innrrioic or dwieaMc of claeticiiy of tlw 
halr^rlng. Tbs aerewe prorido meane for properly dialribotins the welshi Thie Ottle wheel makni 6 vlbraUmii per eerond or over 1B7 Ot»i wtM per year tumlnic on plvota iUshtly larser than 

a human hair A point on the rim iravcht nearly B.OOO mJicH a ywr 

Enlarged photographs of the ports of a atandard 16 slxe watch, showing the complexity of construction 

puckot; even to the twenty three jewels (synthetic, of uihI vUInlty Ibo lioWItt Cllnbm Untmiothe It will tnrlcK from dio to dii\ hihI fr^incuth bt nllglit de- 

cuurso) specUUy cut and designed The train, which, be recnlleU. was the flrat atenm rolling sUMk of the green within the hour I he ikwUIuh of the body and 

technically, la the series of wheels carrying the motive Mohawk a Hiidwm Itullroad— the original unit of the the extent to whkh the inuw Ich arc relaxed arc llke- 

jiuwer from the barrai through the balance aud escape- New York Central Llnea. It made Its llrnt trip over wIhi* IndiH'iitinl fmtorM contributing to varlutionB in 

ment, U uf gidd. the cogs and toeth of the train wheel the road from Albany to '^cheiiwtndy on Angutd 1, IWI reNlHtumi'M I he pHthotoglHt Im invlteil to Mtudy these 
having been treated In a particular manner to harden Hiandlng on a track nlongulde one of the hngi Tn dlffi*n»ni^ ijuiNiiunh aw Home of the chtuigeH are doe 

them for wear The wlndinrwlteel and___t*' the eoudlfioiiH of Uie l»oily as It perUtno 

to the stUniv of dtm*aHcs 
The experlmenta were conducted to a 
IntMinitory of tho Hunxin of Standards, 
the feet <if the isTMon imlmilttlng him 
Mlf to the U*H{ lM>liig Honsed In a bath 
and thf* liandn alm> pinceil In Halt water, 
Udng Immersed slightly above the wrist 
An altornaUug current of a few mllUam- 
liereM wsh imkwmI from luind to foot, and 
the potoiitlal drop uiused by this eorrant 
between the other bawl and other foot 
was menHiired l)> an alternating enmnt 
puteutloiiater Ihc ratio of this differ¬ 
ence lu iiotentitil wuh considered as the ro- 
Hlstanoc Tlw trunk of the body sras 
foowl t(» hnv» a renUfraww varying for 
different IndlvldualM, but on the average 
It Is about fSi ohms 

For tbe freqiiencleH used, 25, 00, and 
100, tbe resistance was found to be Inde¬ 
pendent both of tile froquenry and of tbe 
carrent. Inasmncb as a cunent of 1 
ampere ibroagh a vital portion of the 
body may canse death, tbe sclehtitt oon- 
siden It of Interest to know that thla 
corretpooda to a potential drop of only a 
few volts to a vital part of our body 


otlwr part! are of steel There Is but one 
diffsrenoe betamen this ace of the Indnn' 
try and tbe watoti of normal sIk, and 
that la In the motive power It has u 
mntoiprlmt which measures nine feet 
from tip to tip but which la hardly strong 
oDfKigh lo move tbe train Tbe maatecs 
of the art; vfbo built this thing of adan 
tlflo peefeetioo, knew that the 5neiy-ten- 
pored atael might minp, so they togoul 
oiuly devlaad a wqlaht to keep the wocka 
to motikm. By way of toterset there ace 

■ number of pboto- 
fcteh part% gm^tiy 
e aonne Mm of the 
\ mechaniaaMg 
dortt «t tM 0M« 
lit hOMftWi 
’«WBiin«MW4 A* 
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The Heavens 

Duik Voida in the Stec^ Ski^ imd yjfbhk 

Ff^. Umrf RiuMiHt FhJDir ' ' ^, 




A h we look tmt into the mtminer skies, on anr cletur 
iitouniviw Kutuiiier evenliiK* we canmil full to notice 
tlie areHt hrlllluiio of the Houthern MUky Way AliDoat 
frotii Altiilr to fite ImiHmui, tliere Is a long siiccesiiloa 
Ilf HouiIm uikI of Mailt, whoso brighter imrtlons 

fur eveetHl any other retflons of the Oalttuy which can 
lie Keen In our Julltude 

Our llrHt iiupreaslou will probably be of like briicht- 
fietftfi, und (lie patOiy cluracter, of the lanilmwlty Upon 
n Mec-onrl uml more eurefiil aurvt?, we will uotlce that 
all through tliia qourter of the heavens the UHky Way 
IH douMe Ihvilde the conaplmiijus straun which first 
(*utehei( uur e^e there Is another, furtlier to our right# 
fainter, and In many pliiees Hliler latoklng upward, w« 
find that tlieae two hranriies of the Ullky Way may be 
traced northwanl bevoml the celentlal equator and all 
The uttv into (VifnuM, where they Mend with the single 
streum whhh \\e know in the winter sfclea. In the 
opposite direction the division of the Galaxy extends 
down to our Inirlxon, and fur beyond Bout Item ohserv* 
ITS can follow It up to the CroHM, wltere again the single 
hand of light roidncHH the <hrtibl«. 

Hetween the two branches of the Milky Way the sky Is 
ilnrk—fully us dark us the background of 
the heavens outside the Qalaxy, and In 
places even darker On a really clear night, 
when (he seiilth sky hcoiiik powdered with 
tiny stars, alnvist tis) fuliit f4ir the eye to 
hold In direct \lslon, ctiKi niity mitlce sev- 
rtral of thpfw dark reglona Tlio nsiat con- 
Hplmius one lUw to tlie W4wt and north of 
Kagittarlas, where, on the eilge of the 
blight star-rtonds, there is u dark region 
M^eral degrees long from which lanes al¬ 
most us dark run westward—one nearly 
Kiward Antarrs, the til her a few degrees 
higher U|» 

Another dark region, In Oygnus, which 
extends alnumt across the Milky Way, like 
u bar of <loud. Is usually more conspicu¬ 
ous to one Btar-gnslng, since It gets so { 
much higher fu tlie sky It Is onl) in 
clear, biilUant skies, such as may bo 
found at mountain obsc^rvatmies, thiit the 
utuilded eje I'an do much tf> detect these 
regions. A dry sky, veiled with haxe and 
illamlmited by street lights, Is almost 
hoiNdess. 

Whst the Csmers Tdls Us 

But the real extent and nature fif these 
dull psMies In the heavens Is revealed 
(»n1y hy plKdography I* or our ]>reseat 
knowledge we hate to thunk primuiily the 
skill and assiduity of Professor Barnard, 
who has studied ilkciie objects for years, 
and gradually convinced the sdentlflr 
wtirld of the truth of his views, . . 

Put briefly, hts contention Is this that 
tlkcse dark regions are not holes In the Atiou ‘ 
sta^ctouds of tlie Milky Way. through 
which we See Into (lie dark depths of Tk 

siNire, but adunl clouds of obscuring mat 
ter, between ns and tlm Milky Way, which 
hide It and in places iwiicttcally blot it 
out from the view of onr earth-bound instruments 
The reality of this ohwurathin first becomes aitpsr- 
ent In the case of the darkest markings, such as those 
between Ragittartus and Hcondo, In the southern part 
of Ophluchns. Here tlie stars seems practically blotted 
our, so that there are regions where hardly one can be 
HOim In the Aehl of view of a great t olc scnp o - t hcwigb, 
only u few degrees away, hundreds sppear In a reghm 
of the sky of tho same slse 
It is only here and there that the nebulae** are 

entirely oiwiue M(»re pften a few scattering stars 
can be seen thmugli IlienH-probably grsatly dlnmied 
They catiiuil l>o stuillad profitably with large tdeKOpea 
—unless one wlithes to examine some small and un- 
Dsimlly Bhiin> hit of detail Kor the most part they are 
so big that only the wide-angle camera can ^fiiplsy 
flieui, and a small luKtrument will then sotflee. Photo¬ 
graphs, exhibiting titem ns beautifully as ths writer 
has ever known, have been shown by a colleagM bare; 
which were obtained with a hand camera (the bns 
of the highest grads), strapped to a telescope whldi 
servetl to keep It aecurately pointed at the stars during 
exposures whl^ often ran into many boors or even a 


whole night. With soch an eqtttdment it Is bam to fioA 
npy lafge regloii of the MiU^ Way in which iJiM la 
not some evldenoe of obscuration, and in many plaesS 
It Is rsmarkaMek 

On lookliig at such a i^aisb one Is moved to ask two 
qosstlona. What sre thiis Tsst dark Hoods wlddi 
come betw e en os and tbs IChfey Way? And where sre 
they? 

Brii^ NMUe sad Daik BeglM 

The eecund question is In some ways easier to am 
swer These obscured regions are penmumnt festutee 
of the heavens: hence they must be produced hy some¬ 
thing out among the stars. In many cases they are 
tuDiiected with regtons of dtffuiwHi visible neboloalty 
For example, the dark lanes in Ophluchos nm up te ths 
large patHms of faint nrimlosity which sarround ths 
stars Bbo Ophlucfai and Nu Boorpll, in such a fbshton 
that there can be no doubt that tlie lumliMita oebola ta 
simply a part of the dork regIpD, which la caused to 
shine for some reason connected with the p r eeene o of 
the Stan ahoot which the lomlniMlty Is condrqecft 

In these cases we may be practically rare that the 
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trotaM# that tM«# #n a 4 «n «tlwr vW 0*0^' 

m#o«» ^ Gi«irt% wkkli hnirtii^w WOWIP* 
thtl^ mstancei ^ 

TIm Malm ef Iks IMtCihAt 

With regard to the trde 

evident that th«y most be vast aggregates «C domsAas^ 
ef aetoal mattei^Dd a very Uftle eottildarptM.gimm 
that the Awm of matter wU^ fts most gjibct l vs wpijit be 
line dust A Hoad of Aim panjriia ■ whsther of ae|awl 
dost or of the minute drops of watsc vHitHi 
a low-Htlay be much mom ofmqoe In a fisw InfM 
thSeknees than all the many mdse of mr in ear aWiue> 

pbere. l^rgw partfHH^ such as pebbles or fata teiM 

could also form an opaque Hoad If there w«ta Hio bHk - 
of them, Imt cnicuiatioa shows and contaioa ssnsn don* 
firms that the same quantity of matmtat, ff brohsa ap 
into amaUer dust gratna or drofa, would attAca iq itahn 
a fhr larger and dsoasr Hood. It then ta thaas ddrk 
nHmlaq ws hare actually a mixture erf tbtapif of all 
si a sa f ro m great hiiiipa of roHc to atparata molecolas 
of gas--the nos dust partlHes and fins dropa (of phOM 
the stss of a wave length of light) will be as the * 
best Hond formers, pound fW pound, thht 
unleui they are preae n t in an extmop- 
dlnarily small proportion they will ec^ 
count fof moat of the obsarved obseuiw* 
tion. 

Theee Honda of eoomle dugt, mlxqd with 
we know not how much gas or bow many 
lanw lumps of matter, are the hugmt 
objects known to sHence. The great 
masses In Ophluchns most be more that 
fifty Ugbt-yeare Uwr dnd aeieral il|^ 
years widA Tboaa In Orim are probHUy 
bigger, and PannHmak eadM^ti^ tha 
ftril axtigt of the ekmd ta Thurug ta goa 
liglA-yaqrs. 

It la begtantiig to look probahla that 
Ibnch, <lf not all, of the dark lane which 
runs dMn the Milky Way, and apttto it ta 
two Iduimoat ooetblrd of the Hrcult of 
the hedl^a, may be explained hy alniUar 
qbscurlfif matter, lying here and ther% 
Hoed behind Houd, and hiding Item our 
eyra perhaps the grandest part of tha stel¬ 
lar nnlversA fiach a cloud mess must be 
thousands of light yean ta extent, 

Of course, tbsee vast cilouds are not 
sHId. They are prohsUy ineoumanhly 
lam sabstantisl than the thltmest terns- 
trial fog—for a few rods of tha latter 
vrin sbaorb more light Gian a hllUou miles 
of the tanner How they got thire we 
need hardly oHc. Of all thtags risible 
they seem nearest to the pHineval chaos; 
Indeed, they might well be dcacaribed ta 
the scr u p tan U phrase **wltlKmt form and 
1^ void #, . darknsHi upon the tecs of 
tbedssp." 


nebulae, both bright and darhi are at substantially tbs 
Bomb distance as these staiui ^ In this Way we eaa aay 
^^\th aome assuranoe that the obscuring Houda ta 
OphlucbUB are at a diatancsjipf about 400 llghtyeara. 
Another prominent group pf Wone of obsenridtott ap¬ 
pears to hs connected wlth^the bright stars ta^0rloii« 
and the great nebula theyd; and we may es^lhilato Its 
dlfoance ss dOO ligbtryaora 
Btni another each groupijtain TauroA T^dlstane* 
of this groopv which ta one of the largmt pwl IfihHieot 
of aU, has been estimated liy the Dried hatronomar 
HnnoefcoHc In another wayi hf countl&g Hw jauiggir eg 


faint stars per squarfi da|t;tapln the dailt rsgkons gad 
outside of them, and Htag, from efiy p f eee a f. 
knowledge of the distrttam of the stata ta tatace, 
at what dlstniice the a h a pWfe g screen must be ta rider 
to ohscoie the observed mmmUftm of thg ata>*rir Hta i 
variena magnitudes. tadea thfit tW derta h 

aUMriBOOllKht-yenrfidlatiS^ , . 

These thiue great ahicMNPelouda an 
us, ta comparison with ttd starctottda of ths lim 
Way, whose d tri an ce nmy hhroughta mrimated da (Mi 
twenty to fifty thcasaad Mfyeara If hit mom' fit ta 


^ TheHaaviM 

The regUm of tita M o< vThiefa we bavh 
mokeu Is nearly in tha «mth earHw ta 
the svmitag, but weU ta the aouUiwust at 
our hour of ohservatiou as Indicated on that ualL 
fioofpio ta setttam ?Hth fiaglttariiH aknw on riri lata 
and AquHa htate CMna ta riM oterbM; tM. 
aloQg the Qalax^ come Oephansi OaaMMa, and Ms- 
s«i% low ta taefiuthsaat The Great Bear ridaa tils 
nor th weatora hortam ’with Draco and Vm 
abev«L4 tyra ta high lA the^wM ritth BnMriM 
Dpotea below TuijM*d*waf4 ^ Mr a— TM M 
and AadAmwdta truh MriHriai <tari< tan w a airi^ 
fikaitaNin^ntik ^ thumqthM.^ y 

A, iHirnnirnm /"r'" ^ 

ta hriiliwtlif itai hud uataag thiritah Mlnfialite: w 
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[^'WMdUM 


^Ir t* 

' tM iii» oc «A 
" Mriff tvwM to too 
^ iHtb ite A««f 
•t' tfM whoM to fttide 
^ Ift 4IIO tMftO of tfto toir« 
t«f miMm Bot IMb ^ 
wWhnUp aMMwta thot tbo 
tftptfM ^ lo towiMo^ 
tM |B to M 7 , that it luro 
Mr wbkA Wbotlo and two 
fM WM tU« do 

riMM ^ Wd Mt* MM otbor 
oMtti of fOttbif tho wioA 
00 W9 iMMpUBt noat Kit m 
iMdl U wm doobtloOB Oo 
«wi0pMiifr to iMnjr mdoro 
to lotm Uwt it lo bf 00 
aoono BoOooMirr, tutor 
UiM OfaPQiinotaaeeo, 

to load too damofod oar 
bodUr on to a biff truck 
Tko Mt ia» it can bt towed 
tlutMldh tkt otmot with per 
feet oMo^ and actnaUy with 
oat anitodr at Ita ateerinf 
vrhooL Tho appatatoa 
whkh thla naalt la 
atlalaad lo known to tno 
^eafi man at the doney U 
i« in odbct a temporarx nb- 
■titnto Jtor the cripidod front 
or rear axlo aawnblr, or 
«?on tat both. with thU eng 
g« 9 ttoA our photograph* 
«m auk* Ita conatmctlQa 
MBd ependten idear 
When the car to be towed 
ha* one axle Intact the pro 
cedare la eaea aUnplwr Onr 
ttrac pletara hidteateo what 
bappeoa la thio caao> and 
re pt aae a ta what wonld ap¬ 
pear to he the nora imfa 
Torahle eaaa» where U»e rear 
axle lo Che bad one, ao that 
the towed car muot pro¬ 
ceed backward The dla 
adraatage la aMrdT an ap 
parent oot^ however aa wfU 
bo teaUwtd whan it la ra 
Bwmbered Chat the dollar la 
attached to the towtng car 
with mAdnit rlgiditr to 
make the atearinc of the 
towe d ear gntte aoperfluona 
The aatomobUe ahown In 
the ptetore haring four 
whaeto wrecked, waa towed 
to the garage wttboat a 
drtrar at the wheal of the 
wrecked ear This waa poe* 
atblf through the nae of two 
dotlexa ga ihown. The rear 
one la eontpiied with a trt 
eoeoping teagne Ihla la 
the rear axle 


brooAt fenr a rd and ah 
taehed ha flu emit douej 
whine Ha d<ad can bo laaa 
nndeadm ttMmih the hed 
•tfne otmt tfoper tiuit Mp> 
poMi tt»CNo* wla. Atri> 
JMf Paw 4anwA apw 

eiailp «» dot 

m mKv piWm tt 01* 

tiw^ air na MPOd I* 
—‘—--fmMg iiacMiw k» a* 
^ ttt I 


bw Mbnb of tLueam whsA 
M kewSw ittmtrT" 

SSWv"*^ •• 




The doUex car In nae to tow a ear wtth one bad eadi tha raar andL In thla iimUnce 



Hew the tewing deOepe are a ae emb l ed t beneath a car that reguree aapport both in 

front and at the rear 




Htrength and durablUty, 
ecouotap of fabrication end 
nxceptloinal aanitarp fen 
turva 

The troaa welded frame 
structure differa from the 
hen\7 ateel Rtmitarra gen 
4rally erected in that the 
framework la croatmotied of 
tuliing In nhlih the JolntB 
are made by oelillnc The 
(onipteted frame la In r< alltr 
me piece ellmlmiting cn 
tilth the neoeaalty for rlv 
itM liolta acreHH or atrewed 
J iiita I he roof ahlewalla 
and tlnora may bt of any 
1 ulldlitg maUrlal dialred 
the d< aiaii Im nuch that 
I nlldluga of any requlnd dl 
luenalon can 1 h m*rtod vt ith 
at Inleii »r plllarw Ihe 
(laliu uf miiierl r atreufftb ia 
1 im 1 «m the uae of tubing 
uliltb nndtt certain klnda 
1 f atn mea ia Htrt niiicr than 
III} t tlur Htrnctiiral form of 
((pinl IA tight and to the 
fact that tiM oav atetrleiH. 
atldf 1 j »iut which la re 
markuhlv tookh can be 
mail eiiu ati iikcr than the 
M tic us of tuliltiK Jolaed 
thiiH ninfMcluK thi atmt 
tural m< ml I rs 1ii<.t( a 1 of rc 
liiclnx fill if Rtnnhth aa la 
iinar Idtil k when ibnada 
are cut for acrewi 1 ennuee 
tlona or b ]«h drllletl fir 
I Ita or rhctH ibe amootU 
Uitlhli of the wtided J inta 
hIko uuderK them lewa atu 
rcpUUi to niNt and dcterlo- 
iHtlin therein adJIUKtuthc 
tnrt r at dnniblUi\ I'crni 
im\ cf fabric alien both for 
ro a r L r 1 a I ami lain r la 
claimed <m thi baala of the 
Mn\iuff III t nnage on auv 
lecinliod faiH r of ainitgth 
nud rii the fact that the 
webUsI j fnt enu Ic made 
{iontitimd tn poffc tOH) 

New lype of Hangar 
Door 

T hi uinilieipnl hangar 
ortc ted bv the i Ity of 
111 no \cA 1 1 houae the air 
sbipb UMsI In tbo tranaocm 
tliuntul mail Misiee la 
iiuic|iie In baling a monster 
ne-plccv door 18 fcait high 
uud marly Kki feet long 
Ibis d H>r intends across 
the cutiro freut of the han 
kar whose dlmiualona arc 
liKl In 100 feet Inside clear 
sme Uhen the d>or la o|ien 
It forma an awning acrom 
the front A Hve horsepower 
motor operates tht dooi 
which la of the Strauss baa 
Lille ovc rhead couoterlial 
auced tvpe thL onlv one In 
operation in the United 
stahs There la also a band 
power chain I lock for oper 
atbig It in case the electric 
motor falls Ihe door Is so 
nicely balanced that one 
perstm <an open and deae 
It by band power Tho conn 
terbalauoe la of ccmcrete and 
wtlgha STOOD iHiunda 
The hangar frame la of 
steri and the roofing and 
aldlug of aabesCoa. <>ne- 
Unth of -Qie roof and aldet 
IS of oorrogated glass for 
lighttng pnrp laes making 
an exeepC^ally well lighted 
building ISy proper storing 
tbe buildhig will bouse eight 
I>o Haveiand 4 tnie of 
IMwtal airplanea 
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Preparing Ounbow for the Market 

By H. L. Wright 

F KW forerit op(*rHtl(rnH lu IihHii urt> iiMtre lutwVMtllW 
to wutch tbun tlw prv>|furtttloiuf of ruw hiu»btNM f<ir 
ilw iiuirket Aful the cuDvertUoii of the rtiOKlu iTiHikedy 
iltrtx hioktiuc a4«*n) uh tt ronu*** from ttie fureMt liifu the 
lilKlily potlEhed, rich brown |«nce ettive or toot ixiW 
Kilt tlHiiiKh u ivnmrkahle ohunice In effeiied In the 
itriK^psK, the methfHlH eiuplojeil ure extromely primitive 
NevertlieloMN they ure etUdent mul It Is duabtfitl if 
liriter rcmilts coukl lie obtained with more up-tcHliite 

IL]»l»llaDCt*H. 

The flrHt stsffe In euuvertfion In to cat the stoiUM tn 
the pmtier Umtclti und to clean otT all tite knots. This 
In UNoally done by a gaiifc of small bo^s armed with 
ahitrp miles Knot-< leanina Is no operation rcqolrina 
u 1*01111111 amonot of skill, us if iJio skin Is limkeii the 
stem U mlne<l Kut nfter o short iN>rlo(l of apprentice- 
shill, durlnx whUh lliey work on ttie less vulunhle 
stems, the younasterH hp<*(>me remarkably sfiod nt this 
work and It Is rare for tliem to spoil a bamtHNi bj 
making a bad shot 

After drewilDg, the bamboos are handed o\er to 
skilled Workmen, known us kammapiowirs, nhoHe sole 
btisiDesM In Ufu In the prepunitlon of biimhoott. Kutli 
stem U thea warmed In a tiol wood Are made of two 
large logH. Thlu not only inokos It suii|ih% hut also iitt* 
IniHs the fine brawn color, ami by melting tIte dlri\ 
waxy covering glveN tlie stem u deun and iMillsbed up 
pmnince. Onco tlw stem bos become soflldently pltshle 
all curves und kinks are taken out by bending with 
some force in an opposite dlrettlon For this punswi* 
two Implements ure used The first for heu%y hudih 
I s an upright |iole planted In the ground In whUh Mluni 
lug boles bare heon Iwred to take the bamboo, the 
second u stout stick with a griMive In It, which Is nsetl 
for lance staves and other clelleHre work To use ttie 
first the warm bamboo In Inserted in one of the hoten 
ood tlie kamwHiffptir presMes on It with conNhleruhle 
force tf> bend It to tlie right dlret*tlon Wlien UMing iiie 
second Impleinent the Kammaitgnr luilds the stem to Is 
strnlghleii^ in Ids left luiinl uihI goes ciirefully along 
Its wlmle length with the HiralKhtener In the ciihh of 
Isni'C staves, wliere iierfect wtrulglilneiiN la enNeiitliil, 
firing and straightening lm\e often to he perfunned tie> 
eral times lieforo the (ItNiIrtHl resnlt Is ohtslnnl The 
Illustrations ghe u lietler Idea of l«iw thene iiperatlnnH 
are |ierfbnike«l than iiii> dtw riptlon, und tlarngh tlic) 
sound very slinide. In rtndltv <*<ioslderuhIe Mklll is nec«^ 
siiry—first to make the Imiiihoo sulfidently wnnn with 
fiut allowing It to wtinh, and Uien to straighten It 
without breaking the fibers. 

Alcohol As Locomotive Fad 

F U<)M Pernambuco In Krasil couien Iho news that 
there are ain>r<tXlmutid\ Sn modem cane-sugar 
fttctorles, wUUU have about 80P miles of ratlwaj, of 
from (175 to a J meter gage, operntetl st prencnt b> 
WfHHi burning I(KM>iiM>ttv«>N. TIic fuel prolitem howivtr 
Is becoming a serloiiH one und ns n result the lUJgnr 
mill operabrTH art* tiimlug thi Ir attonthm to redndiig 
wood eummioptlnn and finding siilmtitntes OooMfv 
<iueiitly great Interest la beliut shcwii lu the Hubstltu 
tkiu of alcohol whiib Is pro<lnci*d lu large tpmntltles 



the 4,0tMM*aHlar pestoge-stamp macUns 


on the HUgar plnnlatluita fraiu the molnsMeM finals. 
Pornsmhura hna nuirntb adnpteil ibe noe of alcohol to 
wbUh 5 Iter c<«nt gasuliiia has been added 



OmslRg qM the kaets fiwm the atems, anether 
preliminary of jltrsightcnlng 




SrASShAm 

T H0 medical authority who vlgnaHin • aoUtlei^ 
germs, more or Ish^ on the ppetaga ataaopu ^ Kkik 
may have to mtee hla count If a maddou diaignefl Iv 
BculaiBhi a. Sttekney, mecbaalc of the ITnltud MikM 
Kureau uf Skigravlng and Printings merlta In ultlinate 
ftplilloatloas that wfalHi Ita early trium^ OorishiKWHr. 
llie inecdianlim manufictnna pottage utanpa w(tta « 
negligible ratio of human aaaletuioa, and Jk heatinjg 
prnceaa ctmtrlbutea to tba aanlUry makoiip oC tba div 
Isbed product 

The eoNcaUsd genn-pniof method, ovdtved after eeren 
yedds of unremitting effort, redueee Che units of wafiie* 
fncturing ofterariona fironi twenty-four to tbreeii tntfOe 
of the machines, already In ofMratloa, are mmahlo of 
printing 12,OU(M)00 sUmpa a digr P'ornwHy, tba pegt- 
Hge tokens were ftnlahed in tbs form of sheets^ ths 
huimin too<*h bring essential In divorcing iStm liufie 
rolls Into %urioUM units, or possibly, they might m mar¬ 
keted in book form. 

The present-day vogue of etamp-vendlag macblDSH 
and tetier<stHinplng machines which have to haye the 
atampa fed into them tn endless colls a single stamp la 
width, however, has ut once demanded a different node 
of manufacture for the little engravings and made It 
iweialble to meet this demand The stamps that are 
lOHldted out over the postofllce counter to the general 
public are atilt printed In shreta In subststttlany Ihe^ 
mrne way as always, but the apparatus that we inhe-* 
trate offers a far more expedltkms, nmre ecottomlcal 
and In general u more satisfactory process for printing 
liUd putting up the utamps of the coll variety Tbte 
prucees Is as far removed from the oM one aa la tha uae 
of oolU from tlw uhsunl cutting apart with aclaenrs 
tliat waH n e cessury with tlte unperforated sheets of 
stumps of 75 years ago 

Ily tlie new prucesK, the stamps are printed, gummed, 
perforated and pliiocd In rolls tw machlnefy Whew 
first luintml, rlwy nre spun Into rolls a foot long and a 
fraction less tlian one foot In diameter, the accmnula- 
t Ion representing Mcverul tlmusand dolls ra worth 
l^orthwlth they are sepuruted Into smaller units of GOO 
stamps and scaled. The Inventor of the appafatna lu 
(.rodlteil with liuvlng driagiiril In excess of fiOO tuna of 
machinery for aptdicatlou In varknis deiiartiiients of 
tlte Korean fOngravlng and Printing. Hla atientiflc 
oontribntlona linvo etirned for him u substantial promo¬ 
tion as a governmetit otnployee 


Stara of Compootto Spoctn 

T HK Is ased in two ways to discover 

double stHFri too rli>M> to be sciuirated by visual 
methuds. In tlio **ttNe of onllnary tuieetroscnplc binaries, 
the exlsteueo of a binary sjutem Ik revealed by the 
Mblfting of the opectruia lines In c(mset|ueuce of vary 
Ing radial vekiclty There are other casos, however, In 
which the fact that a Rtar is dniible Is uhown by a 
comtKMife spectrum, fc, a spectrum pnsluccd by the 
suiierposltlon of two spectra of different types. Miss 
Oaunoa of Harvard Ottscrvnhnr has dlseovered 2UI 
of these stars ot compfMite MTNH*tra Home of these are 
visual doubles, hut in several such cases the cnmiMDlon 
star Is tiM> faint to glvo it spectrum 
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Inventions New and Interesting 

A Department Devoted to Phneer in the Arts 



TW tHfod tlMt npUcw tlM MCMid 

WW-HMUI 


n« OM-MaB Cro»Cot Saw 

O BVIOU8LY, It would wem incoii' 
oelTablu to opmte a wobbllnie 
dmMMUt Miw without two pprsoDA to 
■umlpiiUito It I But a dtNtrli^t forester In 
the flnqdogr of the United RUtes Vorest 
Rtrrloe on a western Uoremment reaer 
TStloitt pranpCed fix the exlfeucF of a 
sesreitjr of manpower, has eliminated 
the neeessItT of hsTlna a seeond person 
to hold the saw while cnttlnc ftrewood 
Obtalnlna three 2 by 4 acsntllnaa. ho 
fadiioiied tbtm Into a tiiptMl like shape, 
horina a hole throngh the top of them 
Ibr the pssaaae of a Iwft, for hoMJua the 
pieces tefAtber A fourth leg, shorter 
than the other three extemlii downwanl 
from the center of the tripod like ar 
rangement The latter tloee not reach 
the inmndi and has a free and anny 
moTement One haudle of the saw U 
fastened tn this *Toarth' leg; and as the 
firewood la plafsed In position in a rack 
for CQttlttg the operator saws with a 
Ihcilltsr that uoe would cundode that n 
ssoond person was on the scene 
Tbs “ahort” teg Is so srranged that It 
U easily swung back and forth at the 
will of the operator at the other end 
of the saw That the derer deeloe Ik 
practical can be aurmlfied by ohsenring 
the pile of wood that has been cut, mn 
shown in the accompanying photograph 
The Ingenlona derloe has attracted no 
little attention In tbs neighborhood of 
this forest ranger's tramping gronnds 

A Rln IMDIiur BikdtiM 

A UAS8AOHUS1BTTR manufacturer is 
naliig a maddne apedally adapted 
fur drlUhag operatlona on the Inalde of 
lima of Tarim ktnda. This machine 
wtU drill holes on the Inside of rims 
hsTing diameters of SO Inches and np- 
«dr<L The aplsdlo has a total yertlcal 
moTsmant of 5 Indies and tbs Tortlcal 
BMirsBMnt the taMe Is S Indies. The 
table hasa working serTtceraesimrinalA 



by IT lu , which is ample for Its purpose. 

Instead of the usual tai»er wedge ar 
raugemeut the spindle has a knodc out 
rod for rentovbig drills ami Is boHow 
*lwo oil holes at the top of the spindle 
mounting provide for the oiling of the 
Kidodle beatings and driving poUey 
Conreulent operation la attained by the 
rereralble mtefaet feed of the spindle 
The machine waa made low being only 
no Inches In height, because of tba^ spe¬ 
cial purpose for which It wss designed 

The Plane Iliat nowa Itself 
Along 

KHhNCH engineer, H M Mdlot, has 
put out an Inrentliin which from 
its form he calls the propelling t r ump e t 
Callable of apidlcatlon to all sorts of 
Tehlclcs, it Is designed primarily for the 
airplane The apparatus conslsta of a 
number of tulies, ending with trumpet 
like flares or noailes These are ar¬ 
ranged in series In connection with a 
<‘ombuHUan cfaamlier, where an explo¬ 
sive mixture of air and fuel Is Ignited 
as In ordinary engine prai'tlm The ex 
tianst gases from the romlituitliin ehani 
ber are discharged Into the series of 
tiossles. Both the pliw thni effects thin 
dlstrlbutlou and the uosxles themselves, 
sre carefully deslgiied to cause the cx 
imnsloii of the gnsea to <M*ciir under the 
liest t In^uiiiKtsin'cn It Is the velocity of 


dutts Cfc hnve eltlier a <‘ouvergeiit or 
a divergent form, as the case may be 
Under tbeae conditions when the idaiii* 
Is In motion air Is drawn Into the tiilie d 
In the direction of the arrows K Hluco 
the tube is divergent the energy of the 
alrvebalty Is imrtly trausformed lu It 
Into energy of comprcHsloii At the eu 
trance to the comlmstlon chamls^r b 
there Is therefore an excess of pressure 
as comparod with that of the air Fur¬ 
thermore tbo air In drain u Into the cn 
trance orifice of the Hrst cMuidult o and 
Its maximum expanslfin iM^curs In thn 
narrowest section of this conduit The 
expansion continues to Incnmse up to 
the moat contrsHcd section of the fol 
lowing conduit and su on Hliu*! the 
greateHt expansion Is thus produin-Hl tn 
the conduit r,, there results a powerful 
exhaust lu the exit tube of tbe corahus 
lion Hiamlier In this manner ue ba\<. 
bv comparatively simple means an aiito- 
compresslon devbe which Is not only 
very effeetivo hut which meets the 
(luiroments of the situation very well 
The M^lut apiMiratus wnn flrst tried 
out in 101H, the ai^rntus derelofdng 
alamt SO horseiwuor for a relative ve¬ 
locity of no meters (a trifle more than 
TO yards) per second The therroo- 
dynanic yiehl was defliiltely liefter than 
that of the ordinary luti rnnl comlmstlon 
motor In present iihi» In the course of 



General scheme of the Melot ayotem of propulsion through the agency of 
exhaust-gaa velocity 


the exhaiisl and the veliHiiy <if exjiaii 
Sion which, through reaction against the 
exh^rual air, drives tbe mschluc forward 
Tbe exhaust gases are discharged at 
a velocity of from 1200 to ifloo yards 
tier second ami at the entrance to each 
uoaale a certain amount of the outside 
air is drawn in and aurnmnds the jet 
of exhaust gas as pi*rfectly as piwalhle 
The gas therefore ^ves up a part of its 
velocity to the air and causes a power 
fol snetfoa action at the entrance to 
t>acb Doaile This Is of material aasdst 
nnee to the direct reaction against the 
atmosphere behind the machine 
Tbe attached drawing makes Hear (he 
operation of the systmn Tbe noSsles, 
hHUeated by tbo several a'a of tbe draw 
lag, are arranged one behind tbe other 
In front of them Is the combogtloii 
chamber Into whlHi the fuel gga is In 
trodttcsd by the pipe c% The air is Mlv 
eHd Into this wum dumber by g dl 
vergsiit tube d, ^ced preferably at the 
front of the pUtae, In front of the 
itropnlsor is an midtlpll 

cator**, this eoaqurlwa tlie divergent 
coovergetit member e, at whoea aanew 
cat sectUm Is the Intake erifleo of a see- 
oad e u uv er gwit-diverpsnt eondntt e, 
Tba ly st em ts co mp osed of a anariMr of 
similar condnlta, dmttarty amagrd 
with the inner oriflee of each la the 
moat contr a e t ed aectlon of ita predo- 
ccaaor The raa* anda a, a., of the con 


Ihc tests tills yield uus brought up as 
high MS 20 |wr ceut though Uie nondes 
and pipes mnsi had been eonstmctcfl 
without prevIouH study and wore by no 
means of the most advantageouH design 
rbese b'Mts were made with ciHDpressed 
iilr, tbe auto-compressIng device being 
a later addition 

We are Indebted to /s Holmre et Ja 
1 Ir for the factH and espcH*1alb for the 
drawing which is repruduoetl herewith 

A WhMl AUgnnent Indiator 

&1H1UI[*KU allncvnent of the wheels of 
botli passenger cars and trucks Is 
costing tbe motoring public each year 
a needless expenditure of millions of 
dollars for tires. The man who Is in the 
habit of nodduf the car ahead knoas 
that easily three out of four ears on the 
streets today have thetr wheels out of 
nlinement diBLto humping Into the curlw 
side dunat from deep ruts, car trackH. 
etc, Improper adjustment of the tie 
rod, play la atocrlag mectaanlmn and 
wheH bearings and many other canses 
too nuinorona to auntlon 

Ulsallnement is without question the 
g r e a t est preventable cause of Hre wear 
Its des t r ucti ve effects are forcefully 11 
lustratsd by the fact that It a M-lncb 
tire ont of altnement one Inch ta run 
flOOO mllea It will have been draggiMl 
sldewaya over ATT mllea by tbe fonv of 
side threat Bo tirea made can sUad 



The electric bmah that earriea its own 
current 


up niider suth cxeesslve abuse uhleh 
is now no longer ext iisiiblo since It can 
be so cBNlly remedied ulth the Indicator 
In order to mtHsnre Uio allncment of 
tbo front or rear wheel, you tlrlxo taie 
tif the aheelM In question over the plab* 
The rcHiNtHUee between the wheels Ik 
relieved iiy the movHble plate vrhlHi 
Itelng rooimted on two sets f>f roller 
iHNirlugs. 1 h fret to nio^e Inward or oul- 
wanl aectinling as tlie uheel imwes over 
It Is toed III or <Hit, while the other 
wheel rests nit rigid grouiKl Tbe move 
iu< Qt of the piste Is automatically com 
iiiuiilcftted to baiidR on tbe dial which 
rtglster to a fmitlon of an inch how 
nimh tbe uhocls nre toed In or imt 
nie dial Is calibrated for each sbm tire 
fnim T1) to 42 Inches insuring the cor 
rcct nieasunmcnt r>f tires of all sIxpm. 
Iluth solid and pneumatle tires can l»e 
nicusured ulth cqunl oeenraey 
The lni|K>rtant fentnro of tbe Indl 
tatur lies in the clHlm that It Is the 
only de\li'e on the market whUh regis¬ 
ters the nlinement of a car while tbe 
latter In ndtinlly In motion 

The Sdf'Contained Electric 
Brush 

T HhllK ts plenty of room for argn 
mint as to the merits of electrical 
tlierapT (tranted that It la detdrahle, 
however there can hardly be two o|ilu 
inuM as to tbo practical value of the 
little brush illnstrated herewith The 
htvx cm the back of the handle carries 
n battery of sufllHeiit capacity to op¬ 
erate tbe devlre for an adequate tlm< 
and makes the Instrument self-cootalneil 
and Indepemlent of all external wire 
connections A connwilon for a mas 
sage roller In ainn fumtshed, ao that the 
brush ulU give an electric nuiMage ns 
uell ns nil eltsdrii briiHhlng 
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PtrtAlnlBf to Atronaotico 

1 1 \lNO CRtTlKFU -N Q Cx rW^nxod 
itrrUorr of AUifca Ibp InTtutlon partlM> 
*«rlj reUn ■ to flfl ig miu him h wUpted tor vtt 
lpi» In wurtor* And miltablo f r hm at tinifti 
ait TCMi ]» capablt of floating In water Awmag 
tba ob)«eti la Uf i rorlda a davlm* with axtanaU 
bl 0 wlnga ao arranged that tba laaar aarteea 
may l*a li i n aw d or dlmlalabMl or nay ba 
\irtually t Mid and thua iwdrral Inaetlra, 
Niiil to prorlda niana wkveby tht. pr |i*lt(ra 
and rnddera may b« actuated and controlled 
hy optraUtfa altUng at a dlataoK (hirefruu 

Eloctrirol Darkoa 


m w^mc nmNACK -k u t*»gmT, 
P <) Vox .81. Kllubtb N J An otdMt of 
the Inventh n la to prorlde an alactrtcal fomace 
In which may be prodnecd extrcmidy hlgli tam- 
peratnre and which famace wlU ba abla to 
withstand Incrnalng gma or air preaanra liuit 
drat to the generating of tha temperature 
and at the name time employ preeaure prt^ 
dttclng elemtnta for preveatlng vaportsatloit 
of the materinia to be melted 

JtfAOlfPFO POC^HT t*AHr—O M. BUU 
DOT, addrcaa Wn Plata e/o Palatlna Indoa- 
trial Od, 111 0th At# New York N Y The 
Inreodoa ndatca to a lamp la which the 
light la produced by a anall magnato to which 
la Imiwrted rotary movement Ihe device eon- 
uteta mbetantlally In a punh piece rapable of 
taking a to and fru movmcnt at right anglee 
the prtaeare eauelng auceeHl\e Impulace on 
the mcchanUan thu Imparting to tha arma¬ 
ture a contlnooua rotary movemmt 

Of Odneral latergat 

flAirnTY WATTii rocKivr moTPirroiu 

—U iiaoHiawica Otnl Dillvtry Lue An 
gelee (al Thin luvenfl n haa f<r Ita object 
to provide a poeki t protect! r for uee In con¬ 
nection with pocketa npon garmenta fur the 



niiowiMa IK w Tiia araii la covaiaocTan ann 
atn iBO 

purpoH of promoting ibt eafety of the content! 
of the garment Tht di rice eohipriw a a metal 
aprlng atrip with a piece of fabric folded and 
aecured upon tha atrip and connected to tha 
pwkLt edge either by aewing or rlveta 
lumr VAO *-H A Star IV 27 W i4th «t 
New York N \ Am mg tht oljrcta of thla 
InTvntlun la to pruvldi a duat bag designed 
tor hoimehild um and arranged to penult 
of nadlly ahaklng off the duat from a dry 
mopping dnatir and retain the duat without 
danger of Ita neaping bat k Into the room The 
bag may be readily rarrltd from room to nwm 
and may le tmporarlly aupported from a door 
knob nr atmltar support 

(OVTAINBR.—4 I Uamv mn 1081 

Hroaduay e/o King tin Cu Niw 'Inrk N Y 
The Invention nlatra to cnntalnera for lire 
1 vtlugulahtng fluid and baa for an object t> 
prn%lilA a construction wherein the fluid Is 
malutalncd ataled under ordinary elrcum- 
atancis hut which mky be nneealed and tha 
(ontenta opemd quickly the body of the con¬ 
tainer being frlctl iially held agalnat the Ud In 
such manner aa to be nadlly removed by a 
awhigtng lateral mt cement 
OIL CAN—A B lUMvniTt 483 PrauUlB 
Ave Hartford (onn Phe object It to pro¬ 
vide a depict f thla character having bmuic 
for ditachatlj ccmeeting tha apout or noxilc 
with tha bcsly In aneh manner that it will he 
firmly lucked to lb* bed) with a fluid tight 
joint and wherein there «1U tie no poaalbUlly 
>f aceldenUl dialodgmnit of the spont or 
ttoarlc 

I inunn for ballroom damikq 

IRACTKB—« B FaiaT 1000 Broadway 
Riw kl) n N Y Tkis Inrcatloa haa for an 
object t provide a device which may be naed 
by a I ui 11 on a ballnwim floor tor practice 
inotber object la to prni Ida aa adjustable 
flgnre to properly eoact with any alHd atn- 


lift 111 Ifarnlng to properly maneuver a part 
11 r wbra dancing ou a ballroom floor 
INK DOTTLK—Mast L KAiaaa Tyler 
Teiaa Ibla Invintlon haa reference more par¬ 
ti* ilnrly tu an Ink bottle and holder both of 
nikh are screw threaded so that the bottle 
may be remn\cd from Ita holder for thS por- 
I ae uf ckaning or refllling the holder being 
pinuamutly faateoed to a desk or otker oh 
ject The devles serres to prvvsQt aeeldsntal 
dlMi lac*niiol cf the bottlt 

IIIIA< KFT —( H PAaemra. lU Bayaaa 
Ht noffalo N Y The Invention rriatea to 
brackets eapeclslly adapted for supporttsf a 
towol rack la apsesd ralatloa to the ahelf Aa 



A. flxoa BunrATioK Ago mancTiYg 


object of thla bracket la to piovlda BMans 
whirrby ahelvra of dlfferant widths amy he 
antiported hcaeath a mirror or tha Ilka Tha 
device la slmpls to apply and la neat In ai^ 
pearance and may be naed either aa a hraikat 
for mlrrora walla or windows 

FOI DINO TABLE—O J koma 430 W Ifla- 
sourt Ht Klrksvlltc Uo The IttveuUon haa 
tor Us object to provide a table which may be 
folded Into a body having the torm and a^ 
proxlmately the dimenatoni of a aolt east or 
which may be opeurd cat lato a flat top tahla 
when la tbs ikmenta art aeenrely braced ao 
that there la no poaslblltty of eollapae 
WINIMW GtARD—B C Pamnoa IflO 
Cedar Ave Uenphla Tena Aa object of the 
iavMitloB la to provide an automatically open 
lag eurtaln of a Slatted type for naa la con 
aectlon with store ot display windows and 
noraMdly controlled and hcM In a praetlmilly 
coacealed position together with awans for 
automatically lot king tha same In lower cffac- 
tlve putltlon covering the window ^ace 
RPCFIVJNU AfCOtTVT CHBCK—J Bits. 
Box 4fl Castlswood 8 Dak The iaveatloa r^ 
latea more particularly to check boohs or pads 
for produce receiving atatlsna such aa ccaan^ 
eiira or other reeeivlag aUtkma where many 
ihffka are wrlttiu and speed aad aocuiucy 
an esnenllal the object being to simplify ths 
payment of acconata, l aa n a nc t of reeefpts and 
entry of ree«lpta performlag those threa opava* 
tlona practically aa oae 
OIOVB riNOEK RDPPOftTlNO TUBS—D 
Hai X c/o The I Ivcimore Palls Olova Co. 
1 Ivirmors Palls Us Mora particularly this 
Inviatkia relatN to a tube which is darigued 
to support and facUltote the turalng of the 
Anger and hence the turning of the glove 
An ohjett is to provMs a davlca which la 
adapted for use In eonnaetlon with aottoa. 
tiathir or combined cotton and leather glovas 
having flexible Angers 

flHPLL PIBH BTRAPIIB—C 8 Pbici, 160 
Cbampa At Denver Colo Tbis Invcntloa is 
more partieularly dt signed as an article for 
table use to accompany «ha usual knife aad 
fork and to take ths placs of the so-eallad 
f yster fork ** The aeraper l o osa ws aad 



A oavnoAL Txaw or tbs acnam 

BLnpaM clean the meat adhering to tha Inaldc 
etow parts or shells on to tho ssrrteo plate 
It Is not Intended to eat with it can ba acu- 
rentintly used In connection with lobatera and 
shell flrii generally The handle may be mads 
to match the various aUvurwara servleaK 
TOtrPr ANDBrORHTAlNBB.--d 0 Tap- 
aeon. Box 1046 F1 Paao Texaa This km 
vontioa rstatca to the mganar In whtoh a wig. 
or tonpaa la retained in pUca on tha 
head the prlnw ohjact la to provifla aa 
arrangaanut which will avoid tha nag 
of d able facad adheslveg for tUa purpose by 
enhatuuttng a stogie tucafl adhsalvu whose ad- 
besBf face Is tnnied Inwardly tor eegwglag 
ths aralp and which la proiSdafl with spurs on 
the opptr surface for retainteg tha wig 
RmmiOKRATOB —M Cnmv, c/o Mna 

Belnatala A6 R Iflth 8t New York. X T 
Tkla Inventhia relatse to rsfHgaiators hf tha 


ganeral t|pe employad la honaaholdK —111 
stonA hkd tha Uka itoca asperiany tha In- 
vaatlon rslataa to a rtfrlgorttor to wUhh tha 
drip fr m tha lea la neulvad In a tank wlthla 
tha refrigerator that the cooUag action af tha 
water and tha watar Itaalf may ha n tlll sad 

Diirrx FimmB—p Mnna 14 * 8 

Broadway fna AngIcA Cal An chjsct ot tbs 
lavcfitlon la to provMa a dnplax pictotu ftmma 
arranged with a glaan or traniparsat parcel 
and pmvlded with a spaca hetwaen tha ptctnrr 
and the panel adapted to accommodate sand 
or other movaMa matarlal tbe r abe t w aaa and 
to pretrat Itn esrapa and with meana for 
suspending tha plctnri In invartad p o alH oa bd 
that different scanaa wm ba ladapandnUya 
ashlbltrd 

KEY RING CHAINS B Oxik, 63 Haw 
thorae 8t Hartford Coon An object of this 
tavratlon la to prorida a chain coaatmctloa 
aad conpllng maana for hoMIng tho andt of 
tha chain together A further ahjaet la to 
provide a conpltog dsvlca which la primarily 
adapted for um on key ring ehalns hut 
wkjeh can ba eonvralantly used on varlona 
typea of chains or ethar artlelaa 

CUPP RDTION —M J BiTLLirAir. P 0 Box 
19Tt Holyoha MasA Tha ohjact of thla teven- 
tkm la to provida n cuff hnttoa wUch la av- 
tremely rimpla In eooatnutloa. In whteh a 
aeparahla eonnaetlon ha t wean tha parts la of* 
fectad which win penuU «f tha ready datach 
Bwnt uf ana ot tha sactlona from tha other 
aJthaugh at tha aama tlma boldlag toaaa ae^ 
tlona agalaat any acddantal datachmant. 

riNGPB BIKG AND PHOTO-MOUNT POB 
THB 8AMB—NAWNta K BakT. Fgtndenm 
Ky Tha InventloB ralatto to aa omamrntal 
flagtr ring and haa far Its ohjact to provMa 
a device to ba worn la tha nanal way, and 





aBOwnro A plav vnw aad aaeriox 

prorided at tha top with a j^to-raotfring 
roMss and a tranaparaat cover for the mwa 
The dcvica comprlaea a flngar ambradag band 
having an anlargsd top portton aa la a algaot 
ring and a eover oamprlalag a roctnngnlar 
frame and a gtasa paad carriad by tha fraam 

HAT nOIDRR--d 8 Aatwc, 888 W lOkat 
8t, Niw York, N Y Amang tha ohjacta cf 
tha Invention la to pMvlda a davlca whMh 
la designed to sAdentlj anpport a hat In tha 
top of an antomohlta and the Uka and whWh 
onn be easOy and ntekly placad la operntton 
or n moved thartfrom Tha dcvica can ha nuui- 
niBctured and aoU at an extremely low priaa 

ATTACaMBNT FOB TAPS MBAiUBB — 
a A BxAininvanM, 116T Champa It Denver. 
Colo The tnviHtlon la mart pnrtlenlaily la 
tended for asa in connection with a foiH of 
tape arranged to wlad wltUn a oaao Tho 
ganeral object la to provida mrana at tho tad 
of the tape adapted to ht tmploptd far at* 
anrlng tha same by pinning It down or eanalng 
tt tu grip a flxad object tharehy maMng It 
nnaeffvjciry for a aeae n d parson to ba pranant 
fa belli tha lina at ana and, 

COMBINPD 6HATING MIBBOB AND CAB- 
INFT— c Lfcnmmmi nST Oraan Ava, 
Brooklyn N T Tho Objaot of tho Invaatlon li 
to pn^Ma a nlrror with a riWIng aaUnnI ho* 
hind The mirror may hr teovud lato WMkm 
poaltlona to adagnataly raflect Bght from nnp 
gfiurcc Tha aaktoct amy ha opanafl oHMp iMo 

•r the mlrrur and can ba naed ragarOaan of Um 
pogiHon at tha mbrsT Tha oahihaf It to* 
tended for toilet artMaA tho telffof hafag 
particularly adaptod for khavtag add adfgs^ 
tog tha hair 

AIB IMkAPT lfOTOB.-i-4k taUY, BPS 861^ 
Chccotah Ofchu Among fto dhtooto to* !»• 
vantlsn la to pvavMo n pertaWa air mated, 
teflag Tsty BgM tt din ho Ouvlif aho«l did 
abf np wharuvav lU M teo i flsr tha pa»^ of 
running faim, vtaUlMtof laomA ^ Xteto 
thar abjaat la to Bcorida i dull ftoH Xl* 


a Wag draft tsUf pr temaikd 
ported to hap aritahte fluuuto vhtto tha dm 
net to to«.ap«nitiito. tot wtoto 
aeopad ao u to teth# tto ^yitoMaw 


HOtDBB ikUl 




Rrooklya, N. t TM piMl to dto Ito 
voatloa la to pvovlda « JMlflto dMMtof. 6 



A pAmT aacTiogAti iiM BLdVATuni or itoffteii 
xiaaoa ronmonm nuambw 

atmadard aad clamptag awaaa to ooaetlaa wUh 
tha Btaadard to etamp tho holdar to poMtloa 
on a f aadcf or aapport tad ooMtttattog atoo 
maana to clamp to plaoo on tha ataadaid a 
hcackat flor heldtog a mirror ar otiter artWA 

PLTTBAP—W ■ WAbbAOh addrsH Lk C 
WaRacA 61 8t Marks Ava^ BtnoUya, M t 
Am ehJaci of thla toVarttaa la to pvavMo a 
fly trap arsaagad to tasdre a ptupar tnmtow 
of tha fliaa or other tatocta tram tha hall to fho 
ravDlvlag sago wtihoat emtotag tho tomite 
on tha halt aad thaa apottlag tha latter Am* 
othar objact la to paraUt of oanvanlantty ro- 
atovlag the engn from the trap wlthont daagte 
of tha aaptnrad Mas aaeaptog 

HdviwgM lad TMa 

TWBBEBRII—B H MdTQALv. Haitefft 
N H Aa ohjact of tha tovaatlaa la to pru- 
vlda a conitmatloa of tweeoar. cat Itoni a 
stogla metal blank forming a pAir of dgrlag 
jawa movable toward aad atrap fitimi «Mh 
ether hp maana of a r a m o va h to flagtr operat 
tog lever for centroUtot tba oparatfon af tha 
jawa A further ohjact la to provida a twaanm 
which can ha mahntoetnrad aad aidd at a low 
pries 

GATB niNOB—B, P BiuiCAa, Nataham 
Miss Among tha ohjtote of tha tovaatlaa la 
to ae conatmet tha htogea iicd npon a gate 
that tho gate wm alwapc ba pMpocto teoaad. 
Tha davtaa compHaca a htoga aanaaettog the 
lanec and gats, aad tacMaa a htoga pla. a 
pnllsp monatod od tho Uago pM, a Milid 
ttirtog ooanaattag tha foaoa and gate and 
maaai aaaoelatod with tho fanco to ragaUte 
tha t ena l a a on tho aprlng. 

MhddBgg flBd Jladtoidfl^ IMkdfl 

BOD 80CKBT OB Cf>VPUM-^. A. Oai. 
OUflsidA CaL The palaatpal nhjaat ad thtt 1» 
vantion la to pvadnat a lad aoatot whttfe gMg 
ba lo warad tote aa on wou fog tea pwrpomi at 
rcoovartaff a hietmi aachar rad, whtth toap 
ba tea* wlthtt tha tetO. Aaothai ahteto to to 
ptadaca a rod aacM whteh to almvte aad 
which may ha gpanted hp an tojapiHiadtel 

B^flmAium-;^.a 

aan «t, jCmr ttofe. K T, The partto iato ohe 
jaot to to Ikoffte A tpitt ad hnU hahriat diMr 
Ma f< toktog aadtok toddh oamitoai SSa 

wig, c tjSSftwwkxr A wASm ij 

fl. * nmutf vt 

wtthto BP Ittagad aflT^Ev^ 
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(CiwIinaW Miw W) 
itfip i tff r nC «ir vmiM AIM with fb* 
path 9m$$m «pb mb Me deOirtte Mr- 


SCIKNTIFIC iOlERICAN 


fl|WB to IMb M ptorton irf Me ihtp 
#rBB atoogh hl« BoUtog elda «re wamtn 

M M MMrt; todubto wm eocovotmed 
whip two or BMne otoboni wm genent- 
kif MmO* ftt the MBM tine When the 
t eeO h i toB iqppMM, in picklac op wire- 
IM etom Am am Ughiboua^ hed been 
retoM Ml M to Rtre nlntmiini udiuutri 
ig, hit hpa ewuaff at right eaglm to the 
watp el M traMBlttlBg eet, not lofre- 
q tiw i tty Mt wtnlBinm wee * drowned or 
fon tog ed to the errtTal of a loader algaal 
hroto flBother dtepatchlag point Thia 
dUMUar has now been overcome in a 
elhkilto maener For Inetanre In ap- 
progAUMT M Port of New York Ambroee 
Ohaaml and Vlre Inland liglit Tteaeto and 
the ttohi atotloR at Sea OIrt New Teraey 
piopiiito dlathuttre rtgnala The Am 
fame Cheanel creft aenda one daah 
odioalljf • the lire laland tolp naea a groop 
ol tWd Oltobea, while Sea Qirt employe a 
W towQ ol Mie daMe Ny reason of 
tbsee TurinCtoop wbkh for M nonce are 
»eetottltttod tor viethto tUshes of white or 
colored ttptot the mariner oft Mre can 
eetabUsh toOnltely the dlrecOon and tden 
tUy of the api u fce of the redSo waves and 
Ms ss en rs a bsarlng la thUk weather 
If the navigator has two or more encb 
atds the chance of error In Bring the 
poiltlaa of hla Pip le redoeed proportlan 
ately, the totefserttag lines ftwmlng 
angtee that obeck one another when re¬ 
fined to hla chart 

P rowl whal has been eakl of the beslc 
phenoBisBon Involved in the nse of the 
TWllo n s n i u h m , It may be asked by the 
ireInfniMdi *llow does the msriner dto 
cover the geoipaphioel sltnatlon of the 
sending SMIon, to€r thongh the re- 
oetving sgipentiBa l oses M line on 
which the etattoB ikm he may stm be at 
n loan aa to Its loQStkm east or west of 
him, tastancef ms Initial shortcom 
lag of the radio oonum— for servtoe afloat 
haa been Mpoard of to aqolDpttig the In 
•tmnMnt with a mUdlrecHonal featitre 
nrla la a adjnnct whip rendere It 
posslMe to pick op a signal a maxlmiiiD 
aadlbUtty at only one point and that when 
the recoedittg band Is pointed right at the 
generatlag station Where radio com 
paaers are aet op aPore the unldlractloiwl 
feetnre te not reqnired beoeuae the oh- 
ser ver knows that slgnels from Plpplna 
mns^ of ncceeeity* ortgiaato off the coast 

The pm epr cmpmrn was invented by 
Mr V A. Kolatar of the Barean of Stan 
dardi^ and Its emi^oyment was saggested 
by him to the Barean of Ltghth<Misea In 
HUB. Some ekperiments were made early 
la 1S17 wUh the ayatesa, bat oar entry 
Into the World War Intermpted fnrther 
teets Two yeanr later the Investlcatlotta 
were renfimP, and. na a resalt of these 
and hnpMMnente made beceoso of Pern. 
Pare hie store beta ovolTed apparatas of 
a highly edkdottt type The ' coll aerial 
conslats of tn toms of blfbMQntncy 
wlM ^toced one eentlamter apart and 
wound nrennd a rMtabte frame approxl 
mately tour tost square Aasoclatod wiP 
this iwtontui Mn to a variable ton in g 
oondanpr whip Is oonnectsd across the 
tormhMls of the noeapaes eoll the pri 
Mry the atrwe traaaformer Is con i 
JtA M t tomtonto of a cohdeseer 
to MM ttogg. Theampllflsriti 

t M p npeprf to M ^ to* 

VtocSl hsslal la moBntsd upon n ver^ 
tteaa PfaPto tote* wlP A pdtotar, and a 
gtotowterMte MneP pat lades de- 
wMm to» MAt of the edff wIP re- 
ptoTtoh to toe to 

mamP^lMMLJSm MBh ASh# mmA 4m estOnned 


Ptea Manacle and oandes a pointer eo 
amaged Pat the poeitton of Pe eoll may 
be read dtneetty upon the ocsnpaae card, 
pqa glvlDg tbs magnetic, bcerlag of the 
radtcNdgnal station st a glauce as soon ss 
Pe mlulmnai point of signal audibility Is 
reached. 

The transmlttliig apparatus whether lo¬ 
cated at A lipthouM ur placed aboant a 
IlghtPlp, Is of a commercial tvpr simple 
and nuKcd In canstmctkMi and of abtmt 
1 kilowatt power In addition each set 
has a special antomatli motoivdrlven tim 
Ing switch for iwodnclng Pe desired elg 
nal at regular Intcnals Tto antenna at 
Bending stations sre the same as Post 
need for ordinary radio communlcatUni 
1 he wave length at prceent«mployed Ss of 
1000 meters Pc oxlsting International 
standard fOr such algnsls and the range 
of effectlvencm varies from 70 te 100 
miles depending npon the seiudtlvencas 
of Pe recelvittg apparatas 

Where veesela are gnlded In Pick 
weather by means of radio oompaeses aet 
np on shore a gronp of land stations oo 
operating can help only one Pip at a 
time and Pe coordinatloo of Pe readings 
of several of these stations takes aumo 
while By the newer system any boat 
p o sses si ng a radio compass Installation 
can make her own determinatloiis of her 
pusltlcm as often as she likes when within 
Pe receiving range of automatic and eon 
tlnooiialy propagated stgnals emanating 
from one or more llgbPouaes etc Ihe 
operatioo of Pe radio fog rignaliug appa 
rstaa requires no additional personnel at 
llghponses or lightships It Is a matter 
of only a moment to bring the wlrelesa 
ware generating mechanism Into action 

It Is the Intention of the Lighthouse 
Service after a suitable trial period of 
Pe present groop of eteUomi In the vi 
dollar of Pe Po^ of New York to In 
stall kindred gitmps at Pe approaches of 
oPer Important harbors on the Atlantic 
and the Padttc eoasts ai well aa along 
the sborea of the Ureat lAkes 

Difth Bonbiiw fnwi thu Air 

(CoatiaaeA froia imnw 
had fallen dear, there appeared all 
aroond the waterline at Pe stem of the 
vessel and well up toward mmldahips a 
white line of foam boiling aroond pe 
vesael, broken occasionally on bop sides 
of the stem by bursts of fimmlng water 

Tbere was but ons InterpreCatloo ofi 
Pis phenomenon It meant that not onle 
the port aide hot also moch of Pe hot I 
tom of Pe ship must hate been broken la 
and Pat Pis dlaturbsnce was caused l»t 
the esespe of vast volumes of sir from 
the wrecked underbodv as Pe water 
rushed In Immediately the great ship 
began te list to port taming steadily 
over as Pe afterbody of the Alp snb 
merged When the bow of the vessel 
Btrork the bottom some 700 or dCO feci 
below Pe slaking was arrested and Pe 
ship seemed te hang for a few moments 
befme the stem took Pe final plunge 
and disappeared Just after she had gone 
down, Pe Handley rage bomber flew over 
the drenlar patch of stlU fnamlng water 
and d ropped the last of the flOOfipoontl < 
bomba Poe sounding taps over Pis 
marine burial 

Don't Draw Wnmg C oa dsri s ns 

It Is sot to be wemdered at If te Pl 
I lay mind, this majestic spectacle sbould 
; have bad bnt one Immediate messing 
and axpress ttsMf in the all too-commou 
phrase miat seals the doom of bl 4 . 
battleship eonatmctloic Aa a matter of 
fact, it means noPlng of Pe kind Naval 
and military men knew perfectly wqll Pat 
1000 pounds of TNT detonated sear Um 
side of SDch a ship ss Pe *Ostftieriasd 
wooM be pretty eertsln te erOd her dews 
WbsPer It would have done the mam u 
toe flagtolp * PeonsylvuMa wUA Boated 
ute far away. Is a mooted gwaetton Bub 
division has made WendetM strldse Is 
Pe last ten ytarijti that bemh mlgbt poe- 
gpiy huto mat toe ‘ttomsyiyeiiiAr'* it 
to^ertafia toakto towp«t bar out 

m woitieB fte tok nie in H hgj 


YOUR TROUBLES ARE OVEH 


TUtmott 
UiMrtMSMrt V 
yam m tk* IW 
Tram J rrur «AirA tmr* 
dtt awM m mg frrky motor 
rmimmkt tU tttntr Imnpiatkt rnmrnr 
VKCt 

Van Kerr 

Transformers 

Deerrue Ratotinc uwiumpti i ^vr greater power 
—reduce cmrbon depw ti T1 ty ran be attained ui 
' a few minutes and from that t me on y u will have a 
sweet smoothly runninh ok tor which starts easily v n 
in rcro weather 


bfiggrt Does Your Motor Pump Oil? Doa*t Worry* 

Van KcrrlVaiuformeracure the and gas gtvmg greater power and 
troublet whidh are due to this oon leaving ni carbon The Van Kerr 

ditJon Their patented fireproof method of ignition ebminatcs 

oosistniction allowa the current of necessity (o rebonng cylmders 
dectncity to be broken in the open installtig new piston rings 
air without danger of Igniting insiantly removes the dime 

any vapors under tne hood llie caused by motors pumpmg 

more combustible spark to pro- For pleaaure can tractors, aw 
duced. burtts every Mitide of oil cyclm, and gas engines 


leaving ni carom The Van Kerr 
method of Ignition ebminatcs the 
necessity (o rebonng cylinders and 
installt ig new piston rings and 
instantly removes the dimcultv 
caused by motors pumping oil 
For pleasure can tnwtocs, motor 
cyclm, and gas engines 



duced, burtts every ^rtide of oil cyclte, and gas engines 

We Will Send You a Set of Tnuiafdnnen 


by paresl post Wn s a» today snl isD osyoer dsslar s asiM sod te kind 
yomtrif JU ^ yoo^ v« <‘ewl no bm ey M«ply pey ike MMmasi gs oo Iv s 
yy “ few-ci^i^MtorgsmierasB-^l de let Un Uwm ten deya ^ rf 
IN* sMswrs mm MtiaaM} tbat they do allMS aay they will reton thsm sad ycM 

Sit//*' 53astwssoosyb-ek 

' TTieVenKervCo Dept m SlteN ClerkSt ,Chlcs«o 

Omr MMWaoMtdnt anafan u re ww mata§ Tea JBrrr 



Hiedeeler oAieTS wiUi imdr 

WHITlNG-AnM^S 

BRUSHES 

nwyAm ImliMtatobMt sOm 




iiwnBMSBtiflieaMmuMEiweicracani 

MM 

■ni>aniniiiHarnirtmMw«n>toiwni»n»nwM 


EspaisMBtsI sad Modd Work 
amr xuiot, mnwnmt* n, a«r mou 


UNISOL 

Koe U g PaS Off 

CORlIBCTff undMBiwiMiMboUwr 

niawMs aa rseosM khm laA faenalw 

(IMSOL HK CO,, J«wrOir.N.J. 




fourteen Cast toxthtg Ptrett 

^to^orliCitp 

An Exclunve Rciidential Hotel affordina 
toe Dignity and Elegance of a Private 
Residence Opposite the Metropolitan 
Qub and Finn Avenue entrance to 
Central Park, with easy access to Chibs, 
Theatres and Shoi^ng centres 

€atcK S$^Ubatk 
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BBCBNTLT PATENTED imWmONSl 

(VntUhtMed from pope 1&4) 

UoD l« to pruvido E rennttlt trlettonjU dotck 
for ttw In moUta or itEtiourf BUcblMir* 
wbantn tbo apMd forvnrd nnd bnekvard map 
be obtained bp merelj movlBf tbc elnteh I 
operatiDE mecbanlna In opposite dlreettona 
When Ua opwratliMt P«rt« of tbe cloteb an la ! 
MBtral poaltloB tbe drlrlnt lAaft rotataa 
freelF wttboat Imparting motion to the drfraa 
abaft 

PriaM Mavara and TMr A cc aaaa ri aa 

TBBTINC} DXTICB FOR lONITlOX 8TS- 
TBM —-U F llAuciaa^ ItW Kaat Bad Are^ 
New York. N V The InTaatloa haa refer 
eace more partlcolarlp to a teatlng dorlee for 
Jump nparfc Igaltloii apatma wbleb ara iwm* 
noBlr need for the flriiig of expkwlTe ctaarga; 
of lutenial maabaatlnn englnoa. Tba drflee la 
aape e ialiy appllcaMe to an Iguttlon apatem 
which emplo/a a aeiina of aparh cofla, one of 
which being provided tor each epltnder of tha 
ragtae 

0A8 OKNHBAToa.—M BoiaiUf W\ Camp 
at, aanduali/ Ohio. The Inventloo relates to 
aa apparatus fur decompoalag watar so as to 
gentrala oxpgen and hydrogen and direct 
thaae gaaea Into aeftarate tank^ and afterward 
eommingtcd la the dealred proportloaa for uae 
the uaa bvUig primarily Intended for Intarnal 
eoattinatloB endnea. Tha decomposing tank 
sod the operation of the generator are auto- 
amtle, the pree aa re la the tanka controIllBg 
the level of water so aa to atop and start de- 
eoBMHwIng automatically 

Bailwapg mad TMr Ac c d M oricE , 

rOMRlNATlOS JjnCK AND OOVTUOLLBR! 
rriR MIDIS CKMIRM OK HOX CARM—K B i 
Waan, Washington D < The object of the 
laraatkM la to prnvMe a conacnictJon In which | 
tht doors of the car are maatralued to curr^ 
^pending morenteut whereby when on* of tha 
doors la aeeured in dealred position tha other 
la autoaiatktaJly accured In correapoadlag po< i 
ritloa and la which aianlpulatlnii of the doora 
hy aa anaathoriaed pcnwa la effectleejy pro^i 
elifedad. The device la simple and dnrable. and 
taeapaaalee to manafaeture 

FRBIQHT CAE DOOU—U W IfANUHM, 
Hox IlUt, ramden, M C An object of tha 
laveoHoa la to provide a door cNmatruetlon 
wbleh wlU graatly facilitate tha loadlag and 
unloading of tha ear A farther object la to 
prorlda uMa and end doom hinged at their 
lower edge and adapted to awing outwardly 
and to provide meana for eoatioHlag tha poal 
Uoo of tha doors ao that they amy ha naad 
elthar tor platforoM or ruawaya, 

■PIKB PtJUADB.-^ B. Biicksoh, addra« 
O IX Sgamoda, Imi Mountain. Mich Tha 
InTeution mlatea to a device which faclUtatea 
the ratuoral of apikta and which rmploya a 
laver poatthmad parallel with the tha rail and 
o p at u tea to remora the aplka from elthtr ride 
of a ruU The device la aspeelally adaptad 
for use ou brWgea, traatlci^ an^ fligalor work 
when difltanlt to ordinary 


lag the rear axle and to wbteh motloa la M 
parted by the amremeat of the body aad legi of 
the rider The aettea of the prepalrion la* 
ijulraa the ridtf to almaleta the auMloae whlUh 
oeeur daring ho r a eh ach riding. 

PgrUiafait to TgUdM 

DBUOUVTARUC TTHR RIM.—L. D Auam. 
3J7g Pine it. Baa Fmnriaco. ('at An object 
of the InTCBtloo la to provide a ptactleal aad 
cnnrenlent BHUiBer for removing and apply- 




'^hhrtaUitaif to EtoMten 

OAMB.— C n Mpixihb R.FD No. 8, 
Oklahoma City, Okla. Aatong the objects la 
to provMa a gams of that elaaa which com- 
prlaaa a checker board and a plurality of 
playing plecfe An object la the provlaloa of 





fAWPAW 




WaOWA 




raw Paw PAW PaW Pa^ 



A ruAE vnnr or thu noAUD awp thb qahb 
riarka 


a gnau which wUl require two groope erf 
playera with the ptagrera of each group oparat- 
lag a plurality of game places to eomhat 
their eklU in ttfpatlng tha other group 
VBbOCiPmS^ «. Hogatu, gop Market 
St. Perth AmWp. N J Aa ofejeet of the la> 
▼aatlea la to provide a vrioetpade w^ieb M, 
propaM bp mmoM of a eawk hbaft aoaattt at I 


A Minx KLKVATinX lUiL'aTBATIXa THB AFTLllA- 

TiuN nr TRB naviea 

log a pueuiMllr tire to the rim A further 
object la to ao eonatmet Ibe rim that a tire 
may be removed from and applied thereto wlth- 
<iut the une uf tools or an undue amount of 
ePort 

BiruCK ADBDIUIBR—r Du Foan, address 
B K Ontario, Oregon An object of tha 

Invention is the provlaloa of sho^ abaorirtng 
means for a«e In connectloa with or wltbonl 
the ordinary leaf spring, alther asml-eUlptie 
or fall elliptic, whereby to Increase the range 
of rolalive movement of the spring coDtroUed 
parts witbont curtailing or impairing the 
normal function and opentlon of the leaf 
aprlng where present The lavantloa wlU auten 
matleally take cars of the variation of tha 
load. 

TRANHBIBHION RAND—II F HoKS. Jb., 
San Kranclaco, C at The Inrmitlon haa rotor> 
ence more parileulariy to a so-called alratnlag 
ear for tranamlseioa bands as eommcuily aaad 
in Ford automobllcn The device la applloahla 
for uae la conaectJoa with either oaa of the 
three rotating drama naamly the low speed, 
reverse, and brake employed In the plaueUry 
traasmlssUiB ayatem. 

HHAOKLB.—Q a RoamTuun, addmaa O R 
('aln, Cheahlre House lUock. Keene, N U 
Anning the objects of the luvenlkm Is to pro* 
rids a ahaekle primarily for connecting one 
vehicle to anothar, bat not nccesaarily limited 
to tbia adapttup, and by laeana of which any 
poatlbUlty of an accidental dlaconnectlng of 
these elements la reduced to a minimum. Tha 
parts B»y be conpled with great facility, by 
certain operating mrana at a point relatively 
mawte from the ahaekle Itself 

ORAUIMBTBK -ft W IIaIX, c/o B A, 
Pablic Herr Cu., 800 K Houston Bt, Ban An¬ 
tonio, Tex. It la a purpose of the Invention to 
provide a gradoamter which la partlciilarly 
adapted for use on motor vehlclea. and which 
win accurately indicate under tha moat vary 
lag and anatablc coodltlona the locUnatloti 
and declination at which any moving body la 
traveling 

DtCMOUNTABt,R KIM—T-. U Brairaaa aad 
B. He I Mxariaj n, ('anyonvUle, Ore. The o^ 
Ject 1# to prorMe a rim which caa be qulekly 
attached to, or removed from, the felly of a 
wheel, which wlU involve no <Aaage ia the 
aiae or form or balance \aC Oie wheels. In whleh 
the rim can be changed without changing the 
locking device therefor, which wUl Uha up tba 
natuml wear and wMeh wUI Inann aUga m a a t 
of the tire 

comrixation loc:k fob automo- 

BlLUft—A II UIICKUIT U W Ontario BU, 
(hieago, IlL Among tha ohjecta la to prm 
vide a device by mesas of which an aaxlUary 
valve In the fad feed line of aa automobUe 
englue aiay be lotted in pualtiOB aa aa to abut 
off the gow of fuel, and thereby prevent the 
operation of the englae. A further oblect la 
to provMa a device la which tba faevemant of 
B single lever In one dlreetion wUl laataat^ 
bring the auxiliary valve Into locked pash* 
lion 

OVriRfifOAD VALVK^W B. and P M. 
PAvaa. c/o W a Moore Co, 700 Union Bank 
Bldg, l*ittahar8h, Pa, This laveatloa rriatag 
more parUculaTly to a valve for aatoam- 
bUee, having aa lu object ths rilalaariou of 
rattling and noisy contact hetwaaa tha valvd 
apnattng parts ad tha overhfwd valraa Tha 
pnrpose U to ellmtaata tha matal to Metal 
caataof aad provMa awaai for haldtag the 
roehee am la yieldlat aagagsmat with tot 
1 valvo aim at all thMA 


DUMPlMa TBUCK^-^ M. OogllftBBp 
Balter Onvllag Cm,, fUllatosu^ XhiM This 
iavcotua baa fw Ka phjMt «• pfnfMM a bady 
which la mated far aac with amtsr tmki ac 
aaimal-drawn vtotsles, and to ptnvMs fSr loak- 
tng the body la hartaentml poaHMA oa tlm 
truck. A farther ebjeet la ta pt or Ma a caw* 
atroctloa of damplBf tnmfc wUeh win tw 
sturdy and daraUa, riM% and anally manaalb 
•para led. 

8FAT FOB YBHICLBB OR T8B 14KB^ 
O V BABiiam Alaaiada. CaL Tha tavaattoa la* 
lalea to a aeat asoaatiBg or aaap aari an Tba 
prime object ia ta provMa m aa n a fbr abaoeMng, 
BO tn speak, lateral Jolta and ahoeha axpari- 
eneed la a vahlelt Mah aa aa autofloohlla 
which ara not takaa up nr abmtbad hy tha 
springs of tha ve h le l a . 

AOTDMOBILB PLATB AND UOtDHR.—4 
fiiu.]Naa, 18 Park Row, New Toffc, N T Tha 
tnvoitlun ratataa ta aa attaohmaat la tha na¬ 
ture of a **atop thleT* device, and la dealgnod 
to deter the anauthortsed aoe of tha vahlela. 
The device ta provMad with maana for attach¬ 
ing to a wind shield a Isgnd such aa 
^'Watched ** aad It M oo arraagad that the rigu 
amy Indicate to the police or othara that aay 
nae of the vehicio la anaothorlaad. An Indi¬ 
vidual cuter for each partleolar lag ia d holder 
Is priivMecl ao that It caaaot ha coacaaled as- 
•eept by tba owner 

AirroUOBllJB WHBBL LOCKING Dto 
Vies—H. Tbimm, 408 B S9th Bt Brook- 
tyn, N T An ohJaet of tha bivantlon la to 
provhln a eonatmebon in wbteh a large device 
ia utUlacd aa means for prerentlog the rotathm 
of one or more wheela. Tha device la prorMed 
with two gat BMca and a claamtng meaaa ao 
that It may act as a riiM In case It la at¬ 
tempted to more the aatomohUsb 

TRANBUIBBION ORARv*-C BaAaaNa, 106 
Bank HC, Now York, N Y The general object 
la to provide an antoaiatlc gear shift, whereby 
If in ataiilng, gblng np bill, or otherwias run 
iilug under heavy limd and direct drive, sbonld 
the Aiced be too high for atartlng or overeon^ 
ing the resistance without shack, tha gearing 
will be antomatlcaUy (hrowa oat nf high gear 
and into lower gear to start or continue under 
tba latter 

EADIATOB—A. Ngagt„ 794 Kaickarbocher 
Avfi., New York, N T The Inveathia relatM 
to liquid eoullng devleea, and la particularly 
adapted for nm: aa a radiator for autoauibileii, 
but may he used wherever It la deatrahla to 


CllWAlN WimOll^rve fU IM 
K T n* javearirii dmidiMlIy to 

w ta daw a which aia miap^i to to stot to tot 
riit oartalHa agd itof a o wriM kt h to wto n 
bdaat aa rijsst M tw PfRulHa a widBa^h 
glaas wladow whlak wfO tato tot pfhto ed tow 



A VIEW uv AirroMoniui witR aavicg Apvitaa 

flexible material now ta geaaral ana. A far¬ 
ther okjeot la ta provMa a wtadew which may 
be Inserted la aay ordinary aatowMbOa tnr> 
tala, which wRI bt doraUa, of light Wright, 
aad raadUy replaced. 

rNBVMATIC TIRto-^ Gvaauaapo^ BJT 0, 
Box 10, Hanamnd, Im. Tha o hJ aet U to pro¬ 
vide a cona tra ceieu which wOl ehvlato the 
n e c aa ri ty of tha inaer tUbae aad which, whlla 
it wUI aet etiailaate paaetiom wttt at least 
avoid the aaeeaalty of Unssediato chaage mt 
tires aad will pensdt the dear to prnseei Ito a 
time with little dleeoaifort aad without dan¬ 
ger of dtatmctloB of the tirw 

TBANBMIBBION OIBABlNa,-^W. B. CVN* 
MimiRaK, S0S7 BUsatoCb Bt, Bhiavaport, ta. 
An object of the lavantloa la to provhls a 
traasmiasloa gearing la whleh tha gaaia are 
always In merii, and toere is ao daagar of 
stripping of gcara pp tba shlftlag af the 




A Viaw PAITLT IN gBCTlOir. gHOWlMQ VHB 
ASBANoaitaifT or wnaa 

cool e circulating liquid Aamag the objects 
la to provide a radiator hsrlag Its parU so 
coDidructMl aa to bring the ctreulat^ fluid 
In contact with a torgo ekpoaed surface wkara- 
hy the liquid msy be sffeetivriy cooled, la a Uas- 
Itod space 

HKADt-IGUT.—IL F nAMVoan, addiaaa 
N A Blratm, 116 Mala Bt, vrhttehall, N T 
An object of tha lavewtlon Is to provUo aa 
attsehaieat for onUoafT hesdUghts which will 
operate lo pravoat glare bat allow fhU road 
Ulnailnscion A farther otject is to provide 
a device which la of transparent colored ma¬ 
terial so ae to color the light rays which are 
thr«>wa upwardly aad at the mun lime permit 
a fall glare of a aee l o r ed Hght oa the toad. 

ni UKCTXON INDICATING AFFABATtm 
rOK AUTOMOBUM-^L. B BiMMOMS^ 
est Lake, Mtaa. Among tBe ohjeats Is ta 
vM« mmuia ambodyiag a signal dcvlea anaagsd 
at tbe front or rear of aa datoauiblla ter to- 
dteatlng the direetioa In which the aa to ms 
bile la to be tarasd, each mtaas hetog aataatoi 
by ricateots amaged oa the dato, ar other 
ueavttieatly located porttoa cf tha «ar The 
device ia amaaally thrown hito opw r att o n and 
nutomatiaally relavns to the nocmnl nsadltlsd 

OUKABB aUNr-4 OwBKB, UNIT JsOmo* 
Bt, N W., Batolagton, D. a ThU tovewtlon 
tmlmtm mere partteolaily to psf to hls boad 
grease gnaa wheee wuet esmotoa fwatfsi ts 
toe fMttff ot gmos itoriqpat to too tmd 
miiriea ohi dlfriaatlBl datotoh to wrii aa tht 
anivenal iotots 4# atatotoshded. ImdMials 
chametetlusd % Ms MripIMtoi hto 

daiahOtty 


A Tiaw IN LoMOiwDiitAt saceiOM 

rlufrbaa. The uperaHoit is hy aa arraagtawat 
of eintehea eoatroUed by foot levata very 
mnrb aa the foot levers of aa ordinary FeM 
control with the exoeption that aa oddltleaal 
lever la provMvd to ftvs aa tntennsdlato speed, 

OONVlfiUTinLH AUTOMOBILE TOP—B 
a KiAamnnw, 106 6th Bt, K ir„ Washlar- 
ton, D. C, The laventloh rstetsa non partim 
ulariy to rigM tape, especially ter two-passwi 
ger vahlclss the object la to provide aa bm 
raageamat whereby the top with or wttboat 
sUdlag, swIngUg. or otherwiee atouated win¬ 
dows nay he shifted bodUy oa co sin e ct lo p s 
with the vehicle Into aad o«t ot rifeettve pori- 
tloa from the vehicle eaat the top la taoper- 
stlve position betag loeatod rsarwaiflly «f the 
eeat 

DitofBS 

DKBIGN rOB A MIXING AND BTIRttlNG 
DBV1CB-—dl Black, 890 Putoam Are.. 
Brooklyn, N T 

DBBIGN FOR A DIRBCTION INDICATOR. 
—IVT D. Qowatu II Church St-, Ballstoh 
Bpa. N Y 

DRBIGN FOR A ilFTW TOP FOB A POto 
DBB CAN on BIMILAR BaCVFTACUB-^. 
B. Humphbbt, c/o Manhattan Caa Ow. Bash 
TenalaaL No. 10 , BsooUyA. N Y 

DSnON FOR A KNira AND FORK 
CUtoNBRW i OonfBnm*<MO B. IBto Btu 
BroeUya, N, T 

DBBION FOR A RRCSPTACUl PUKI,— 
P R, OoiAiaa, 808 BosMa Bt, WlstohMhoa. 
Phlladriphia, Fa. 
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V‘ LHaAl* NOTICES 

PATEN TS i 

TFVOtJ KAVB AN INVENTION 
1 wnlobjrou wWi to Mtenfc you con 
write futty Md Irealy to Miinn it 
Oo lor Mvioft in rogm to the be«t 
w»j of obtululng proteotioo PIoom 
M od ikotebM or g model of your ia- 
veatloB god a deeeriptloo of the 
devloei explelDbig ite opetatlon 
AU eoiamuiitfieUoiie ere etnotfy eoa- 
fidenttel Our veei nracUce, extend- 
iiif over e period of eeventy yeen, 
otMbleB im fir inntiy eMee to edviee 
Ib regard to petentebiUty without 
eny expence to the riieot Our Hand- 
Book oi) IVtente ie eoot free on re* 
OiMot. explsltw our tnethodet 

terma, eto. In regard to P e t ee te, 
Tiede Merko* Feniga Pateete, ate. 


»C tCW T IF lC AMERICAN 
Ciedw Nm Qtm Nat*. BmUm mt 

■SyplUrtT i *****"^ ** *** 

iCiUNN & CO^ O'ilSVBR 



Mnr TOgg 

CBKMO HA 
WASHUMIOII. D C 

UHRAncncOi cal. 


geteatUe esMrtcaa (MteUlahtA Itift) om _ 

fmr 1 $6.00 

gctottrigg American Uoatblr (eetaUtahed 

life) one rear $700 

Poetan acvpald la Unllrd BUtee and 
etona, Medea, Coba and nmam 

BdMdfle 

idttUfle _ 

dltlaaaL 

Canndlea Boelaee 

BdeolJCa Aflfterleaa 70c per jrenr nddltloanl 
■deotlOc Amertcan iMnuthlj 

The 


Fereta 

Americna fl. 
ABMficaa llo 


IJM) per year addltleatl 
loathly 72o par year ad- 


hi/ 80e per year add! 


dned aobncrlptloa rateo and ratee to 
oaontrieiu tadodtaa Canada, will be 
rnmUhed upon application. 

Baoitt hy pMtal or expreoa wone/ order, twnli 
_draft or ofagcB._ 


dasiified AdyertuemenU 

Adreitloliif te thbi aolvma >■ JlOO e line 
Mo lew HMn ire nor mere IS 11^ 

acwpted Oonnt oeywkwovda te the Una. All 
ordeta mmrt bo aeeompanled by n renOttaaco. 


AOBirra. m te dW a we^ pm mplMk cield 

Mon Tjelew mr Mere and OfOce Wlwluwib Anrone 
oMdotl. BuraenaA UuernI uObr lo fenefal aanata. 
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Vimd Men’s Fingera 

(CoiitiHHed from pooo S4) 
finite einillar to the elegant lUukhoin in 
color end atruvture, but la club-«hni>ea, 
tapering toward the Iwk mtUer then to> 
ward the attox, and la tnuch rarer, ocenr 
lug In old tteide in day ooll practically 
deetltute of leaf mold or In graany ground 
partly ttUaded 

The only Enropeun opedoe of thle grana, 
i/nftent confiive, has a iilendcr, ryllmtrk 
Hteffl wfahh taium In mither direction, 
and a small cap that la eet olT rather 
nharply from the atom, dUfertng In tUU 
reiqiect quite decidedly fmm the elejrout 
fltinkburn although roaemblliig It In outor 
and general ffirm It lina lieon retNtrtcd a 
few times from the I nitod Stiit«*H, but J 
hare Mocm no Amerlc.uii Hi>erlmctid It 
would giro me much pleasure to rocelTe 
some Thin e)>eclea baa a rery faint od<»r, 
and the stem HumetlmcB varies to white 
All the iqiecHeH of Mntlous readily lose 
the greenish slime containing the mikmvs 
since It Is eagerly devouretl by flies end 
easily washed away by light rains. 

The brand ictl stlokborn, /^yesnM b*y- 
retain grows solitary or clustered, 10- 
centimeters high, stem white, divided 
above usually luto six bnt sometimes lire 
or s(Voii, narrowly lanceolate hollow 
arms, which are Incurvefl abo\e. with 
|Nile fletsh colored bac'ka traversetl thclr 
entire length by a shallow fiirrtfW cavltv 
of the stem nearly closed at the base of 
the arms by a diaphragm throiiKli uhUb 
there is an opening upward into a closed 
Uiainlter with a dome'Sfaapcd wall, gielia 
suptsirted on the dome and cbmely eni 
braced hy the arms, spores oblong, white 
eggs clustircd 3JS-4 centimeters in diam 
fter 

The odor of the matun* plant Is viry 
vUc and penetrating at clotm range some* 
what resembling that of fresli giiotifi, but 
It Is not iwnrading like that of tlie veiled 
stlnkborn for example, and nlw> Inidcs the 
**falDt' quality of most stlnkhorns. The 
slime containing the odor Is Inside the 
five rajs ami ooaes through the spaces 
between them as they spread sUi^t]) 
The **oggs' are In clnsters of three or four 
or more, and are almut 8A4 centimeters 
In diameter A section of an “egg * 8bi»ws 
the considinmuN rap enclosed by the thin 
white Inner wall, while the stem is much 
I enrapresaed until the eloutfallon liegins 
which pushes the rap rapldlv Into the air 

Aeeunllng to Mr O (1 IJoyd. whoflt* 
puhllratlons on this gnmp have furulshe<t 
some of the lllustrationa here nsefi, tin 
branched ntlukhtwn may have been in 
troduced frimi Australia or Hoiitli Amer 
Ira, where s|ieclea «K*ctir that greativ re- 
oemhie It Both In Eurojie and In the 
United States It seems to have u|»peaiv<l 
rather recently in gardens fields and 
other on I th a ted places. I>r Peek f<mm1 
it in an asparagua bed, while It was col 
lected last Octolwr at the New \ork Bo¬ 
tanical Garden In a gladiolus bed Sev 
ml eollecllons have been made In Mas- 
flachasetts and Connecticut In tomato and 
potato fields, and one In a lawn newly 
plowed end seeded Profeasor Reaidslee 
found an acre of It in Ohio, where heavy 
sod had been turned and allowed to de¬ 
cay It had not l»een seen there before 
and Its sudden appearance lii sncli pro- 
fusion was rather dllllcnlt to explain 


The Lut Word in Power Hovmo 

(Uonriiiaed from page flfl) 
end Into the main chaniiel of the river 
before any of it reaches the Intake again 
By that time it Is thoroughly cooled 
The coal unloading tower also has 
polnta of Interest Here, olau, the engl' 
neere faced the neoeoMty cf cedudng 
Weight In order to permit the uae of con- 
ofete. A great deal of height end weight 
w«e eUmloated In this tiuftaaoe by uMng 
A conveyor iNdt which corrtee the eool up 
on hittihe and dlsteilmtaa tt to the bunlr 
ore wlOtto ibe The fopl le itftod 


magnetic separator From there It posses 
luto the itrusber and tbeuce to tlie l>eit 

In all large generating stations, the 
electric currents and vidtages iirc uf HUch 
magnitude, uud tlie iu<ci*SHlL> of ecutrnl- 
1x4x1 cfintrol Is bo ImisrstUe it would l»e 
impractical to oi>Grato the swltclira by 
band For tiuw* nasoiiH they arc 
(NiUipiHxl ultli oleitrU motors uhlth otHU 
and i^lose them and which sre all cun 
trolled from a I'd tral cNMitrol swltihhoard 
located in the operating rtMim 

The pipe room, refernxl t(t nhon ns a 
special feature of the okatrlial equip 
meat, gets Us name fntiu the fact that It 
Is the terujiiins of all the Iron pl|H. con 
Units through which the wlnx* from the 
central cxmtrol HHliihlKiaisI are Ipil out 
to the small motors on the high >oltiige 
switeboB. *1 hroiigh othc r plfM h ti rmlnat 
Ing in this mom also pass the wins lead 
Ing to the Instruments which arc 
mcoiuted on an Instrument iNsinl located 
In the central niieratiiig mom dlrocdly In 
Imek of the control switch Umnl, and 
which tell the ois>ratnr at a glaiico what 
his machlncii arc producing and to nhut 
sulMtatlous the energy Is tieing Irnnsmit 
ted 

The layman bearing this r<g»m described 
and seeing It Ik surprised that no one 
ever thought of It lieforo In coucvptlon, 
the Idea Is Hlmpliclty Itself 

Ill plants H hi re no such room Is pro¬ 
vided tile pipes arc torminaUxl in a trough 
d«pr«*NSiHl ill the floor of the operating 
room In hack of the snltib boards. This 
meauH Umt tlicn is a groat moss uf wires 
in the trough, which IncreaHcxi the dtffi 
LUUy of iratdng faults in the wiring and 
In the eviiit of one wire hiimliig out, the 
Arct may eaHtly tie transnilttcHl to the 
wlruH eoiitrolling tdlier lircults, rcHultiug 
In liitt rniptlous to servlcx; and delay In 
restorbig It, all itf which Is fatal to the 
lutercwis of the power company 

The IMtlUdelphla Flee trie Company 
while Mtiidylng way a and means uf ellml 
mitliig these delays and lire risks and 
thus assurlug the ceuniwny s Ideal of ctm 
tlnuoiiM S4*rvl(‘e has suhstltiited Its pipe) 
room for the trough Iwek i»f the switch 
boards. 

The plfies are arranged to come up out 
of the llmir of the pipe naim dlrottly 
under tlie rrapcLlhe HWitehlward panel 
cxiiitrolling the circuit to which they ap¬ 
ply The wires of each circuit are sepu 
ratcHl from those of other circuits through 
out Ml that a fault develutdng In the con 
trol wlrlug of one circuit cannot be tranN 
mitted to that uf any othur circuit Fur 
convenience In tracing deTeets in the wir 
lug and In testing switih iMuird lustru 
menu, each wire paseea Uirough a fUHe 
or cut-oilt bltKk mounted on a terminal 
iNiard In the pipe room and labeled so 
that the electrh iau ceu htentlfy each 
wire without delay 

It la altogether pr<fhahlc that this sys¬ 
tem of arranging coiitml wiring will be¬ 
come standard fur large t>nwer houses 
throughout the country It was Unit in 
stalled by the Phlludeliihla Eli>ctric Com 
pany In lU Chester Htatlun, which traus I 
mits electrical energy to Philadelphia at 
(HI 0(M> vulU pressunc over an aerial Uul 
on steel tuwora. This xdant was com 
plcted In 18J8, in which year tt was con 
sldered the last word in the production 
of electricity It is ecxulppcxl with two of 
the same slso and type turlio-gonnrators 
as those being installed in the I>e1awar« 
Mtatiou 

As Indicated however, there liave been 
several now developments In this station 
not to be found in any other power plants. 
The bolloni are of the oamo type and 
rating as Installed In the Chester plant 
But in om$r to provide for the possible 
Installation of oH-bornlng equipment U 
that itkoald become neceasary later, tha 
hollera have baen act higher than In 
normal practice when stokmra ore used, 
the tubes batog fully twelve feet from tha 
grataa. Thta bM raaultad la ail Inereona 
ot aAdancy in tba oopbiiBtloo of gaoea 
toivtlcBlArty DoCBbia In aoBi eo firaiitipg a 
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lance fiercentaice of Tolatlte toattert aad 
dufitur tboasu perhida whan the hoUm 
are beltuc forced An elactrie locomotlea 
IM need for tba tvnwval of aa b aa nmnliit 
illrecth nmler the dlacharge gatea 
I 1 be new plant la in the eenter of oca 
(if the bnaleot and moat ooi4Nted Indoa* 

I trial (llfltrlcta of Phlladdlptda Inetndlng 
111 ttn range dm great textile aectlim 
kiMmu loially aa Kenalngton and another 
(Untrlct known aa Rlehmond gltac Ofar 
iHrgeljr to metal mannfaoturli^ j^Unta. 

1 oner la anpplled to thaaa by ondergroond 
cable at a potantlal of 18200 rolta and 
I Hteppad down at mbatattoca for other bi 
duatrlal and for lighting requIreamBta 
In conunan with all the other balMlnga 
if the cmniMiiiy thia atmetnre whan com 
Iikte will preaent a moat pleaalng and 
HtatelT architectural appearance- John T 
Wlndrlm the arrhlteit baa pot Into It 
the kind of tlmght and effort that waa 
(iiifliied a few ycara ago to memorial 
I ulldlnga and the like fhla la In line 
nitb a definite pollen of thU (omponj It 
la laaed on the reaaonlng that tho corpo 
latlnn la one of the elt« a bifueeat clttaena 
and that It moat di thtnga In a big way 
Pen ]M riKfiia nallxe the trenumlona 
amonnt of work and equipment In^olred 
III the cllKtrihntlon of eUctrlc en er gy 
[ or thla one new plant tin re are lieing In 
atallwl mi n than alxtr milea of under 
Lniiml high voltage lutli 219 nilka of 
Klngle undergniuiid conduit ami I 200 
milea of overhead linea I ach tttrblne In 
111 plant Im 4H feet 1 »ng 10 fWt mile 
12 feet high and ndgha *06 tuna and 
ca h 1 h I quipped vilth a %000r) apiart 
fo(t (ondenaor containing tlilrt> hIx mtka 
of tnhini. reipiiilng ITfMXI icalhma of 
nnler iior minute for condenaing *109000 
piHJii Ih of Ntiiitu Mci^ hour lot fooling 
the generatiira eight thooMnd enUe feet 
(if natdied air N [ii ivlded cverv minute 

The Heavens in Anfust, 1921 

(roafiMaid fntm pogi 100 1 
At the lief.lnnltix of tlie month they re¬ 
main In Hlglit until 0PM but hy Ita 
clone thei are alnioat loot In the anna 
ra\a ITi anna la In Aquarlua ami eumea to 
otqioidtlun < n the luat duv of tlie month 
At that time lit la In K A 22li S8m SOa 
declination 9* 27 aonth and la movliig 9 h 
eoMt ami 08 aouth ecer\ dav He may 
lie found 2V* ^eat and 1 aiiuth of the 
fourth magnitude atai lambda Aquoiil 
which la Itaelf about one-thfrd of the wai 
frtm Ikta Aquarll to Fela Pegaal—theae 
lathi atara lieing maiked on our map 
Ncptuiie la In coiijumtlon with tlie aun on 
tlie 4th and la Imialble 
1 he naam la nen at S P M un the 8r<l 
In h*r llnrt quarter at 0 A M on the lOtli 
full at 10 A M on the JSth and in her 
Inat quarter ot 8 A M <« the SStb She 
In mareot the wirih on the 8rd fartheat 
liwuv lu tiK. 17th awl at her neareiit 
uMiln on the Slat Hutliig the month ahe 
[HiKHfH mar Mircui> and Mura on the 
_ikI Neidune on the Srd Tnidter and Sa 
tuin on the Otht Urantti on the IBth 
\ enuH un tlw 80th, ami heptnno and Mara 
<»n the Slat 

M unt Wllaon Obaervatory 
lul> 11 10-21 

A One-Piece WeUed Stmetond 
Fnust 

(CoafliHied from page lOi) 
more (heapl) than either tba acnam 
j lint or the rlietnl or bfdted Joint The 
math r of aaulUtlon la almply one of tHfi 
tonetiuctlon that tdlmlnatea the ordinary 
retfMWM and aorfhcee for ghtbering asd 
bobling dirt 

Ifae adaptation of tnblng to ntruetSfai 
work uaa Unit cuceeltetl to meet the AA* 
cnlty of obtaining building materiel 18 
the oU llelda during tte recent adeecne 
coudlHoiu that preralM In the 
went and ^ flfot building erected 
A ooiaii#litlTriT email atractm ' 
gMM from odda end ends oi pIpA Ml 
whMt there fo alwniw mi Ab und a nt MiPf 
ply la the oU dletrlcti The 
this evpertmenfal atop led to tlm e w at l b s 


aoveeae 

■iS. 


Of a larger bcUdlng, Itd^jili kraotoi* 
ahowa to tba aocMSpaiiylag fQoetiattoag 

e thta baUdtog 50 bg lOO Ecet, aU «d the 
nte to the tobliig were wbUM The ride, 
eeda and roof are of eorngafed Iron and 
the floor of etmerete The tr u m e e wen 
jm|Mrately touted by attochlag a block 
aia tackle to the bottom riiorda. one at a 
time and holettog a heavy amtor trodt 
dear of the grociMl 

Jhe name company to now meting a 
atlll larger bulMIng in DaUaa Thto rtme 
turewlUbelOOby^feet The ridea aad 
iiidft wm be of eonerete JO Inchee In 
thJrkncfM flntobed In martde the roof wUl 
Iw iheethed with retnforced eocmto riehe 
2 fncfiee thick there will be a akyligbt 
2S fee t wide and two 2% foot ventUator 
MhaftM skylight aad rimfto extending the 
entire length of the buUdlag the floor 
will he of c u ocT ete and there util lie atoel 
aaah uindowa and roller doore A large 
chain holet wlU be awung to one of the 
truPMca for tbr bieding and unloading of 
heerr wdjdito 

IhU will be the lament building of Ita 
tvfie ^et erected but H ii atoted that It 
be no mewna IndlcatM the limit of dloMn 
Hi HR to which toe new added tulmlar 
(oiiNtnutlon mA\ be advantageoualy 
mlupted that any nnmlier of otoriek and 
am riae of floor space can be built In thto 
am I he ta a departure alii he otwened 
alth cnnutderable Intarent In bnlldlng 
Hill efiglnmlng «Iff Ire 


Sodtnm Ujrpodilorlte 

T HKIU* an* HlgnH that a new hooiebold 
Ideacfaing dondorlxlng and dtoinfoct 
ing agent to alomt to Itecume popular In 
tlie United States It to called Mdlum 
hyiKicfalorito and la a cloee rdattve of 
ibloride of lime ahlch contains caldom 
hvpoc hlorlto 
Sixllnm and ink lorn byimchlurites are 
InUnutlug compouadn hecanae they 
nntain tao mtlvc cletnents oxygon and 
thi Irina, either of which without the 
other funsH Inert Htnhk compounda with 
the n Hllum or calcium but when both are 
pnaent In the pniportlous to form hypo 
(hlirltes they act as two hnabauUa of a 
Hingic atfo aottld If they acre aell 
matched in Ktrength and little afraid of 
each other--tbey are both dinguated with 
thlN famllv arrangement and look for a 
diniire to nanpe and enter Into more at 
tractive csmblnatlons UsuaHv It la the 
^xjgen that escapes lint ahen adds are 
%lxcd with the hvpochlorites the chlo 
rliii to driven out 

I he oxvgcn Id hypochlorites to loogA^ 
Iwund and ^erv active In the air m 
Mn IN ruttor nlugglMh unless the temper 
aturt \M raised to the point a here ordl 
iinr> combuatlon taken place We u« 
msUhcM to reach thto temperatnra But 
tlH oxygen of the air can be made active 
at ordlnarv Umpnatnres In another way 
If sunlight and mototure are present, ttw 
energy of the mm tears apart the ringgUh 
(xygen raotocnlea and leavea the oxygen la 
ail actice form that will destroy germa. 
bleatb oolon and sweeton things that have 
foul smellji rbto 4 b ahy we put linen 
on the gram In the aonllgbt and sprinkle 
It with water The hypochlorites obtain 
tbelr energy not from sunlight but ffun 
elpctridty The firmly bound and shif- 
giMh chlorina In common salt to toSn away 
and set free bv etoctrlUtyt and made to 
pass into a eompemDd containing oxyig% 
such ns soda or iiUked Hme formtat tba 
hvporfaloritss 
Chloride of Ume to a nssful houarimA 
deodoriser and antiseptic h em n as It la 
very powerful and qnlto rimap It to 
nsed to aprlnkto decaying isgd toto s and 
animal matter It to pot inta pwda to dto* 
Infect tbem wMch It doia Hi aneH ax 
treme dilutions aa not to make tba watrr 
unfit to drink and wbsn It Sa mlaad with 
a weak arid arintlon aoA aa 
vinegar It gHtaratoa cM 
awsatan Ori atr of a ffoa 


anriA to 
bonhliriM 
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L iMtokto attttoa Iff 9 
oar ri MriBffii itttkifl 
dMaaasni oifinii ^ 

mii m 

tar aa It daaa Nri to Ofri ri 
It kaa boag torid fok Aatty 
af rit 

•ad for''wbttontog and 
wood doom aad vraod stirtm. 

flodtnm hypocKlorito wlM adt"^ 
all atalBS Thsia sfd MMi aria 
are too tost to ba d to tw ad to ll^dffd 
thto to seany aa advSMtofS iff ttpmtolto 
sUtoplMM 




nmlBsa of hypoehlorfto ito to*^ 
esas of Its dsstmritoa Mwar m tmlsaa. 

A cigiras tent toft out In tba ato. sbrito 
tnra aad aunUght for aoom ywa hff- 
comaa rottan froan jtks aottoa ad Ao 
oxygsa of the air to sxosaa ffq too, tf 
Bodtom hypQcblorttt to allowed to act top 
long on wash, or to too graat eoaeaatsa 
tton it wtu weaken tbs atMagtt of tko 
fabric bttt If it to uasd wito dtooettoa 
according to tbs dlrsetSou an tto Mfto. 
both aa to str en gU i and ttaw. tt'wtU do 
more conventonUy what air. mwrihto 
and mototnre do blaadi awaasNfc aad 
aterlllas cotton and linen without dsatrog 
Ing the Amt 

Sodium hypochlorito waa aaod to tba 
war to kasp wonuda aasplle, aad It may 
find a use for this porposo aa a bOosa- 
bold aaeptlo It to naad to laundstoa, sad 
to now belim introdooed for famUy uaa 
under many uamoa, betog easily Mma- 
Aed by tbe pecnllar and not Alasgrssatto 
amell, which one soon tsanw to luaoqlato 
with cleanllaeas and purity It la dot a 
potoonous antlseptle liks cartolto prid. eoiw 
mslTe aubllmnte and formaMshtde, Ok- 
Isaa It la mixed witk large amoonts of 
strong mineral achto. When sktoviae to 
set free In such amonata aa to ha dan 
ffoKHM to braatba Next to ooap dad 
cashing auda, sodliim hypochlorito may 
quite posalldy become tbe moat own mealy 
used honaebold itoanaliig reagent 
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P RBlvDiOb exists to certain qnartens 
Bgalast tbe^ton of Umber cut from 
dead treag and some purebasa speriflea 
Uons instot that only Umber qnt from 
Ike tnma wUl be acceptabto Aa a mat¬ 
ter of fact when sound dead trees are 
sawed Into lumber and the weaUmced 
or charred outside is cut away, Chsra la 
go method known to the ffVweat Fnxtoeto 
Adioratory by which the lumbar can be 
dtotlngutohod from that cut from live 
treee, except that tbe tnniber from dead 
treee may be partly 


baAy to- 


All the Information avoUable at tbe 
laboratory indieatea that Umber cut fiuns 
toaect or lire klltod tnea Is Jnat aa gmid 
tor any stnwtnral parpoaa aa that out 
from live trees of rimUar qugltty, iffo* 
vMtog the wood has not bash apbaeqnsnt- 
ly Injured by decay or furthar toaaec ntr 
tack If a trea standa on A 
too long after It to klUM. An 
to likely to baenma dneayad of ) 
fSatod hy wooddioriag Insanfa, and to U 
the haartwaod atoo wfll bs riMMy gi- 
foctad. Tba Sana thing to tn» of yjm 
oat frarn lira teeaa ntt phipsS 
earad fk^r l|nril tba gM baosffifia^ 
foctad br thins gsgtroettva agsnto dsad 
trad wM ab^ bf as atmg nag 
Just aa dprabla aa aotori fom tbig wood. 

Iff fonridariag the gobtoet to nuy Hg 
nasful to ra ms a to s r tt a f t tba h aoe ttons d a# 
a Uvlng tipa jAttoptf Arifir ttod to ^ 
sapwtod 
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i4m^cans Pre/er to Travel 

Under the American Flag 

A nd when, as on the U S 
b Mad Line to pnncipal Euro¬ 
pean Ports there is no sacrifice 
in the comforts and luxunes that 
make or mar a voyage, there is 
no reason why prefisrence should 
not be given Amencan-flag ships 

Tht euUne and pmanal tanka on Aa 
U S Malt Unan am of Aa kfnd you would 
axpad tody In your Jaoertla duo or holoL 

For information as to rates and 
sailings inquire U S Mail Line, 

45 Broadway, New York City 

OPBRATINO 
STEAMSHIPS 
or THE U. 8. 


U S. MAIL 

STEAMSHIP OCSdBAMY 


Motors 



H BRS •jrowc^uMtooay 
eiw motor St • lowtr priot 


than othin ctafo for 
thooaofid lots or o knodrad 
motor* bo i ow Iho priON tkm 

h«v« b«a paylof ob oo n t m o ti 
for ftvo or ton thcm—nd Just 1 
eomport tbmo qootBtlonB with | 
the advortlMd prlON of ocbor 
maBofoaiim m thit or ottp 
oilMr pnhikation 

Woo0iw gobioet to prior Mte 
only to 000 }i db motor* ottbo 
follow nf r*eM brmklBf b«r 
f*ln prIOM 

ieoi*w*Mii OUTS 

« ns 

: • {» 

Tb * oflar will turn th* mo t o r b oifai**» npoldt down imd pot an tod to futogr pifoi>» 

Motor* *r* l*i**t tjp* fon^ouotad 110 volt* 1740 rm 00 itiml* itMH*, 

mtanMmgoomnt wbh rithw blndlnc po*t or nord and plug Mrmtau RaiwpMhpa 
but tvarp motor bafot*l*avng focioryfotMtad for $0%ovaroad Thip eaa b* aUMMi 
to anp Uf ht or powar elrcultr 

Just th* th nf for opantlnf waahinf and Ironinf iwacihhtia In tba homo omaA 
latbaa grindari dritt and ■Imllar tool* in tba abop ehuma cnam aa p a ra t ^ fotd 
mil* aic on tba form 

£a«p Mifof Am $ m GMwanJm Swrica Taf Tbit guarantaa providat fra* aonoiMiM 
aarvka for a vaar and f anything abould go wrong with tba ntotor whbia 11 ittantna— 
you sAfoMfoK^aprwidUfwea/lMland gria BRAND NBW MOTOR mm§p0eld 
Mo otbar motor makar avar bad tba narv* to mab* such an oflhr ItedMdt of 
tbouaanda of tbaaa motor# ai* In naa all ovar tb* world and ovary buyar fo a boeaMr 


fon .ooolad 110 volta 1740 rm 00 mla ah^ Obaai^ 
ttbtt blading poat or aord and plug Mrmlnai Ralwg m 
rngfocioryiatMtadfor$0%ovaroad Tbay eaa ba anadbad 


Ai fbaaa aafiamo^ laioprioaa 


Yoa ran ao rlsfc as *11 oar awleia a 
We wm*at affai ta nptai lha srtose 

lat-ipoM Ur to DM wBofosg mUi ae 1 


MS mM ao tba im agy Imk haato If yaa on aal folfo wttt 
a MOW* B u t w ast rr ea w i l y aatatsaoi adawyamtbsa 


NORTHWESTERN ELECTRIC COMPANY 

did Soi Hoyna Avn, Cbiiaio 


Tk0 hini Cswa/Wr mmd 4 alder la foe Reed if Arrriair ?aMid#4 


The Sdentinc American Cyclopedia of rbramlu 

Pwtlir ImmwI on tho Twosfy Birnh Edition at 
Tbo Sstentifle Miotiean Cjrelopodin of RoMpta Noloo and Quoiteo 
Edited by ALBERT A HOPKINS 

T his valuable woric le a careful compilation of about 16000 
seleeted receipta and prooesaea many of which have hereto' 
fore been secret Nearly every branch of the useful srts and 
industries is represented Never before has such a latta eelleo* 
tion of vaUtaUe formulae uaefbl to everyooa been cAerad to 
the wblic 

This vdume may be rMatded aa the product of the stiidlaa 
and practical expetienee of the aUeat chenusta and woriMis la 
all parti of the world The information given is of the hljnsst 
value condensed in cooeiee form, eonvement for ready use. Al* 
moat any inquiry that can be tiiought of relatiiw to fonaolss 
need m the venous numufseturinE mdustnas will be foud SE> 
awered m this volume 

The formulae are cla ea i iled and arranged mto dumtois M»> 
taimng rdated aubjeote while a completo Index maoe by ptO’ 
touioati Uhisriana rendem it easy to And any fonquls desnsE 
Those engaged in any brantii of industry wlB nndoobtodly 
And m this vohnue much that is Of pcsebesl use In usir rswss* 
tive callings. 

Hundreds of the most exeaOsnt suggastfOBs for those vhe 
are seeking for salaUe ertidea whkii they een menufsotore 
themaatvee prodtaUy on a email seale eps elao inewded. 

It a beyond quMtion the SMSt eo m i i e t e Snd sntiieittsttve 
book of reeelpto pubUahed, and to s MvetatMn In Its Um B 
should And s pises m every IsbossitoiT* fotoiy and hooM. 


To Bemlo or Maw 


imllnNeip 






















f IP WEEKLY JOUBNAL OF PRACTICAL INFORMATION 


NEW YORK, AUGUST l«. 192] 


COPY 

tOCENTBVilCANAPA 



Wlijj* Wnr iwffclato trUk, «■< « rrm tt cWw l rkm — of the 

J “ - jMt *••• Ilf 1 























S CIEN T IFIC AMgincatw 


“ITTTFIC AMERICAN 

f^ubliihvd by Seimtific Am«ficMi PublUUng Co. 
Foimdad 1 S 4 B 

N«w York, Soturdoy, August 13, 1921 
Mom a Cs. U1 Wwrfwy, Nsw Ys>k 


ChsflM AlUn Mann Pr — l ^nt Oraoo D Hnan* Tnsstirsr 

Alisa C Holfinan, Swrstary i all st HZ Broadway 


IfintarMl at tho Post OfAca ot Naw York N Y ai Raooad Clsaa 
matter Trade Mark Ketrlalered in ths United States Patsot 
OftM. Gnpyriirht IPJl by JklMtlAff AmeHoui Publlihlag Co, 
Ormt Hritahi rlahte reserved llloatraied srtlelcs muid not be 
r«|>mdun«d wUIhiuI permlwkm 


The Hudson River Pontoon Bridge 

T HK pruiMwnl tti build iiii tiuirgenty lamtoon 
bridge uirtMs tlu* IludHoii Kt\or, as UlttstrutPd 
tHstwlitn In UiIh Inhuo is nnUrtly foaslble As 
It mvuiiH of (TitHMlitg HtroltH nml rivers tb« imihIuuu 
bridge unM not only one of thu viry onrlUait and moat 
widely t)|>OH of bridge, but for ]inrtl(*iilar pur 
and tn mtst sftorlHl (*otidltloiiH, It 1 |uh hold Its 
tiun for ttrer JtNN) ant and In tialay hi wldoly uxttMidod 
iiMC b\«r:i BoboollMiv Is fauilllnr with the feat of 
\orxeN who hiillt a (kniblv biidgi* atrom* Uie HelU^n 
pout, one Kimn ladng earrlod on 000 and the other 
on *114 TesMelH, nmlionHl up and down Ktn*atu He will 
r< member, iiImi, hou Darlutt, In his war ugnluat the 
HeythlQiiH, uhihI the some derlcf to get neroMs tho 
ll(Mt»oniH and the l)imul»e na did the i‘etehmtef 1 'len 
rUoiiMind win II they croHaeil the llgrls In their 
treat from Herslu bttr niUltnry operatlona, iMuitoon 
brldgen hate In Id their ouii down to the ]irt*MMit time, 
and the pontiHtn settlon fortns ttnlny n most imiiurtiint 
branch c»f the englnet*rtng forw that HeeoiuiHinles 
nery modem army 

the which thla t%iK* of brldgt lias rinHlenn! 

In military ojs ratImiH la miiUhetl by its list fulness In 
linking together the lilghwiiy s\Ntiujs of the world 
bonner visitor* to (^-imslautliKaih will rememlier tho 
fanionN bridge of iHiata In twe<Mi that olt} nml Stam 
l>oul, and every tourist wlm ha* made the trip up or 
down Uie Ithliic has imssod through the floating swing 
hrldgea In Ihe eenttr of the gnait iMaitooii Htriiclures 
which bpan that river at such pla<*eM us (Nib^gne nml 
Oiibleiia Hlmv the amilHilcc* sc>%eral mill tar) iM»n 
tiMiD bridges have lieen thrown aeross the Uhlne In 
ortler to facilitate tlie UHnemejits of the various Armies 
of Ociiipatlon lietwooii tlie right and left banks of 
the rUer 

Tlu^re are two question* to be* nnswered In c•«HlsUUr 
lug this startling proismltlon to brldg« the Hudson at 
a point where it Is over a mile In width and these ari» 
first. Is there any emergenoy oall for such a bridge? 
and sueondly, la it prni*tleable? Answer to the first 
question ia to be found In the pn^seut fntolerubl) 
iniwdeil cundltKma of automoliile triUfic at the ferrle* 
wbftdi ntTord the only means of vi hteulnr commimteu 
tbai at rose the nudwai At any time of the day there 
is an IrrltuttiiK wait to get aeroHN, and at certain houra 
there U a wait which means a very eunsldc^rable loss of 
time* out of a buMluesa day It is on Katurdays, Hun 
days ami iKilldays, bowever. that the congestion rcai 4 u*s 
pUMiurtloiiH which are nubelicwablc exca^t by those 
who have had the misfortune to bo caught tn It Fre¬ 
quently the line of waiting cars will lie hacked up for 
several miles along the roads loading to tho ferries 
amt on a recent holiday, after wraltlng many bcairs on 
the western side of the river, New York and I^ng 
IsiHUft owners. In despair, netually abandoned thefr 
far* for the time bidng 

As tn the feflHlhJlIty of tlie bridge there can la* no 
quecdlon whatever Tho FerrU woodeu Alps, obtained 
from the Hhliqilug Board, are vesHelN of cfVer SUOO 
tons, and when they are moored to heavy anchorages 
up suet down the stream, and the mooring cables drawn 
taut they will afford a foundation for the tmoaea, so 
sectire, Imtb vertically and laterally, that the bridge 
will have n Htnbillty which will compare favorably wrkh 
a pennnncqit stnu hire A Alp of over 3000 (otta will 
be practlcany unafTcvtod by such small waveg as dis¬ 
turb the surface of the Hmlson River The steelwork 
fur the towers and trusses cun be built within 90 days 
and since the boats am Immediately aralUible, It Is 
estimated by Mr Llndentbal that. If there are no legal 
detsys, the bridge can be* opened to tho public by the 


end of May, 10s22. It should be hoted that were It not 
fur the fact that the hoaU ore Immediately avoUahle 
at n nominal coat, It would not Is* pooalblc to enhwtata 
the Jdva of building a bridge of this magnitude, for the 
propesMNi structnre will be by far the largest of its 
kind «!Tcr constructcHl Bnt with tlm boats BvaliaMe 
and because of the standard Aapes of which the tnwem 
and the tnisset will be bnllt, both the time and coat 
of the erection of the bridge will be redneed to a 
minimum 

InTBiitiiif a Crime 

IVILIZATION in the tK*gliiulng was a almple 
thiug There was no olabomte machinery of 
government, of imlostry, of dally life And 
witli everything else, right and wrong were of the 
MtmplcNt A member of this primitive aoc*lety could 
take 111* neighbor M life by furcic he could take his 
nelghlsirs property by fores beyond Aal there 
was little that he could do to wrong him There were 
accordingly few laws, and these simple ones, applying 
merely to what wc reccignlae as natural crimes It 
wu* not oven nrc'esaary to define Uie crime, the law 
uas uic*rety for the purpose of deflnlng the penalty 
'1 hun Hhalt not kilt, Aon shalt not steal, thou Anlt not 
thy nelghtMir*H wife—^tluit wonld cover the ground 
thou Anlt nut bear false wiiness was a later dovelop- 
nicnt And It was always easy to determine whether a 
liartlculnr offoiuio had Iuhmi cteumltted 

With the growing complexity of clviltxatlim It lie- 
camo posslltle to wrong a man In more ways, and in 
more devious ways It )iec*ame jiosslble, without acta 
ally using f<»rce or doing anything recognisable as an 
outright nHtnral iTlme, to i^mu out of o transariton 
In iMxmi^sHlon of another s pnnwrty and wltliout having 
givui any fair return therefor A* trade niul cum 
mer4*e and goveniiiient doeltqHNl In complexity lirlltory 
sihI consiilmcy came into extsteiiee and opened Ac 
way to an Immense \iiritty of 4i)M*ratlouK whereby oiu 
might defruiKl a man uf what was rlghtfullY his At a 
iH>mimraflVHl) tmrly stnge In the world’s history It 
IsHtime fcmslble to pmeeeil agnliist a man s property or 
l>erw»ii 111 stub a way that pr^sif of the wrong done 
should lie more and more dlfilfolt to present, while even 
deflnltbiii of the crime commltteil might turn out to 
lie oimsldiYaiile of ti piixxle 

The net result of all this 1* u sort of race lietween 
Au olTtuder and the law We have isintliiually the 
Invention of new ways of getting the tiest of the other 
fillow—we might say, with our heading, Ao Invention 
of new crluuai hut tlwt they an* not crimes until the 
law making power ha* had Its limlngs and made them 
so Consiilnic) in restraint of trade, extortion of a 
rental out of nil proportbm to the value of the premises-- 
these are among Ae letsi dlorepntable examples Hhan> 
praetb^ though they In*, Aey are defended eloquently 
It) iiiiiny more or less sincere gentlemen, Imt in Ae 
pulillc Interest Aey are defined as crimes and Ae 
iwiialty fixed It then Is tlie m«tve of the sliari***ter 
ago In, and he develops a new priKedure for getting 
hi* fingers Into hU nelAhnrs pocketbook So Ae 
),ame goes <hi, endlessly 

As a rule It seems that Ae crook and Ao Aarpster 
arc a little ahead of the Uw This is eutlrcly natural 
The law must nocrasartly follow Ae transgressor 
ruAer than lead him The law makers cannot meet to- 
gi^Acr and allow Aeir imaginations to ran wthl in 
picturing all the devices that mlgtit be conceived by a 
derer crook for Ae purpoye of relieving the Indl 
ridnal or Ae community of tmiterllnous caA, they can 
St most tinly provide for the known and established 
way* of doing wrong. The field must neoesaarily tie 
left open for Ae ingenious trsnsgreesor to devise ways 
of a<hievlDg his emls that have not as yet been spectftc^ 
ally prohibited The way must necesaarily be left free 
fur him to tench ns these artifices by putting Arm Into 
executioit—only after we hgve had suA tuition can we 
exiioct onr law-makers to move the barrier so that It 
Aall include Ae latest procedure amoog tho Aings for¬ 
bidden. 

A case lo point is farslAed by the Chicago basAa l l 
scaniiaL We have do donht Aat on numetoua occa¬ 
sions dlograntled ball piayera have failed to exert 
their efforts to wtn, or hate artoany done what they 
could to betray Aelr dalk But eon c erto d Arowtng of 
ball games for numey, if wi are to credit the taettmony 
offered In Ale am, haa been imt A a boslaeas basis 


Antnd-ta lA' 

« ^ ’ 

ilHwer bofon atlglaM A tttw cyiam haebemi Avan ta d ; 
and Aa laglslai«rae ot tnasaaons m$tm hare raapA d gB 
by defining the offenae and the pantahAent But ^ 
appears that. If the Invcntafr of a mfime camtot gat a 
{latent to reward hts Ingenuity, he at legat has the 
conaolaUoa that his practice of this ertw wtU |o 
unpunished, wbm a subsequent ImlAtor laya hliaaidf 
open to tho law that has been raseted as a resalt hf 
bis predecessor's activity 

Hm Worid'a Iferduuil IfarbM 

I N the midst of the uucertoluty which bectouds th* 
Immediate fuAre of shliiplng, theve la a eetteUn 
measure of satisfaction lu having Ae ttuot figures 
before oite, A<iwiog Just how modi shlppiiig Acre Is A 
Ae world bslay, and what is ItH dlstrlbutioa These 
facts ure to be found In the new Altlon of filogft 
kepMer, In wfalA Ae nsnal details are given of the 
Hcagolng veMM Is of nil the maritime natlone, Including 
ships from 100 tons up to the 00,000-toii transatlaiitle 
liner* 

The Wftrld’s total of Alpplng today to made up of 
83,290 vessels uf 01,974,03B gross tima Before pro- 
(weding to comdder the larger totals, it Aould be noted 
that tlm gradual rednetiun In salUng tonnage contlnaca, 
although Ae Increase In this type of vessel whlefa ha* 
occunmi In this country has tended to stow down some¬ 
what Ae general decrease U to a enrioua fact, -whlA 
will Iw uevrs to many of ua Aat over 40 per cent of 
the sailing Alps of the world are owned In Alt coon 
try The decline to Aown In Ae following flgurM 
In 1002 about 22 tier cent of Ae world's tonnage con 
ntoteil of sailing Alps, In 1914 Ae percentage had de- 
creasetl to 8 iH*r cent and in 1921 to fi per cent The 
luLFcaHe In wooden vi^hhcIh from 1 per cent of Ae total 
steam tonnage In 1014 to nearly 4 per cent In 1921 to 
to lie attrlhutud, of oonnie, mainly to onr own con 
structlon of wooden steam vessel* to meet Ae enle^ 
gcurie* <if Ac war 

fn *plte of At large amount of Herman tonnage 
whicti Mil* aIbK'ated to Brit!A owners and the bnge 
program of new construction which has been under 
way since the armistice, tho total tonnage of the 
1 nUed Kingdom In 1021 to only 411,000 ton* more than 
ft was In 1014 Here to an Impressive evidence of tlie 
terrific inroad* made on Brltl*ii Alpplng by Ae wear 
nml tear of Ac war ami bv flermun submarine attacks. 
On Ae oAt*r hand, the oengolng tonnage of AI* coun¬ 
try has seen during the umo perkMl an Increase of 
about 10,400,u)0 tons, an advance of not far from 600 
IN*r cent on Ae total for 1914^ This, of course, flv« 
us a strong poettlou in Ae second place among Ae 
great maritime iifttlons. 

Conversely, alAuuA Germany In 1014 stood next to 
Ae United Ktniplom with a total of over 6 millton tuns 
of seagoing Alpplng, her merchant marine today In 
dados only 654,000 tons of shipping 
In the matter of relAtlve itandlug. aa shown by a 
eomparisoo of 1914 and 1021, the perceatage of the 
world's seagiilng *toam tonnage owned by Ae United 
Kingdom has fotlen from 44t4 per cent to about 85% 
per cent The Vuited States' percentage haa risen from 
4.8 per cent to 22 7 per cent Japan now stands to the 
Alrd poMtUon, with France a clone foarA Nmrway, 
formerly In Ae third place, has now, Urgdy by reason 
of Ae depredations of Ae submarine fallen bade to 
the sIxA pcisltloo 

A strongly acceutnatefl devdapmeDt to AIpptog to 
seen to Ae grt»wA both In numbers sod tonnage, and 
lu Indlvldnal dae, of steamers for Ae carriage of oO 
in bulk In 1014 the total nnmber of staanwrs engaged 
lu AI* service was 885, whose total tonpage was 
1.470,Ooa Today, aoetfding to /JotMTs HnUtor, Am 
are 881 oU cancers driven by steesn or motor, wlA a 
total of 4,419,000 tona. 'Hiat to an toersaaa of 800 per 
cent In seven years Of these vessels 55 am from 8000 
to 10,000 tooa and 87 ate over 10,000 tons In meas- 
uremeut 

AnoAer nouhto dev e lop m e n t has beaa Ae nee of 
oU Hot propntolon clAer adder thf boHers or to heavy 
oil entrtoea. OIMxuntog steamere have tooraaaed feom 
804, of tow to 1914, to fiOSQ, of 18,797^10 

toma Uaooeattooably^ tt tbo eappUeg nsMito fSiMy 
constant, oil to dsadMd to dtoplMse coal to Aa ua^ 
chant auriiMi ampt tor gpectoA or to Akto of 
aervtoe whara .the rooUiig and wtfM toadlttoai an 
favorabla to ootl 
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•Naral n4 Mtoduuit Mftrine 
A <!>>< D iwi Bm tt ~ A *n w wHng to 

JkxWf OtdttAMi Uw iMTocrnw Ju Uw sitt of Uwibs cou 
tteiwi at a rapid rate. lUuMtraUous are of the 
jMrtr 200CKKnind haoxb, of the kind wbltdi umk the 
^Xhrtfr^aiMl'' In the teete dwtcribed In tbm colmoiiE 
Jaet we^ jukl •of • eouO-pouud Unub The 2000- 
poimd' knuh 1# a Uttle over 13^ feet louf, aboat 10 
tacfaea la diameter, and earrica 1000 poanda of explo- 
alve The dUOO-pound bomli. feet Iona and 

aboat 2S Incbea In diameter cnrHeH one ton of ex 
pl<jrtTe 

Otrmaa SUpo Win Be Up-To-Oata^-43ermaa aur- 
lendered tonnajie will uut l>r a Inrat to the ablp owuent, 
alnce the Oorenuneut will alve them ulnnst \2 mllllou 
marka £t»r the rebultdtnff of UuHr tUwta, ami the new 
ahipa wUl be biitlt In Uerman yarda Acc(»nUua to the 
fihipplay World, the Treaty haa oTpratocked the har- 
tMra of the AlUea with ablpplnfc, much of whkb la old 
in deaidn Oonaeqnently, a few yearn from now, when 
the (lermana have made anod profcre«a In reconatnic- 
tlon and imaaaw abipa of the moat modem type, the 
anriendand Toaaelji wlU be ohncilendent, and the diaad 
rautaga tmder which It waa expertod that (lenuan pro 
war ablppUm would Ubtnr will iwrhape he tHinvertetl 
Into actoal adrantaace 

ffiiginacn imrailltaia Panama Caaa K —* A new 
board haaheen appointed to ln\eNtlij:ate the ot>eratlon 
of the I'anama Canal and didermlue how to make the 
Canal Xona morn eOkteut and leua cxpenalve aa a 
(lovehimont oonoern It la In line with modem 
thoiuebt that the H«*retary of War tdioiild have rh^ok 
nlwd that the enffiucorltif proft^oii 1 h partknlnrly 
nell qnallllod for tbia work. He baa aiipoliitetl to the 
Oummlidoii three eugiueera, and a repn*H4>nintive fnitn 
the Hilled public ntllity Held It hUhhIm tn n^aaoii that 
UuNW men will make a nnire nudentaiuUuK HUrvey than 
wiiidd be powdble In the caw* of tlie imlltklaii to whom 
MM* a l«»dc la freqnentJy HMalRned 

Sixteen-Inch Coaat-Defenae Oon^ln the ahop tests 

iff the new JO-lnch barlietie cwrrliigc for i*i»aHt defenae, 
recently compleU*d at the Watortonn Aracual, the car 
rluge fiinotloued very satiMfattorily 'I he loud «*- 
unlnMl fin the slow motion handwheel to tmverae the 
jdecc WHS IT poiinils ll took 27 minutes, using mn» 
|n»wer t 4 > Novato the gun from 0 ilegrccs to «) degrees. 
The electric trateriflng and elevating equlpnnmt had 
not IIS yet been assembled One of the most dlOknilt 
protitems in desIxuitiR the carriage was the control of 
tlie gun which, with its recoil Imnd. weighs Ah<mt -Jdd 
lirtw The gun will have an all-round dre and will 
throw a 2a4C^tiottnd armor plendng pnijec-tlle to on ex 
treme nngH of 115,000 yiirds. It enn penetrate 14 
im-hiH ttf amHjr or more at all mngeH up to its max 
fniiiw 

Shipping Board Financea. — According to tha now 
(Mutlrmun of the IJnltwl Statea Hblpplng Hoard, then 
ar%' unUtanding rlalma against tho Hoard i»f about 
?HJ0,000,000, and there is a working dellcit euih month 
of about #2im00a This ineaua that until condk 
thais Inqttove and unless they Inipnivc, the country 
must imy out an annual suMdy of nearly JflO mllllona 
of daHara to keep thlnga going As matUTa stand the 
nation Is callod upon to make u choice IsHwowi thr«» 
wMMlkkma allhor the thlpa must be aoW for what 
they will bring In the open market, or wo must mako 
amh revbdcw of oar ohlpplng lawa and such roorganl 
xatlon of the flhlpplng Board as wUi make them more 
efndeui, or we must bo ounteot to adhsldlae our mer 
chant Btarlne to an extrat which will maintain It as 
II going eoDcen in the face of the florcc competition 
that exlsta among the world** aea-golng carrier*. 


New DMk ibe tha Part af Laodog^Thaia waa ra- 

tvntly opened on the Thamea, niUes briuw Loodou, 
lit the geoml neighborhood of the Boyal Albert Dock, 
a new dock which will accommodate vessela of op to 
toan The entnmeo lock I* 800 feet by lOO feet, 
with 41 feat * Incbea over the alll at ordinary tWea. 
The water area of the endoeed haaln In which the 
luck opeoa la 64 acrea, and the depth S8 
are HMMO feat of quay wall, capable of berthing 14 
sceamera of the larg^ «lse The length of the dock U 
4178 feat the width varies from BOO *to 710 feet 
*1 wo Unaa of BUlway an laid along the quay, next to 
tbsae an 8800 teat of two^toek abeda, and at the rear 
of the iMUi an three llnea o* tallway^-gn arrang^ 
Ui^t which ahonld grea^ faHHtate the complex hurt 
nes* or tatarahaagb hrtween ahlp, oar and teiA pe 
piera and abeas are aerred hy 24 *Bctric le^u^ 
cranea, aedf each Aed la further equipped ^th 
deetrle ertiiea of one ton capacity each, U a Buai 
touch Own hr latmedlateiy adlola}^ 
dry^ledim teettang, ttO feat wWa and 88 feet deep 
<m thehleofca 


Bdaaea 

date and Ttn Chwnub-^A patent waa granted In 
Fiiuchind In 1801 for a ryllndrlcal glasM riiiini and 
three were tested at the Kxblbltloii of 1801 lu cumpe- 
tUkm with Kreuch tin churns, and the old Rnglleh 
uwKleu churns The small wisslcu fanilh iliiirii 
worked so well that It was swanliHl n prlxt imdHl 
over Its more arlstoeratU glass relations 

A Large Gift to Sdeace^Baron Edmond de Rotha- 
tblld, memlier of the I'rciK-h Institute hns uniiouncctl 
to the Ai*adeiolc de« Scktu'cs his Intenthm tn d(‘vok 
I be sum of 10,000,000 franca to the ^»ululatton of h 
laboratory of sHeiitlOi rcHi*tirch Tbt aiiiioiiiicemeiit 
Is accoiuiianlMl by the rcspiest llmt the Actidt mle will 
iMimtnate two of Its mnnlierK to the admliitstniiho 
council of the proposed InRtltute, whkb will In chiefly 
devoted to the devehipment of pliysk-ni and ihculc-nl 
arienco and It* appllcatkm to Itniiistrt and agrlcitltnr« 

The U fl. Pharmacepaeia for China. —The U S 
pbarmactoiMela is Udiig traiiHlateil Into tho ClitiK*s< 
language under iIm dlreidkm of the l^llA<kd|th1n Col 
h*ge of 1'lmrmaty and twlem-e ]lo^l^e the war ilir 
many tried to have the liermaii phanuaco|Neis Irniis 
lated Into Chlm*se with the object, of I'oiirse that Her 
man maiiufhttnrers might exiwrt to Chinn drugs of 
(lormnn standards Great llrltaiii baa made sltnllnr ni 
tempts hIiico the war, hut our own stfliidHRlM are to Ih^ 
a<lopted 

Machine for Ralaed Embroidery.—The United States 
CotiHtil at l 4 yoi]s reisirts the iiivontkm of a maihine 
at that place for tho making of mlMHl cuihroMi ry In 
gold and silver It is stated that the ntikh Is a ctip> 
of an am lent form of embroider) and glrea au lui 
liroKsiou of handwork, and Is also the llrM mnehlni 
that has Ishhi KUi*(i*sa^l In using the metallic tlm*nd 
\arioitM mn<hlm>N have Is'tn imido^iHl in the milking of 
mim'd iiidirotdcry In other thnmds It Is sliiti‘<1 that 
(ho lufuliine is Uie result of yinrs of stiiil) and 

fhat the results are very satlsfailor^ 

Three ThouMod Dollar* An Inch for a Shower — 
An oftldiil of a Wlsconslii orgiinlxutloii telegrsphRl r<» 
a Canudlan rain maker offering 450(K) an linh for n 
pmlidtatloii This organixalloti n'jiresents WNl WIs 
(.•niiriu fnrroers 'ITilw same Catindlan rain maker <hi 
onn octasloii made <8000 for 4 24 Indies fall It Is 
said that his rain milking njuliunt nt consists of a tank 
ill feet high in which n <hemlcal mlxturt' 1* prepurwl 
whltii ho says (igrns up the clouds • Of course little 
stwk In such plans or device's Is taken hy th* sdentlllt 
ineteondiiglsts 

Tho High Swiaa Fare* Vex Tourist*. — The Swiss 
mllwaVH are most ndmlraWe and the t'ondltlous are 
Ideal for the tourists hut luifortimately for Hum fares 
have lK?eu raloeU to aiuh a point that very few of the 
tourists travel first rias* and miiiiy of them do not 
tPttvel at all on the rallronds, elec-tlng to go by auto 
mol>lle over the mAgnlftcoiit roads with which SwIUer 
land U traverse<1 Where parties travel together the 
automoldte effocta a real economy niul It is oven 
cheaper for perwm* traveling I>ctww»ii Italy and Hwlts 
eriand to ctinni one of the passes hy antomolille tliau 
to uae either the Gotthard or Simplon tniinds. 

Tear Ga* for RIoU.—A test has recently been made 
In PhllndelpUla of tear gas as a means of cpieHlug aiul 
dispelling a mob The test was entirely saocesiifnl and 
six isillceroen from Pblladelpbla were able to rout 
J«U of their stalwart coniiuiiiluns 'Jhe movie* have 
already demonstrated how banks and safe deposit 
vaults can be protected by gases pla<*etl In tubes Im*- 
hlnd the vault doom. An exeellwit point alwut the 
ga* 1* that U leaves a reddish brown slain np*m the 
clothing which would aid in liientlf)lug tbow* taking 
Idirt In riot* or iTlnH» Those who Inhale the fumes 
becotue helirfess for u rime but tin' effects soon wear 
off The underworld ba* already put In an order for 
mask* to foil the police tear g*s 

Mloleadlnff Accidaia Stariatk*. — 0»a of tho moat 
prominent New York papers, always noted for It* ac¬ 
curacy, recently stated that there were ll,000,00i> 
perooiu kUlod and maimed b) ncrideots for a year 
Thl* would certainly bo a very serlon* sltnatfuo M true, 
but as a matter of fact, to the onUre reglotrarioti area 
la Coatinontal United Htate* there were only 1^)00,480 
deaths from all cauaeg, and in the same registration 
are* In 1910 there were 01,28* deaths from tcctdeuUl 
doatha. Dr Cruio, an expert statlstlelan, gives the 
flgnrea of acrideatal deaths In Continental United 
BtatM In 1019 ap 711,546, using the nmal method of 
eompntlngpopalatlon The statomont first quoted li on 
a par with many other etatemeut* relatlag to eafrty 
The Nirional SafMy Oowiril and the Kafety Instltnte of 
AaiMrlc* ate in A poMtIoa to give anthorltativo flgorca 
whan a fco ew H T 


Aeronaatioi 

A Now Uoe for Airplanoiu—It Is reported that air- 
plnnes iim doing usoful and iiHSft ummnal wurlr In 
Krunce In Uenllng wlili ibe jdugu** <»r grasshopper* on 
the Cmu Pluienu (isirlliwesi of Aluraelllen) width Is 
far more h* rluUH ihun H was IhmI jear, crop* of all 
kinds being dwlrujeil o\er Hinon UI0,(MW acre*. Pilot* 
rvisirt brewing gmuiidH and wtatter iwtsiuied bran, 

A Worth-While Flight,—For some reason a really 
tine flight has nlhwetl to go b> with little or no 
mention In the dull) pi’ess It apiK^urs that an Aiisaltlo 
plane of liiilliin inumifiictun* recentlj fleu fpoiu Mine- 
ola Uaig fstuiiil, to (qiUngo, In 7*/j hours, fl)fng time 
ll «HH idUdeil b> 1 loMl Hertnud nml currlwl tlirve iHue 
MiigtrH and MK) |M>uiidH of expri'ss matter fur the 
\itierl4iin Hidlua) Kvpriiw Conuuup 

French Pnse for Helicopters. — Tho French Aero 
<*lab hiiH de<ldix1 to offer a prixe of J5,U00 fraiws for 
tla first IwUrtipUr llmt slmll pn»\c Its ismer to rise 
dirtHt fnan the grouml In a tbeon*tlcal tyltuder to a 
blight of 25 meters and nturn dlnK.a to tin* h|s» 1 from 
which It Ktartiil The rules of i|h* tests are to Iw drawn 
lip by the A\iatlon ( (tiiiiidsKioii of the Aim ('lab 

River* as Airway*,^—Just so long as we lack nuit^ 
able alrwHjs and ainlroiiieN, It iiiqieam that tlM* safest 
pmi-ttin Is to follow our lending waterwii)s suib ns 
il\ers, ciimilK, lakes, f•ollsl Uni's, and so on, using seu- 
planes for the piinstsi In tills iimiiiier a pilot nm al- 
wa)M iiiiike a reliitl\Lh safe landing, as coniimred with 
(lie alrifliine pilot fijliig omt rough eoiiiitr) de\4ild of 
luiidlng tlehts A iiunits r of rivers iiiut otlur ^\Hter• 
ua\H half ts'eii Hur\(ied with this ohj4>4*t tn lulnd 

tnfonaatlon for Aviators. •—On November Ist last 
I be Hsdriigrapbh Ollhx iH'giin the publimlhiii of \ofbv* 
to itirtlorit wbhh will Is* jssueil inoiilhl) If suffideiit 
lnttr«'St Is sluiwn and sutlUieiit lafonimtUiu Is aMittuble 
InforiiUiiloii from inlaturM and iwrlli's Interespvl Is ex 
to return for tbU Hervli*e ITie publication wni 
tains MIS ll Iti las as data on landing fields, wiulher 
re|K>rlH, k|hs IfluitloiH for landing fit Ids niifl so on Pit- 
sons desiring j\otUt to shouhl address Jf)dro 

kraiihU ftfihv. Nav) iH'iMirtment, Hasidnglon, I> C 

How Safe is Commercial Flying? —The manufne- 
lunrs Airtraft AsstsiAtloii ha\i reiviitl) comidetely an 
iixlntloii Hiiniy of tla? I nlled Stales, wlihli sheds In 
ti'ri'stlng light on Uh* saCel) of comiiMWiiid uNlatton It 
Is said Unit In tlie imst six iriontlis the l.JtIfi Rmiimreinl 
planes In oi)ennlon In this country hail flown uiqiroxl- 
iniilil) H,23(MMI0 miles In those three and a inmrtcr 
million mllw t>f tnwel. only 15 is'i^ms were killed 
iiiHl 43 Injured, In a total of 27 serious unldents Mtwt 
of tbew' acridt iits tH.H'urre*! nnioiig Ihnt clns* of clvUlnn 
tivlntors known as g)|is) fliers. 

The Oehmkhen Hrliropter, so we learn from our 
1* uro|sxin «>ntemis>i*nrles, has inutle n nuiiils r of sue- 
cessful filghlK. Jhls macldiie, It will be recalled from 
the dcscriiitkm and photograplw receully iiptwurlng in 
ilic*se columns, 1 * 01 ^ 1 *^ of u gas Iwg and a snspeiHled 
framework whb h nirrics two hugehoriamtal airscrew*. 

I he gas liag, we mm iimb r^^taml is employ4*<l only dur 
liig the pnwni tests and eventually will l»e ellnilimted 
wIh'Ii plUds lsH*iHia' sutfi^ienll) fumlllnr with hcHwipier 
night In tho mweiit) sixth lllgtit this helicopter flew 
75 yanl* iigalnst the wind 

McCook Field's Big Englne^The Engineering Dl- 
\lslon at McCook Meld has completed tlie preliminary 
design of u 1 ,flU(kh4»r*eisiwer IS-irlliuler engine, **» we 
learn from Attation The design lias boon dmeloiied on 
tlie basis of 1,000 horsepower at 1400 r p m direct drive, 
this speed Insarliig great reliability and hi'lng favora¬ 
ble to high proiteller efikleney In conne«1 Ion with a large 
taiwer mitimt The cylinders are di*signod to acemomo- 
Unte foar stuirk plugs |ier c>niHler, whkh has siHiie ad 
vantage from tlie point of view of isiwer natput und 
economy i'urthernior*', 11 Is planned to use four Inde- 
tiendvnt magnetos, tbns Hccnrlng the utmost reliability 
throtigh the iiw' of four Independent Ignition systema 
Flight of Man-Driven Plane — At last something 
definite hu* been done with avtettesthooo funtartlc 
coiiibinatton* of bicjde. wings, and e\en air screwi, 
whiclj are imi>piM«Kl to fly but generally don't We 
leem from newsiaiiier reports tliat Gabriel Pooluin, the 
brench riiamplon oriist. succeeded on July OUi last 
in the Hols de Boulogne In winning the Peugeot prise of 
KiJKX) francs for a flight of more than ten maters dla- 
tanee and one meter Idgh in a man-driven airplane 
Four times be flew o\er the required dlatnnre, his long¬ 
est mght being over 12 metera. Hit machine la a 
bicycle equipped with planes the angle of which can be 
varied The present snccesi of this avlette la said to 
have been dne to cfaanglDg the angle of Incidence la tbs 
rear wing 
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Railroading Uud^ Roof 

Where the Severity of the Weather Practically liakea l^canqptkrfMt^ ao Indoqr Oione 

By Charlca Frederick Carter 



A mraphic demonstnitloii of wigr UMjr Iuto nowohe^o at Blaa Ca fa ot Cat 


O I'BIUTION of the 
Hiiuthern Pactftc ItnII 
nmil oT«r Uio Hitrrafl un 
t hi OffiloD Route l>ptH et^ii 
VliArkut. Nev, 537 wiles 

w<Kt of Ogileii, HUd Koih*- 
rtlli*, i*ul, ]Rt) lullGM farther 
wvHt, presentH (ItflleultleK, 
to •ivercome which, cxpe- 
clhntH In conatructloD 
mnlutuiiouee, equipment and 
op«*ration bare been evol\e<l 
that together constitute a 
lilt of railroading apeetaui* 
lar enough to irapress even 
the unHophlaticatod Rrleflr 
Hiimma rlsetl* theoe dllHcul- 
tlee luelude the oiM>rathin of 
a alngle track railroad bav 
lug grades rHiiglng from 
7f>2 to 12514 feta to the 
mile and carrea up to 10 de- 
greea radiua, ou n htch train 
morementa average one In 
each 21 mlniiteA of the 24 hours exclusive of the move* 
meats of helper engines, and In n region a here the an¬ 
nual mowfall sometimes amounts to more than 03 ff»et 
and averagi^s tao-thirds of that amount In order 
to cope with tills extraordinary precipitation the com¬ 
pany la olillgiil to ninlntnlu 30 mills of snowsheds In 
a dUtani'p of 41 miles, 20 miles of the 
sheds lieing etwcentriited !n SO miles of 
line While siioHaheda are not rare on 
mountain mods nothing approaching wi 
great a mileage of railroad under roof 
la to In found an) when* etae in the world 
The snow Is concentrated in a inrluil of 
three months. It la very wet and heavy 
and aa there Is little wind It lies where 
It falto. Very little goes off during the 
winter It keeps settling until the ov 
erage depth on the level Is IS feet, though 
a depth of 26 feet has been measured 
many times. This makes the snow very 
heavy with streaks of Ice in It Hlldes 
arc frequent and disastrous. 

These conditions call for two tyiies of 
sheds one to keep the snow olf the track 
and the other both to keep the snowfall 
off the tracks and also to convey slides 
safely over Both must tie very heavily 
constructed, for they are designed to sus¬ 
tain a load of SOO pouniU to the siitmre 
foot These sheds contain 100,000,000 feet 
of timber, which lasts an average of 20 
to 90 years so that renewals are constant 
1y going on at the rate of about a mile a 
year 

Ro great a mass of dry timber c^mstltutes an onnsnal 
Are basard luslances ure recorded of fires being 
stsrtod by the explosion of a carboy of acid, carelessty 
loaded In a way car contrary to the rules, and by a 
silver from a red hot brake shoe Members of the 
I W W and other vagrants have also started fires, 
but the principal danger 
is from bmOh fires started 
by carelesa automobile 
tourists. 

To guard against this dan¬ 
ger a unique fire deimrtment 
has been developed A few 
miles back from the line 
west of the summit stands 
Red Uoautaln, an isolated 
peak, 7860 feet high On the 
top of tills peak an oboerva- 
tory has been established In 
which two men ore constant¬ 
ly on duty As the summit 
Is more than 800 feet higher 
than the highest iiart of the 
line the olwervers can see 
all of tbo 20 miles except 
two short sections hidden by 
apum. An engineer s transit 
to whkh Is attached a point 
er traveling over a chart Is 
mounted In the observatory 


Ry training the transit on n stispldmis smoke the 
pointer indicates on the chart the exact location The 
observers do not wait to see whether a fire la In the 
slieds or in the brush, hot telephone Immediately to 
the fire stations. In addition carefully trained men 
pntml liiHlile the sheds day and ul|(ht, rcfiortlng from 


boxes stationed something less than a mile apart 
Four fire tralna, eonsUtlng of a locomotive with a 
fire pump mbunted on the boiler, two water care eadk 
with 12,600 gallons of water and a crew of fonr men, 
are sutloned la a distance of 41 milea. Ip tests they 
have moved within minutes after reoelTing an 


fidfr 46- 416 

hi mdM 
hr two fiit* traffifi wimiii M 
miimtsa. To ptw r aat Itm 
getHag b^rmkl aoWftol- «a4 
destrorlag tka sttt|M shed 
syitem talssooiile asettoofi 
are spaM tboot MNt fhtt 
apart thoagh 1b la pUwusd 
ulUstttalr to ^gpfiea thtth 
1009 feet apart Theoe htfe- 
Bcopic sectioHi ato 90 feet 
long and mooatod on ear 
wheels rolUng on rails kt 
the sUlas of tba rtiad. A lo*- 
eoomtlve is hitehad to them 
and they are hgulad Into 
the adjaeant shed for thk 
when the dro baa* 
ard Is greatest. 

Chief Interest la this 
roofed-in railroad Uea la its 
operatkn, for la the hheds 
ordinary methods cannot be applied, 

Ifiren the lucomotlvvs are of a rtmarkablo tkpo la 
be seen nowhere else; omcially they are designated 
as *^Msllet Mognls," and Oonaettdatk«%'* tba 

name being derived from the wheel arraapenMikt whkh 
Ih thot of a Mogul or a Oonsolldatloa doubled up. But 
to the railroad men they are kbowa an 
**Wnmpases." The Mogul Wosa pnses 
which are asslgnad to pass ea gs r aervlee 
have cylinders 2S and 88 by S8- laches^ 
drivers 68 Inches In diameter, weigh 
390,(100 pounds and develop poomUT 
iractlve power Ooosolldstion Womposea^ 
designed for freight service^ have cylin¬ 
ders 26 and 40 by 80 la^ea, drivers 8T 
inches In dUimeCer» weigh 486,000 pounds 
and develup 942(80 pmuuls tractive pown 
The chief pecnllarity of the Wcmpua Is 
that It runs backward, the cah beliig 
lilaced foremost in order that the low 
ristblllty In tbe anowsheds may not be 
19 m tender, 

with a capacity of 10,000 gaRooa iA water 
and 8000 galkms of fuel oil, Is coupled to 
tbo Rttoke-box end The stack has a d» 
Hector to turn the erhanst hortmtally 
Prom Sparks, wbtdi Is 4418 feet above 
the sea, to Truckee, ST mUeo dlataat, 
there Is a cUmb of 1406 feet. Here the 
real climb for westbound trains begins. 
Hooq after leaving Trochee the train ea¬ 
ters tbe Coldstream devidoi»Mni a loop 
laid up one side of a narrow valley and 
bock ou tbe other side, a dlstaiw of 
242100 feet to gain a distance of 2000 feet The wMtw 
ero end of tbe loop entera tbe MiowabedB. The aver¬ 
age grade from Truckee to Snmnlt a dietanee of 16 
mitse. Is 80 fieet to Bie mile tboogh tbe asoent lb tmt 
uniform, tbe worst grade betng 12S.14 fbet td the mBe. 
At Summit (be helpers are out eC leaving the Wompnb 
to h/M the tmln doww ti# 



hlU nlonn, 

Piqm Summit le ItosegOte 
the distance te 8T mllwtby 
tiM trnck in ga nlr 

Une It Ipjnly U 

thin dlstence thatnte dnpn 
frtmi nn nWIMiue T0I9 dIM; 
to MB feet ahove>ton tosuk 
or m total dtooent of,SMB 
toet KNpe of the tndieh#- 
^ 12688 feet to the a^ 
, 'In ^s dtek^ Shtot'la an 
iMMreggto 

dt gnrvathHtitodhh-ht the 
torTtohelns 

itothdeNrt- 


fiSto hkttn^ 
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S HI' Oli8lRTOP9R& WRRH. (f tAe 
4& Is to Iw 

crsiAi^ wuftOeml tils soAL tint mp* 
IMIIW ^ VMM towsr St Psol ■ 
to M spipiitetf' ^ ^proposed 4anf 
'Hie s^tiw tame ^ olA flt Paul's was 
«0 iVMinir spproxliu 
hliCh, twNvteft a Issd^o w ed spire 
tbmtMt asfpr ^ 4*H Any esMa 
hiUokis tuai mv s#a make at this sbfs 
as ta tka mAvbt^ kC the ohl tower and 
spirs staid ^ nvy rsagh buiced, but the 
wsiabt sC a 0«fcl^ stHaftme of the kM 
K as s rols ebsspaikthrety llcbt and U 
Is probaMs tlNit the soH was not loaded so 
bsasHy as 1^ the sopfiorts of WrepM 
diane The tvsssnt doow wrifhs approxi¬ 
mately 0(MW tons, which Is carried by B 
wain |dsr% ths area of the fonadatloa of 
«flch ef Is approximately 1400 

mmare ftet this slTes s pmsm on tin* 
ftoll of apfffox^huitaly 0)h tons per SQiiare 
foot JootulaUohs are baaed npou 

the aasse layer of flay* er so'caUed 
earth*** as thst apbn which the old ea- 
kbfitdra] was foandsd This oUy sboold be 
aHe safoly to wltbstsnd the load, though 
in (tfannliw a naw bnlldlaa today, one 
would not probably put a prenrare of 
more than S to 4 tana a foot tbmmi, Iti 
orUar to asuAA andiie compression amt 
fienieBMnt Tba area of tbe Oatbsdral 1 h 
iKteqiiataly drained, but there la water 
tu sand beneath the layer of pot earth 
lilmot la feet below, which keeps the chi> 
damp. Since the hnlldlua was complete«l 
there are no apedaJ slana of settlement 
of the foandatlons, sud certainly no more- 
uH»nts hako batn noticad since dose obaw- 
has been gtrea to the autter In 
the last qaartar ik a century The water 
lord In the snbnoll seems to remain fairly 
<'onNtant, and to long as it Is not com 
idetdy diatned tbe day will probably re> 
tsin Its present condstency To nnderidn 
the fOondatloiis down to the lAmdon day 



One of ths alasntic rylindrfcsl scr e e ns tkst ksep the riser 

water ossd in Lsnls?llle*s power station, raised and being 


ent of the 
cleaned 


scuiie 24 feet bdow would be a very dimcult enterprise 
find extremely costly, and would hardly be wnrmntetl 
Next to tbe quaUty of the foondations comoa the con- 
MnwtIoD of tbe piers. It seems strsnae that Sir 
i'lirlstopher Wren, after severely crltldsfng tbe meth¬ 
ods of the medlKval arc^tcets, should have adopted a 
Hiinllar system thst Is, a fadna of wrought stone 
bllpfl with mbids In lime mewtar The natural result 
fdluwed, that Is, the core of rubble and lime con 
tr«i*tcd as It dried and was compressed by the inems- 
UiK wdght of the superstructure of the bulbUng thus 
rbniwing an nndue stress upon tbe raslDg I may here 
Interpolate the remark that for many jinirs the book 
* /'orrat/atla** has been regarded as an autliorltativp 


source of lufonnatlou sliout Wr«*n and Kt Paul s It 
wss published by Htepbeu Wren in 17*»0, and coutslns 
a picturesque account of Us arsndfatberV works, 
founded on material by his father Christopher Wren, 
tbe yunuger aon of tbe great Sir Christopher 
When one la able to teat the accumey of this work, 
however, It is generally found to l»e untrustworthy, so 
much so thst unless a ststcnient Is corrolwrstcd by 
collateral evidence It cannot be accepted as true 
Therefore, the fissertlon that the settlement of the 
southwest pier urns due to tbe unequal temper of the 
soil may or may not be the fact, esjsKHsIly whou we 
tiiMl from the ormunts thst a tNuisldemble amount of 
(('Oft/temni oh poor 131) 


CiMn Water f«r the rswMr Pbutt 

Bjr Georgv T. Halma 

KAVKH niMl twigs that tloat In lirem 
aud lakes ha\e createil a proldem 
flint has long puxxled engtueers of gas 
mill dectric gem mtlug stetknis In onr 
inlnud dtlrs. This di^trls altlmugh aitpsr- 
etitl) tiiKlgnlfk^unt hi slsp is aide to clog 
up uliniiat any sort of sereeii nnw In use 
tu 8UiU plants for stralnlua the river 
water tiHed In tbe turbines siid umdens- 
ers. \ iitll recently the oti)> snrt of 
stnsMilng dinieo has lieiii a vertical 
HtrtHii nr sit of wreeiiH Imt with these 
it has bectime prauicully Imimsslblc to 
raise tbe wnnis fur tleniiing In tbe face 
of tlie pressure of the water iignliist the 
louir stHtlou of the screens, which arts 
rlogi.i><I into II siHld wall of mud and 
knwH 

KiiKlius^rs of the JA)tilsrille lighting com 
iMiny kiHvt dlHCdVtretl n Wti r methiNl 
thnu till ttrtlcnl wTctu piMNiHs and ]M)int 
out itN Isuiehi IhI reHiiltH to other eiigl 
ueers coufriHitlug the same pmlklem The 
device Is a diiplhute mt of three ctmceii 
Irli (tllmlrlcal m r«*oiis slxtr feet high 
mid nitoiit ten fet t In dlamtUr Kodi set 
Ik luiMihh of snpplvliig sutthlciit water to 
run the plant, hut tln^ duidltate was In- 
Htnllefl n few months ago to have resdr 
for UHO In (*nHo of nii> ptwHlhle mishap 
Tbe w n'cus lire rnlKeil In ft tower 1 JO feet 
high and di'ancd oin* iit a time While 
one screen is In the ftir the water Is 
Htraliufl through the other two so that 
nt no time are then* less than two scTceus 
III use 

roudttiouM at lAHtlsvillo pn>bab]> aro 
ttplcal of those pn tnlllng at most of the 
tonne whlrb take t*omlenKlug water from 
Inland streams 1 he rl\er rlMcs and falls 
tliruugh ttimut forty feet The t)hio drains 
n uHter shed uhiih lK*comeH oo^eriNl with 
liHTcii, u ceils, etc ciery fall This ruli 
blHh does uot come down regularly iw 
gradually, but t*oiiies with the fresliete 
mid unless screening (sinlpmciit Is atuide 
and designed for nady cleaning It will l>ecome foul ami 
fall to imKs siillhleiit wntir lo make matters worse 
the dogging of the mreeiis cflUHcs thm to oct as dams, 
lowering tbe nater on one side and keeping It up on 
the other, so that the premmre against the streens the 
lint kind Indiig In use, frequently makes It Impossible to 
more them, iKKt Ksltntlng c»ften a c'omplete closing down 
The ocpilpmeiit now In use lu I.ouisinie roniUBts es 
seiittnlly of thr<*e cyllndera of win* netting, set con 
(M'utTlc In a dwp well Tho unter comes up through 
the thsir whUh carries the screens, Into the center of 
the smallest Nm*i*n It Houk ontuard through all three 
MfreeuN, which can l«» rnl'«cd and lowered sepnmtoly 
for cleaning T»nri>'»ees, 
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Ltfit *WeU' No. 1 yloMlnv water uadtr tha prfaaor* of ttaia ftukl Introdnood balow. white **wfla*' Ho. 1 diH oo r a good oiL INgMf Both **w«Ui^ fMas oU. bol Me. 4 en e mcfa mote ■nwraiu at^ 

facoauM of tha caa baing piunyad into tha aaada baeaath It 

Two laborotor/ oxperimonU on minUtnre oU Mode, which go to show why one of two nearby wells may prodace while the other yleMa aotUng bat water 


Getting the Rest of the Oil 

Laboratory Tests That Reveal the Underground Secrets of the Petroleum Field 

By Robert G. Skerrett 


T llh! iirtihleiii of a auflUla^iuj of |Mdrol(>uiii for the 
near future huH more lliaii ouce of late |iertnrbed 
Imtli Government and private ti^cUnlclats, and with roa 
Hon MoHt of UH nr<> aware that litiuld fuel Is rapidly 
MUiiplantlng coal In rauny directions, and because of 
the ptHtiT efflflemj of crude oil and Its derivatives 
IIS a wiunw of «nerg} we, as well us the rest of the 
proffTtwdve nutUiDM, are pntfounUly nakllf>liig our on 
Kimvrlng praitlctw A(*cordinRly, It Is growing more 
4‘SHpnilal to our industrial and cununertlal well4>elng 
that we eontiiiue to have an ample suppl) of potruleuin 
at our dlsiMisal 

l4iHt veur our consumption of crude oti totalled 031, 
183,01)0 ImrrelH Vp to data wc have withdrawn from 
our utidergnmnd imm»1s 40 per cent of their contents, 
HO It is i*HtliiiRt<Ml and fit the present rate U la plain 
tliat It would not take ns more tlmn fifteen years to 
oxlinuat the A,TJO,000000 barrels of oil still remaining 
In our subterranean samls—prortded ire ftfaW acAierc 
0 one Aandrrd per ernf recovery Itut the outlook Is 
even more diwiuleting, for we are aulborltntlvely In 
formed that the prevailing methods of mining the oil 
leave quite N) per cent of It fur down In the earth when 
llie pumps cease to lie effective 
Aianlfeetly, It beluKives us to better materially the 
ways and means b> which we work our oil fields, and 
some of the best minds of tlte country are concentrated 
uiion the subject The experts of the U ft Wureau of 
Mlnea have conaldered this economic pn»hlem from 
numerous angles, and latterly there has been evolved 
through the collaboration pf several of these men an 
apparatus that Is likely to prove of the greatest aid In 
uttUslng nature's forces below ground so as to promote 
a fuller withdrawal of the petroleum stored tliere In the 


presMun^ exuriod h> nelghliorliig volumes of gas and 
bo<Hes of water, in ccmmatlon with the make-up of 
HSSfxdato geological f»nuutl«>nH, determine bow petro¬ 
leum win migrate toward or away from a well when 
the dome or pool hoa been }ilen*e<l by the exploratory 
drill But until recently the exact reH(*tton8 provoked 
were ddwtuhle and tlie theorists wore by no means In 
conipteto a<‘c<>r(l Todii> thanks to lugenloos lubc»ru- 
tor> niv|mratU8 that have liwii devlseil, various mute 
({motions have lieen rcIIUnI and much bus lieen lirought 
to llglit that can tie npiilled to advantage In working 
UD) prescrllHNl oil lieuring area 

As has been aptly sutd, tliere are twn seta of lofin- 
enw»s whi«h may regulate tlie pnalui'tlvlfy of a well— 
fhose are natural and urtiflclul TIhmo of UHture*s mak¬ 
ing ure tlie oil content of tlie reservoir rock or sand, 
tlie resistance to the imiveuieiit of tlie oil through the 
materials holding It, the expulsive forces uvalloble, 
and the degree of effectiveness of these fonnw in driving 
I lie oil from Its resting place The chief artificial fac¬ 
tors are tlie manner of operating the wells, the way 
they are spaced In relation to one another, and the 
nppUcation of procoasea to stlinulats the subterranean 
transition of the oU for the purpose of bringing It vlth- 
lu the reach of the recovering uiqwrataii. 

And then, h> way of adding ti> the complexity of the 
problem, the actual amount of oil that may be carried 
III u '*paT streak" depends upon tlie thickness, the por¬ 
osity, tlie extent, and, not Infrequently, the dsgrss of 
Hutarutlon of the sand. Further, the quantity of oil 
that can be extracted bgr thf operator may hinge upon 
the rismslty of the petrolatm and tbs slis of the sand 
grains lying In Its course. The natural expulslvs en¬ 
ergy is that developed by the dtsaolTcd and the associ¬ 


ated ciHupressed gases, tlie direct pressure exerieil l>v 
contiguous water, and the action of gravity Gravita¬ 
tional migration, as understood in this connection. Is 
the effort of tlie lighter oil to surmount the heavier 
wutei^-<a Chungs of position which may or may not 
fnetutate tlie yield of n given welL 
In order that these several variirtiles may be bnmgfat 
Into play ut will ami observed over suitable periods of 
time, Mr 11 Van A Mills of the U ft Bureau of Mines 
Ims perfected n tyiie of boxllke stcol tank, provided 
with n lieuvy plate-glass front. Two stica have bsm 
fomtUrucled for research work Tlie smaller pattern is 
30 22 Indies long, 18.9 Inches blgli, and 8.M Inches deei> 
from fntnt to biu k aiul the large lank Is 72 S4 inches 
from end to end, 48.82 Inches from top to bottom, and 
C.24 Imhes through. The siiwll tank has a capacity 
equal to 1040 gallons, while the larger design has ft 
<'upaitt> of 70 04 gallons. The thlokness of the face 
plates, which are removable, Is oonUngent upon tbe 
pressunw to be exerted witbln tbe apparatus during 
experiments. Either the cover idate or the heavy jfisss 
Is taken off to arrange the materials for a test, and 
the character and the dlspnoltton of these are deter¬ 
mined by the geologlcttl problem under consIderatloD 
At oorresponding elevations on each end, at points 
along the bottom, and st two placsa on top, each tank 
Is tapped and provided with valves and connections 
through which air, oil, and water can be admitted. 
The air Is used to r o pree en t natural gas, and, like the 
wruter and oil, is Introduced at any desired pressure. 
The two tfq> oonoeectons sliniitato neighboring weUs, 
and their Juxtsposltion makes It fiasslUe to traee the 
influence of one upon the other under dlltkrent epera^ 
log rircumstancee. These taps snshle tbe inveMIgatoP 


ages gone 

Heretofore, little has boon published 
and few Investigations have been mudo 
regarding the nltlmate amount <if oil 
which a property might lie ex|>ected to 
\ lold, and the rate of tbe output has been 
11 matter of mere conjecture The pro- 
iliicor gave scarcely any thought to such 
t-onstdemtlnni*—his main atm being to nb- 
tiiln us quickly as possible ns much of tbe 
IHHrolenin as he could from his wells. For 
11 goodly period virgin territory remained 
avulluble f(»r exploitation, but these prom- 
tKtng areas are dwindling fast, and be¬ 
cause of this situation tbe American oil 
Imlustry has come to an era that compels 
u imire l^entlflc ami u more conservative 
procetlure ftnccess in this deiwriaro will 
depend upon n broader grasp of subsur¬ 
face *'cnndlUens and tbclr Interrelations. 

Kxp^ence has revealed to the trained 
oil tecbnologtst that gravitation and the 



to Introduce fluids as bs may wish aid to 
cause tfaem to travel sttbsr borlaontally or 
ysitlcfllly by opsnlat onttet valves st mk 
pmprigte points. A gain , tbs fSaciUtlea st 
his dlipqsat are aach that he een Induce 
the currents to asssroe a jsbdlke flow and 
at predetennliied velodUsa, or tqr tbe an- 
plogment of snttaUe hMAss, current move¬ 
ments cen bs prevented. 

Tbe anxHJary eqalpdomt Indndse tanks 
te oils, wateif, and gaasib If ntGh bs naad- 
ed, and a rte tr v u ir chs^ With oom- 
pnsmd air Tbart are^ bMda% tnetnra 
of dUhrsnt aorta, fangsa, tbsnnoaNaars 
and pra n otfr s jaw totors . A jntrflcalarly 
Itttaremiag fkatujra of this laboranAy 
InstallaUen Is tbs ftromtlea of sHlflalal 
•aadstons within a tfipk, «na«tae 
timeclanast, tnr ttnnnlpM^ 
^noraigsiits, te/»i|vM 
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el«r wiikh U fre# froM eKt#nul trmbUnKB 

Making the Moat of the Vibration 
Galvanometer 

B KING portBblp, Rtunir nuU fn*t‘ fr<«u **xt» rnal 
treinbllJUtR, n now form of Tibrulloii Kflhniioiiif tf*r 
tlrslfftiW! by 1* O Aicnovi of th^ HutiPitn of ShiiuliinlH 
may e«tid)Uah itaolf hn h HBr>lc*iHblo iuHtnimont for itt 
dnatrlal labonitortoii nn wotl a« provi valuable to 
ceotral olortrlo atatloim In teirtlujc trmiHfornitrH hi Mio 
lam^r honao amt afloUl Tho oxtromo m iiHltlvenow of 
the provalllua ty]»ea of \lhratloii Kohiinomotf rn Ihih 
tbe oztmnahin of tlioir uhoh 
T h© rooiuitly liulh InMtnmwnt \n of Iho movlna iron 
tyiw an ilifTcrciitlntMl from thu tuoTliiffcuil furui of 
^illmtlou galvNiiomoter lCtiaoiitfiil4 tho Uovlw ooii 
nIatR of tt flne oteol ulr© mounted on one polo of u tier 
inanent niaguet, ItH amiiiaeinent iienulttiuR <1io rn*o 
tnida of the wire to \lV>rate Ijetwwm the polos of nii 
deetnHnuimet thronicb whlih the rnmmt to lie ilo 
tected paaaea It opera ten uiirler the prludiile that If 
an niimoirnetlaed Mteol wire 1m held near the pole of an 
eleetronuiRnet, tho oud of the wire will rlbnite with 
twice the frcqueucy of the currenL 
If tbe «ire be maftnetliuHl by munntliiR it on the pole 
of a penuaneut mmcnet, the free end of the wire wUI be 
nttematuly attracted and mielled liy tho magner, that 
la, the win will vibrato with tho oume frenneucy aa 
that of tbe current Of more Importance, tho alternat 
Ine mechanical pall will bo very much greater than 
with an unpblarlwd wire, liecaune the total dux In 


much greater The permanent magnet jdayi the Mine 
role In Increaaltig the motion of tbe wire that a Himl 
lar magnet in a tel^hono receiver does hi Increaalng 
the motion of the diaphragm 
With a magnlOiitg power of QO to 100, «atlBfactor> 
under working condlttonn. a motion of the vibrator of 
Ove mlcroua U readily dlocemlble With a J70>obm 
winding the wnaltlvity la anch that a lurrent of 005 
mlcroompere can eaiilly be deteitcHl The vlrtm^i of 
the new form of vibration galvanometer, according to 
the Inventor, are lt» freedom from external vibration 
quick reaponaiveneiw, atnrdlnew and eaiio of adjavt 
ment—By R H. Ulitleni 

A Detached Eecapemeiit for Clocks 

M DST of na do not iuU*reat ouraelvea irartlcnlarly 
In the Intricate little uiochanlam which wo near on 
our u rlata or In oiir puckoto. To the uvt rage peroou 
tbe word *mHiienieut miHiiia nothing \ery definite 
Ihc iHaupemeut luiwewr, lee numt Important element 
There are four main iiertM to a untch or iloek the 
mutl\*e power which mA> lie a weight or a aprliig the* 
train of wheela, or worka, openiteU by tho motive 
or driving power tba agent for imu troll lug tin* move- 
menta of the train—Ihla imrt, in large liockH, la tiaually 
n iiendolnm, while In Ramil clocks and wntctiea it la a 
halroprlng Imlnnce, and the ecfcapomeut, that part of 
the moctianlaui hy which the peiidulnm or NIhiiih* 
wheel rei'eUca nt «*acb Ntrofeo the Imtmlao ucH*CMNary ti> 
keep It going nt nnlfomi imoo, and iwerofkme Uh tend 
lug to die out 

MonHlcur Cb I^Hry, a prufenaor nt tho SihcKil of 
Phyahv and ('hemlatry at I'arla haa (itvenfiHl ii ui»vel 
cRcapomont whlih has prnrod to bo moat Hutlnfaitory 
and In a vnUiablo cimtrlbutlon to horology A bi uutlful 
little olook ileaigtied Itv \f ItrNlatifd niid ispilpped with 
tUlM new ditHiHuHl em utiemimt (iKik tlrut prlxo ut tlie 
n^i'cnt ]*Urnt I'lauiN titloii We Klnm bin a iihoto 
graph of the cliKk Hint a lIiuMlrauiiig dipitting how 
M bona dc\Ue uorka Tho whiMl, f la 

inounteil on tin abaft of tho laat cog of tho ilrUliiK 
train Aa It turuH. the Hpllt arm, I, pUottHl at O llfta 
a lt\er iinnldinl with u coiititerlmlauci 1/ uhbh foniK 
one ond of the li\er to n*Ht on the wtow, I, during the 
NiopH of thi mti|M* uhnl on the olliir ond 1 h ii 
roumtcHl weights f on tin iNmliihini In another part 
i* iMpiul til uidgbt and nlinllnr in form to f** whU>li 
pnRhi.*R the lc\ir tioun In Ita horixoiital paNaagi Al tin 
moment when thi |K*iidtilinii reatN on the end of tin 
liver, the VMight M la lifteil tin <ur%e<l ami / toinlu^ 
the c'og of the wheel, U and la puhIhhI upuuni Omi 
tho iHuduUim ban auuiig Innk tin «nd of tho Uor P , 
lifta with tho comidiiod effort of tho welglil If iind tho 
prcRHure of tlie cog A and tho otlur iiir\ed arm k 
(lanlng In contact with tho «*og a I« piiHluil iipnanl 
In this WQ) tbe lamdulnm is protielhil but tbi fonv 
given It la controlled b> the two iiir%ed arma and Ih Jn 
depimdeut of tbt* weight \f In thla new eaeaia^mt-iit tiie 
vibrating KjHtcin iiwlcrgoi** tlrHt a retarding nttbai, 
then after ita rclcaae It re(*cU<*s a muih atrongor ac> 
celemtlng liiipulat A cloae ciiuiparlHou of Uie move¬ 
ment of a poudtilum governed by the nanul detached ea 
caiHUuent with one governed by the Kory OHouiM'meiit 
MhowM a greater amplitude, or length of oMcliiatlou or 
vUwaUou for the Kory ciKapcroeur il ^e^v*H U a 
K Uwc r dev Icc -—By C U i^rtriM 



New form of eacapement developed by a French pro- 
feaoor and ita principle of operation 

Stodc Quotations at the Mere Push of a Button 

A\ lugoulous ayntem of |K>Nttng atnek qiiotntlons hna 
ia luiido Its iipiNiiraiicc on tin I'nriH Boiirat*—tho 
Wall StriH^t of ^rallfv Il\ nuuiin of u puah hnttnn 
kt>lHairtl im iqxrnlor ran iHiAt any Htiak qiiotntUiuii 
on the iKianlK In pbiin view of llu trudera OhvbiuHly, 
Ihla Is a ntarkinl liiiprovetmiit over the usiiiil miinunl 
inelhod of iMiarliig quotntlona Iw inoans of canla or 
Hjld(*N and It Ih iiioro i x|ie<lltlonM by a goo <1 margin 
llip bn mil hIin k qnotiitlon Indicator coiinIhIk of ft 
motordrlvi 11 uiacblno which iariif*H five Indicator 
wb(H>l 8 , on the iMrlpher> of each of whlih an Nlemllod 
Ihi iiiiDH nilM from (1 to It with om Kiaun* left blank 
I ho motor drlvi*« Ibm wheebc tbrongli sultAble re- 
diulloii giairing ii\ me huh of an i let troiuagm tb clntdi 
I he prlmlide of o|h ration la Himply ti> aplii tho live 
wImhIh mid thiu b\ iiriwilug ecrtalii puah buttons to 
iiiorglxo one ilrctromngnet In i*nHi of llie Hve Imt 
tiriiH of c li-c troningiiPtH bjich hiitu ry of ilii.trouuig 
iieta rorndHts of ikvrii milonoIdH, moiiiitcHl on the sta 
tlonary frame of tin dovlci witliln Ita ludk*utor wheels 
U> ueAna of an imimtun* ofterated by the energised 
eleitniniagiKt each wliecd In stoptiod at tho desired 
imlnt, HO HK to bring the cU^slrecI numeral Into position 
lielihid the window bach wheel i*arrlpM a lug liudde 
the rlin, which engages with any one of the eleven 
electnunagnetloalW inH*rnletl nraiahires which acta as 
a stop liie oiioratloii Is f)ulte rapid and iMmltlve—Itv 
itaiph ilmrnrd 
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Starving In the Midst of Plenty 

Present Knowledge Regarding the Cause and Cnre of Pdlagra 


T llh MK.lal and pfunomic W)rrinf*pa Piitnllml In the 
lutw of lO/lUO Urea In tin* intirMe of a xluffle year 
jin* luattern of profound moaiuit 1*b« t H Pnhlie 
Ihiiltli Service baa nH'enll> dotlared that iMdlaKra will 
Icrr a mortality to tbla < xtciit amouK the ItihflbltnntN of 
iliirteen of onr Sontbmi '<tut<.*« diirliia tbo Mwrent 
twelve moutba ]iidi*e<l for n derailo and mf*n ptdlafcra 
hna HtotMl nut ah nm of the formnoat cnuaeM of deutb tii 
the rcfflou In ipieatUiu 

Hut tlilH 1h not the whole of the ntor} It at^emH that 
pmhflhly lOnum iiertMMiH will U* afTerti*!! hy tin* dla- 
eoM* In HKll, nud uiiI(*ha Hte)ia are Ukeu to arreat thi 
malady many mon* will Im» nfflhted with It neat year 
Apart from the fntHi tuwH wo must re«anilw* the 
liDRiielal niHl pnHlmtire Iohhph due to the akkDeaa nr 
the Invulldlriui of hiiN of thourainda of peoide 
I'elUsni hjiM liHII known to the fratemlt> 

ainoo 17«5 when It whk flrat lUacovircd lu m*rUiem 
S|ialu Two diMadea Inh^r the dlm'uae waa Idontiftcil 
In iiortbeni Italj, where it has lieen endomU ever alnoe, 
nud ll a|»|»eRrt^ In aoiithweatem Krauoe to a pro¬ 
nounced deftree alMiut lAW diirlnff a period of ex 
treme larverty following In the wake of the Nnpoteonh 
War* At that tluii the i>eople at larae miliHlNtPd aa 
a rule uiion a diet made up of cerealH, fat lairk and 
tmt a iwaiity aUowinii*e ijf freah reaetahloa In ttalj 
for a loiik white, iiellnara wan awrllted to the oontlii 
tial eatlnv of mmh matxe, and the pretaillnic liellef 
abroad flfteon or twenty vmrH nip» whh thiit it wan 
the culiHeuuence of eiitinir aiHdletl mm tMwridae 
I'ellaffra wnh not olwerved In thin miiiitrv to any 
ovtoDt until hImiiiL lOdS, blit IIn rapid iiurtnM In the 
South thereaftir renwmabh *>e<aaloued alarm and led 
to both Stiite and bwleral lnu»»ctl(fatlonB The work 
of the I S IMihlk IHnlth SiTrht* In this Held of 
lni]ulr> haa been of a notahlo iharacter, liecaune the 
extiertH have cntaWlHhed win liulvely how peHaara can 
lie oiiwsl BH well na pre\eute<l Tlie pnililem wailvea 
Itoelf Into a ipieiitlou of dlof^me auttWently dlvond 
fled to miitaln a proiier proiMirtliui of the fmal element* 
emipiittal to witUMuk all of the need* of a vlaomua 
iKidy And once nnin* li 1h tniidr plain that we may 
eat cuouich of wholeaome food to gratlf) the ainu'tlte 
and yet Imliice gfate phyaleal dlHtiirltaii«'« h\ reaaoii 
of the unbalnnwl iintun* of the diet 



A further ffraphieal demonatratian, for the aama 
vHlufoo, of (he relation between milk sup¬ 
ply and freedom from pelliKra 


me KtitdleH that were rnktii up b\ the I S l*uhtli 
lloHltb Sorvhv In lOia wen- wini red prliulimlly In 
s^inth rnrHlIna and wire flimlly broimhi to a fimiM In 
1010 lu M*\en cotton mill i'ouiiniiiiitU»H in that State 
1 lie rp«iearclie8 were rcHtrlcti**! to the fumlliea of the 
while iHirllou of the iM»puIatlon coui|KHkHl well ntah cx 
llunt^ety of uatlvc-liorn Au«lo-»axou stoik II wbk 
found that out of a total of -mi iM-raoua the ItiHdence 
rate of Hie aineaw wan AZl per lOOl) Bciniitwl and 
nyatematle qm*Htloiiliia of the dwelhn* In eaih boiiae- 
hold hrnuicht out the fa* t tlmt pellRffm waa uniformly 
In oTldeuce omonit thoae who autiHlHted nuatly upon 
*•omb^end Ida* ult* made front khlta flour, grtta, gmvy, 
and aymi*, and who conininKKl III tie If any lean moat or 
milk Tliey wrere rt'blng on cerenla, atarchoa, and fat, 
and denying theniaelvea fpodatuffs rich In protrin. 

A abort while liofore this Intenalve anrvey of the 
cotton mill vlllagea, Pr Joaepb Ooldherger and aciBM 
of tala fpllowra of the V S labile Health flervlce car¬ 
ried on t aerlMnjf dietary experlmoftts amonff the Ui- 


By Robeit G. Skemtt 

mates of oertalii State hiatltntloiia At one of tbem 
eleven voluiitcerH were ftnl <lnrliig an Interval of six 
mouths up<Mi a reatiicted diet made op of bolted wheat 
flour and wmnieul of good i|aallt\, poltriied rice, aagar, 
|N>rk fat, sweet imtatoes, and relatively small quintl 
ties of eablnige, coHarda, and turnip greenu In the 
iwime of flvo months six of the subjects devek|wd 
tsdlagruus symiiHiinH As will be seen, this diet wos 
defletent in f*»ods etmtalulug protein Or K. V Me- 
Onllnm, <if lohns Hopkins I'ulrerslty, has obtained alml 
Jar rcHiilth In feeding the same f<K>d to rats. 

The cumulative evltletice of the part idayed by a 



talk of protein In pnmtotliig islliiKru was further em 
phairiseil w hen youthful iwtU-nts from iiellagrouH house* 
holds were given a properly round***! *>r tmlance*! diet 
These under notiiisfacd little ones w*»re nnlckly cured by 
tho (Hirrected diet and, whiit is etiualU slgnlfleaut, 
they l>o<*ana' strougc'r aiul lietter pbynUally tlian tbe> 
Utt*l lieen iirlor t*» deveUipliig the dleettse l'*ir we are 
now very certain that sfiultiir) clnniiiKtnnc'es are md 
councct*Ml with the liicidencw of iM^llagra ns Is tlie cais 
with typhoid fev»r i’urther, we are posItUvly umured 
that |M*l)ngra Is not n comniiiiilmhle dlseam* No *»ne 
will lia*c it If 1 h* eat foods csmtalnlng (he elemetits 
csMiitlnl to all of the boillly fnncthmH. 

Th*i peu|ile of the South are th* principal sufferers 
Itecaime of their dietary habit. It la well known that 
tb**y iMTtflke much less *»f niilnuil ftHsls, such as lean 
meat and milk, thnn U usual In other Nectlons of the 
country One exiilaiiatton of this Is Hint the South 
generally dooa not raise much llvi-stoek and tlie *lalr> 
herds are notably undeveloiwd hj couiwrlsou Tbi»re- 
f<»re, fr**Hh meat aii<l milk art rather high-priced 
iomm<Nlitlf*s, and Ju the small towns and rural dis¬ 
tricts the supplies are somewhat limited Naturally 
nil) e*iHHiroi( <1lstnrhan*-e mak«*s It harder for the 
iMMiper *ltl«'iiry to buy these foo*l«iuflfs. This Is the 
sUiiation tislay 

Nearly slxtj years ago an eminent KrenchmaD made 
thlK observation regarding peUagra in the endemic area 
*if simtherii Franiv *ilbepheras are alnmat all peHa 
awns. i*owher*lB are hardly ever an* h They have the 
same occupation the rntne manner of life, hut the 
cowbeni n*uirlshes himself In large part with milk.' 
And ipllk. ak we ace Ittformed, U rich In protein Tnk 
lug the natUm by and large, the aicrnge dully oonmmp- 
tlon Is half a pint of milk per capiu WhUa the 
cousmnptlon per person In the favored parts of the 
country is iwislderahly greatefi in the Houth, however, 
the fresh milk supply in many ctimmunltles Is at the 
rate of Uttle more tlian half a gill per Individual t 
This Htete of affairs makea It aaslt r to reallae why pel 
higra baa such a bold In thg thr-fliing ragloa lylag to 
the aonth of the Ohio and Rivera. 

A*icordlng to Dr Ooldherger^ milk Is the igoat impor¬ 
tant single food In balahcl|ig m diet and In preventing 
or (airing pellagra. He telU m that If, for any reason, 
lean meat, fmlta and green vegetablea can ha had 
only In very amall quantities, then not kia than 3% 
pints of milk ahoQld be dnnik dally Hilt nay toe la 
the ftNm of frekh or bnttsimflk. Howwver, if etther of 
turn be not avanaUe, praamred milk can bo naed 
Inatsad. and during the eaipertnental woft Is tbs cot¬ 
ton aill vlllagm of South OmHna, one pound of easMd 
milk was cmisidered oQnlvstat from a nntrlttvs atasd- 


l N 

point to one qflart of flreeli ndllb Wb fhdt is pi 
especial aignHkwoos now in vtoW of tha nttof nwuii^ 
urea whioh are lUcdy to bo ttndrttgbau ahottll'- 
Lsaa swat, sachiia fowl, beef^ bMk, flsh^vOie^ la of 
much help In balandng shMwca wf 

and there should be pnMded * poflsd of IliM 

foodataff thTM or four times s Wmdk Shis most 
lowsnce may be reduced so m ew ha t If tbs djUBSMMS be 
made up by sobstttntlng egga or ebasih. la d sad, so 
we are authoritatively Informed* the only otfre that vt 
have tor prilagra to^ is $ coneet dist Ahd WkWD 
this remeaui agency la hrmxght Iflto play hs tt e ts iW it of 
the pstloiit Is noted, eves In severs oases, IttthoSDOTSs 
of from ten to fourteen dsyai Rut lecovsiy tooss m 
attai*k does not Inaois permaiiMit raRef oskss a h^- 
anced diet be held to thecesftse Otherwlaav^ tbeve la 
apt to he a recurrsneo of the dlsssae soonsr ov tatsr, 
PsUagrs Is seasonal Insofar ns tbs tneldeiioe of tbs 
disease reaches a maxtunm at the b s gh i rtfl g df tbs 
summer in the Southeni Rtotea tbs ntUdy attaltts Its 
peak In the nMmth of June, and as ona Of thp nceow^ 
panylng graphs shows theis la d ataady drdp hi ito 
prevalence from then on to tha rin as of Kha your 
This Indlcwtea, as his been brought out toy onr Intoiat^- 
gatora, that during the wlntwr and the early Spring 
the vtctlms live too mndt upon a pailagra-prudacfng 
dietary As n cnnseqiicuce, the dlsSaae rw h ee Hs 
climax Jiiat about the time that fVeafa vegetSblas and 
other produce of the farm begtn to be plentUSL 
It la totmd that pellagra la rare In chlldiWB BP to 
two years old-*-thrc»^(mt that period In fact, when 
milk normally constItutM the chief source of notirUlh 
meat. Among nuilea snd females the incidence Is shitl- 
lar until they rvarh twenty, and lu the eaaa of tha 
>untlifat tho malady la more frequent between two dud 
ten than between ten and nineteen years, IncltMdvtL 
(Tmrly, the mirkedly fonnattve period of ehi l dhood 
demimda a full moaimre protein, and milk tathar 
Huin meat would seem best fitted to supply this need 
and the other dietary elenients sssenttal to body build 
Ing, Among adults the Incidence of peUagrt it much 
hlgtier til WHmten than In men 
The moat toll-tnle (characteristic of the dlseaas la a 
distinctive empHon appearing almnltaneously over the 
same area un Iwtb aides of the Iwdy Tbla may Involve 
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The saaaanal pellagra pagk camsa at Uw and of tito 
wtnttf and a^rng mM of dapiN 
ones Bpaa ssokud toads 


both elbows, both ehsaka, both knaea, ate At flrat 
the emptlou fa not OtOHta aanbatn* ifat later the 
affected akin aaWHMa a pgraMnenbUkt tMtora, ttogn 
grows rough and scaly, dad la Ukaly to or peaL 
At the same tiaac toere are dianettvfr and .uto ydda gto 
tarbsAca. Tbs euffistoto loae atinuittto mny besom 
deurlona, and whtot tha diaeaaa la in ae advasesd ov 
aggravated ttoge* the vlcdm SMy ooaipSe and. die 


saddenlyv 

The ettseto of psttagni gfwoagMdntlvd, fm«| year te 
year. In pereuas tlgift letufh seaaos after iegipi to ga 
uritoliomel diet lUgkC d«4ag the Mmr and toR 
monCha to 4ae«pt|te, wto toch kutoesdtog altM sdda 
to the gftTity of the ph^^l eoeMim and todotontog 

daalhig with psittgrd Ig ■to' kwnw aamw n Wfdwtoruadj ^ 
«( tM idi(WII(r«* 

•II Dm*; mA It MjiM , 

*wsa4w bsA to 
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Proposed Hudson River Pontoon Bridge 

An Emergency Measure to Meet Severe Automobile Congestion 


T lUft pOD t ocn liHdtfih In whkli bond or bernen taJw 
tXm pMwt oC pien, U t torn of conitmctlou which 
pcit ddjr bM tlw MumUon of ceutorle* beblmt lt| bat to- 
4£ur It it wM entaiulfeir tor cfoutng Importniit lirm 
In HnniMh Kotobto InutoncM of this tm th« pontoon 
brldflbi MVWN ttd Rhino nt Ootogno ud Oobleiu. 

It Wlbht b» mippoMd tlut the obttriictiaii to trtfflc 
would bn 9Uf Mvnre, but the Uhlna brlitgee eenu to 
bATi fnnrtlwind «Atl«fnctoll)r, nltboaidi that rlTer mr- 
rlM^ and hM curM for niaur rmni an cxccndinirtT 
heavf tvfttkL both bjr barm and stMowr In the cnee 
of the Ittinn bHdg^ prorlMlfm is made for the \mth 
Hum dC rlw tralBe bj hinaing a seotkm of the brldfo 
iN> that OM nod of thin eectlun can be ndenned and al* 
lowed to oadat dowiutrenin. Ueniin are prorlded fur 
hnuliair tbn ndngliii biidae bade into ponttlon after the 
Hhlppthd^ paeMd throufdi 
Tt la BOW pn^xwed to atUlne the poutoun method of 
brldm batldbit on a vdry nxteoidve Male br a cruoa- 
line of thn Bodaon Rimr from Tonkera to Al^ne The 
wldih ftnm dioto to nhoro la 5TOO feet, and the lenicth 
<if the ponbMO brMm between Uie trestle approaches 
wlU be atMwt 4800 feet Vrurtalon will l>e made for 
the paaaam of Hudson River steamera by bnllding 
sum4 form of drawbrldaft probably of the lift type, 
ncnM the mala ehannri id the river There will be 
cDonah dearanoe between the water and the andendde 
of fhe bridm to penntt of the pasaam of river town and 
the maUer craft* wlthont opening tlm drawspan 

Haw tha SanMdion Originated 
The proposal to buQd a iKmtooa bridge at this point 
canM flrat from Ifajor W A. Welch, Bnglnpor of the 
Pallaadee InteraUte Perk Commtmlon At present 
lieeanse of the utterly inadennate faclUtlea for getting 


atnuut the river, the park Is cunparutlvely Innccetwl 
hie to nllUuiis of hew lork City people llie matter 
was suggested to the Major by the ap|dlcatluu of the 
BblppJng Board for anchorage privileges, for Idle 
wooden riilt»s, In the Hodsou lllvcr waters adjaeent to 
the park Major \S eltb suggested the use of the shitw 
for a pontoon bridge to Mr Otis H Cntler, who is chair 
mau of the lltidaiin lUver Bridge Corporation and he 
HUtimltted the idea to Mr Gustav Lindeuthal the de¬ 
signer of the riudaun River Bridge The niuUrUkliig 
was found to be entirely praetlcal, In faii, Mr I iu 
dentlial had proposed tlie conatnictlou of u lamtoon 
bridge across the Delaware at Philadelphia ti» UHSint 
the movement of military supplies during ibt ^^ur 
This bridge would bare been built but ft>r the inter 
renthm of the armtatlco 

The bridge at \(«kers will, of course, 1w un ouior 
gency bridge, built to give teinpi>rary relief to the unlm 
aginable crowding of automobtlea 'which Is Uenvx on 
any day of the wc»ek and iinbollerol>ly bad (by thoM 
«tio have not witnoiised U1 on Bundays and bolidaya 
Tt la nothing nuusual to And one's self on the xvinbrn 
fdde of the river* or on the eastern aide for that mat 
ter. with a string 4if automobUes mllos in length lie 
tween one's machine and the ferry, and a wait of 
several hours U a usual occurrence at these times 
The pontoon bridge, whkh Mr Llndentlinl mys can lie 
liullt In lass than a year, at a cost of two mlltlim dol 
lara, wUl afford Immediate relief a dosen miles to the 
north of New Turk City, and will ease np the crowding 
(rf the New York ferries veiT materially 

Prindpal DImtnalotta of tha BrUIgt 

The plaus osU for a aeries of steel tnuwes Kki fin t lu 
length nhhh nlll lie rarrletl b\ steel 1 towers rising 


from the decks of the Hhips, wUUh wLU thus tukie the 
luirt uf the usual piers Ibire u111 be four lines of 
trusses each ten ftn t lu depth, umm wldcb w 111 be laid 
a woollen ftoorlug \xltb a total thUkni*MS of Inches 
'the width out and out of the tniRHcs will be 30 feet, 
and the width or* mil of the door will be 40 feet. 
Thirty feet of tlilH will *rovlde a roadsny sufflclent for 
three Hues of aiitomolilles. and adjoining this will tie 
a 10-foot nldoHalk for fixit piiKMiigoni The Htccl tow 
era or piers will lie eroiti'tl at the middle of the ship 
nud each touer will consist of four braced bents with 
tbelr posts IrntteriHl In the dinillon of the axis of the 
bridge, the width In Ing JO feet when* tliey rest upon 
tlie deck of the ship aiu! three fei t at the toil, where 
they receive the inds of the steel spniiH 

The Ship Pontoons 

liie wooden nhliM wlil^h will lie taken over frun the 
shIp|)lUK Board will be about -k) In iiumbiT They are 
uf what iri known aa the Perris tyjie, 3810 fi'et In 
length b> 45 3 fHt bnaid IVhiii the bridge is com 
pletiNl, the uiidcndde of the tnisses will lie about 40 
feet fitaive the wnlir Tile idilim Hill lie v<ry Hpcnrclv 
anchored either by miiKidve authors Nimk In the river 
bottom or by juunhciI piling driven ahead and astern of 
the shlim. It will readily la* midi ndiaid that liecausc of 
the great site of the Nhlps the secure manner lu which 
they will lie anchored, nial the olmence of any waves 
sufflclent to (Wiise any roll or wend of the ships, the 
bridge, to all liiUnts and imrpoMcs, will lie as rigid os 
one whose piers reacht^l t<» the river botbim Kurtber- 
more, be<‘flnse of the length of the ships, It will be 
poHsBile lu the future to make a very quick and com 
IMirutlvely Inexpensive addition to the capacity of the 
bridge b> erecting additional towers and Kt4*ri sjmns 
adjoining thoM at prt*wiii prolans'll 


The Captive Helicopter 

Detaik of the Remarkable Machine Developed by an Austrian Army Officer 


S OMB time ago we had eumetiUng to say regarding 
the nmiAXkable captive beUcopter developed by 
Lt Stefan von Petroegy the Anatriau Army Bailomi 
CNinHS which was built and tested durlug the war It 
has been our good fortune to obtain further data from 
British oflldal aouroea regarding this captive helicop¬ 
ter which has made eereral dtghta, and we have had 
onr artiat prepare the present cover painting, uslnf as 
a tiaaU Om Tough aketohes of the PeCroesy heUcopt«r 
Hhich have coma to our hunda. 

The fint testa were made at the Austrian Alrplatie 
Jf'actory, Ud, Wlener-Neustadt, with profiellers of 
rather large Umeter The csiptlve helicopter, tlttwl 
with gMoUne englnei, consisted of a three-armed 
frame made of etod tnbea, to which three reconstrurittl 
Lc Khtae eagtoea of 120 bomisiwer each were mounted 
The svttoe* dPOTt two prupeUer shafts, rrvoiviitg in 
uppoalte dfraotiona br means of a transmlsatan gear, 
and these prcgtriler Shafts to turn drove two wooden 
propritera* eedi 20 feet In diaueter, at about eoo rev«- 
Intlona par minute Thrta petnrt tanka were liwtaUed 
near the metom, The entire gyatem wag eupported by 
a large huAar* which was kept ti^tiy fllM with air 
tbroukh ah alrpomp driven by tbe enginea. under 
tlie end «f a|Nli am Ihcen rnnaU butters were slmilariy 
dlspoagd. TbaoWect^timeebultersWaa to reduce the 
shock The obeerver'a mt, made of 

\enM^, WM gRuatod^over tha pcopoWerg and etnmicly 
wcured to the itetlettaiT the concave In* 

twine . ^ ■ " ' ---" — " 

cuted qn 
<hute 
nr 2800 


abaft A mocbtoe-ffim turret was lo- 
sr rtoref tha obaerverie seat A para- 
_ baride tha Ubaewr It W an area 

_wW ym totwded, in casa of sudden 

teOter. to tour 'llie wri^ut of the entire 
mMlig t3be otawrvw* Hie paradmte 
was 4^ fMMk autonmwfly « ttedw eootcbl 


ejection fr<iin the ciuter eauMes the imraibiite to oimii 
instantly and tests have pruveil that it lieginn to work 
after a drttQ of about 80 feet This device thus eiisarcN 
the captive helicopter ognlnsi dauage in niso the eii 
ginea should stop at low altitudes The same mechau 
Ism brings the motor to a staudHtlll at Uie time of 
ejecting the paradiute Tlie iiorachnto may also bi 
worked by band by the olwervor, who is furtbenuorc 
provided with a pack parachute for personal safety 
A need for the use of the parachute occurs only when 
at least two cuglnes have stopistl, tvo engines lielng 
capable of maintaining tJie pnifieller at a aufflclently 
high rate of revulutlou. 

The climb takes iitace as follows When the ob¬ 
server has taken up Ms pOKltkui, the engines are started 
and this creates no dtlllratt^ bv reaMou of the fact that 
ttno engine at w«iTk causes the otlwrs to revolve The 
fumtionlng of tiie motor can lie controlled by tbe ob 
server, and future tyiws of tbe captive heUctqiter will 
have the necessary tontrumeuts IocoBmI within reach 
of the observer As soon aa the engine ban attained 
the toll nuinlior of rexolutloms a signal will be given 
for the loosening of the winch and the maihlne will 
then, according to present exiierience, climb at a speed 
of alMiut 4 fe< t p(*r secoml This climbing Sfieeil malnl3 
depends upon tlie pitch of tlie propeller and the direc¬ 
tion of the wind, and it can. therefore, be considerably 
Increased The captive Uellcoiiter Is brongbt down by 
revemlng the wineb 

ITp to date, the eniinea have always run at full In 
take, in which case tbe excess of lift must be riunpen 
sated* In future, the engines wlU be throttled in order 
to dtmtntrii tlie work of the winch Tbe total weight 
of the captive helicopter, with engine and fuel for one 
boor, bat not todndlng the <ib**crrer and the machlne- 
guo, la about 2900 pounds. It la stivmgjy constructed 
and gome sUgbt teasenlat of weight may yet be attained 
At tlw start tkk tota| Welgto lifted won about 4000 
pmmda, that 1% about 11 pounds per horsepower This 
can be couaMmbly augwnted by ealargtog tiw pro- 


lallirn, Tlio original tJiH* of captive bellcoptw driven 
by gasoline eiighie iiower was inaniifac*turod by the 
Ann of Dr LlpBik Ltd Budaiieet SicntlOrines under 
the speilnl sujierxlslou of Pnifeiwor Karmaua collali* 
orator, 1 1 I-ng \\ /nrovM ami the olmve-named 
Arm owns tbelr patdit 

The re|)orts of the Ufit AlgliiM niidertakeii may be 
Bummed tip as follows 

rnmi April J to 5, lift ami stability tisU at low 
heights, duration tests np to 00 mluutco. 

trum Iklay 17 to June U>, Uknblng to from 30 feet to 
100 feet altitude Results 11ft exeeiut ou the ground 
to a load of 4 men Terfectly tramiull wmrlug at an 
altitude of 100 feet M Ind velocity during tents np to 
20 feet per Hecund Ibe giutcral outUue of thife machine 
Hill be made ch ar by our cu\er, slioHliig It in full flight, 
After about flfleiu auctvtodul flight tests, the machine 
had a breakdown whin landiug on Juue 10 Tbe 
ismer i>f the l^e llhOne engines, whkh had bwn recently 
reiHilred, dc^creaMd so C(»nslderahl> that Ihere was an 
lusulUileiit excess of thrust, and tbe inaehlne therefore 
oscillated xlolently, esiMsIall} Hbllo being brought 
down l*he crew oliauduncd it, and the machine tnmed 
over on the gnmiid, the protielter blades sticking Into 
the earth Couslderlng the state of the mWors, Pn)- 
fessiir Karmnn and 1 letiUuaut >SnroT(*c had wished to 
omit the tests (there being a hIin) vUmlty of 20 feet 
per Second), but they wnre urg«I to <nrrv them on by 
the testing commission, as a rtsult of wblcb tbo ma 
tbiue was wreckcsl The results fully conflrmed those 
alratd} arrived at with nnslcl tests, so far os su- 
blilty is coitctniod Olmervatiou made In tlie wind 
proved that in addition to tbe fuudameutal demawl 
for ample excess of thnisf. the position uf tbe center 
of gravity of the maihlne to Its relation to the plane 
of rotatbm of the pnifieller Is of great Importauce. Tbe 
remilta olitnlned In that reapect, both In theory and by 
means of practical testa, should be of the ntmost value 
aa applied to the detntU of oonstmetton of a mc- 
ond typt^ 
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Enemies of Timber Construction 

Some of the Insects that Prey on Piles and Beams, ind the Extent of Their Dquredari m s 

By J. F. Spnngnr 


O P all tile formn of life whlt^fa attadc and destroy 
the inteiprlty of tlmlier etinatmction, perhaps the 
teredo Is enUtled to the Kniitest notice This lltUa 
niolliisc works bel<m tbt* untor, moat often iterbaps at 
the mudline, onU^ina a timlier tbrouah a minute bolo 
at an early aae oud then crmtlnuliia hlM o(»eratioiis 
upon tho loUvlor Ikn^uae of the smallucKs and loca 
tlon <»f the ttutraiM.1* apertnro and the (huuaice done 
when beyond ulisorvation» terediM may ait'ompltsh a 
very exbmded and aerloua amount uf dauiAice before 
auytblDK wnniK la deteetetl Deshles, oiriy a few siio- 
dea of wood are pn»of aaaliiHt Lhla activity Ah Hub- 
meived tlmbora, espedally piles, aro naed as the fouiida* 
tiun of many marine Htructurc% It may In* aninted that 
tho activity of the tomlu may besHune danaeroos aa wdl 
as expt*nMlve JumI lieftirc the Great War—tlmt Ih, in 
Manati Huaur OftniHiuy built a luarlne pier 
In the Bay of Mauatl ou the north coast of rulm In 
Hve years, In the sprina of 1918, part uf the pUr failed 
In onlor to keeji ui> nuKar sbipmeutSt qntik wurk liad to 
be done by way of repairs. Bat after IblfS tho pier was 
examined In what apiNmnnl to lie k<ioU nud lunlaiuaKeil 
IwrtH. Oertaln piles bad broken lu two They were 
found to be sorluiisly boneyntiiDbed by some boring 
form of llf«^ tho prlmliwl damage 1>cliig iippim^utly 
In locations that bad been In detii ^utir niid at or near 
the mud Uue Plight plica wive polled whUdi were 
thought to represent fairly Uio ivnialuJiig siuinl of ap¬ 
parently good piles. All of them gave wiiy, lirtiikliig 
at the mud Hue P^vldintly, the whole pUr had, so far 
aa Its founilutUm was cuiictnii*d, gone to isit lu five 
years The pll(*N W(*ra of Culiaii hard wood Un¬ 
doubtedly, the b rt^tlu was restMiiiHihle for this de¬ 
struction What has lH*en lltiistratcHl by this enw la 
representati TO of the dc^jiredatluns of this uioHuhc 
twerywhtre 

The t*»r«lo Ih familiarly known as the ship worm" 
Unct having ontereil h pile or other tiuilwr, the b^riHlo 
la uiiderHhsH] jio\c*r tu conic out aguiii U ftdlous tho 
gnilu of tho wo(n1, os a puentl thing and one lertslu 
Imrrow hula mvir hre^aks Into another If, In tho 
course of Its burrowing u<tWlty, It cornea too close to 
another bumiw, It ulU»rs Its eonrse to phkm Great 
mimbers may inhabit ii single pile, and ent Its in 
terior lu tho Jnfestisl souu tu more shreds of wood 
HtlU tlM» pile may stand and pretunl tlio general ap- 
pearonco of HoundnetM Thu burnm iiiuy attain dlnm 
uhrs up to ^ or % inch In the higher parts. Tlie 
bolo Is lined with hIicII But, usually, n sliort lingtli 
Bt the t<ip la loft nneoated H^suotlnicw, however tho 
Uutng covers tlte full length, tlie Inner end then being 
bumlapberlcal 

The bead uf the teredo lies In tho Inner ond of the 
bnrmw An adult may be only a fc*w Induis long or It 
may measure a yard It d^nds on the imrticnlar 



ExpcrimsaUl {riles removed from CsUfomia wsters 
in 1913, borers and their ilk have left little 
enough of the Ug otlcfca 


Bliccirti. There is a pair of shells at the head. These 
are triangular lu outline and quite concave next the 
animal Just how the boring takes place Is apparently 
unknown It has been coiijoutured that It results from 
opemtliig the riicUs. Thus, tho termlo has lasm 
thought to use a sucker like foot at the bead end as 
a means of fixing itself and th«m cut the woody filter 
with a rasping Hctfon of the idiells. Another oplDhm 
makes the boring action due to a solvent secn*ted from 
(be surface of the teredo Still another thought U 
that the teredo gets ahead In Its burrow by means of 
slllclous particles imbedded In the skin In front of the 
shollB But some sdentlsts sny that there are no 


■Ulchras particles nor solvent add seefetkm. One cit- 
peit bellevet the foot already nenttooed Is tbS real 
boring tool Another animal, the pM m», has bean 
aetually observed to bore with ibtUsi p tQOksr foot 
bring used aw a support Agalngt tUs fbsocy, la so 
far as the teredo Is eonoernedt Is the prsaoiiea Hi an 
ctridermta on the abeUs, whldi It is thought ooold 
hardly be present If they wore used as rasps. 

The tmAo may operate with smne rapidity One of 
the older natiirsUata tells of a ferry-boat accldsntally 
sunk In the qirlng and raised again after four montha. 
The wood bad already become useless. This was on 
a northern coast of Rpalu. 

gome woods are bcilcved to bo proof against the 
teredo Bnecsewood, fumul In Natal, South Africa, la 
claimed aa tmmnue It has been oonslderaUy used In 
nmrino work. Jnrrab wood la also rialmod aa suited 
to marine construction on the ground that It reslaU 
better than any other wood the teredo womUs and other 
boring aulmnla. When used ou land In the tropics, this 
wood is said to he equally good as a reslster of tho 
white ant It Is f<Niod In the southwest of Australia, 
and nowhere else than in Amttralia. Tbere Is a good 
deal of It there and it grows to goodly risca sines big 
enough to give a timber 2x2 feet In section and 40 
feet long U has the same speclAc gravity os water 
However, It has the bad quality of breaking rather 
easily, there being a ileficluncy of fiber 

Tte teredo Is, however, nut the only marine boring 
animal A very rimllar type Is known by tlie name 
^ylotroa ThU Is also a inoUuiir Thu eggs are laid 
free In the water 'fhese hatch to form swimming 
lervie Thc> are at first free In the water and are 
said to attach tbeinHel\es by a foot to a timber and 
then to boro their way lu 'rhe tubular holea are Unetl 
with cnlitareoua material The diameter of the bole is, 
on the average, aUmt H Inch but It may run np to 
i Inch llie length may be lu tho general iielghborbiNNl 
of 41 ^ Inches, but a maximum of J2 Inches or even 
more is w»itietlmes attnincnl. This little mollusc la so 
Kninll when it enters that the perforation ia like a 
irin hole Inside, however, the diameter grows with 
that of the animal Itself The galleries are said to 
be closely iulertwlned an*l» very numenms. 

Tlie BntftoWfi, commonly known as the gribhie, Is u 
very small iwuiod This auliiml Is suiipo^ to gnaw 
or bite Its uay Into tlie pile or other aubmerged tim¬ 
ber The body Is someuhat fiat and there arc numerous 
legs. The de{iredatlon consists of a bolo 1/32 to 1/19 
Inch In diameter directed perpendicularly Into the 
tImiNflr Tho deiith of the hots will be, say, ^ Inch 
Between adhiceut holes, the partition left la quite thin, 
BO that they pretty effectively destroy tho wood to the 
depth of the penetration The Umnoria infests both the 
(ConGwifcd OH page i2il) 
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'llili^ Rtbttt lhff« 

E VimtBOOr ha> hmd bow tbe r«b- 
Ut aflM be «u diAibenitely Intro- 
doeed Inio Anedwlbi, jDvltiplM to eucb 
ea extent tbat wltUn e oonperattTfly tew 
jmn be become e peit, end bid to be pnt 
down et e coet ol meny nUUoxe. It e]> 
|ie«n tbet tbe trrleeted dletiicto of mir 
own Weet ere eubdert to tbe eeme troable, 
thoBCb la tbli ceee they ere limooeDt of 
hertne bvooxht their own woee npcm them* 
Mlvei. Beedere of tbe eerly weetem dee- 
Klee will doabtlOM recall nomerooe an- 
thon wb6 here repeebed tbe ram ebuut 
welkUit neroM the pretrte on W rmbbtta 
without ever eteppinff on the fronud Ibo 
preeest pbtnre eiraa aome IndlcetSon tbat 
thle mey not have been eUueetbor an ex 
aneratton. It oomee from Ulnnldoka 
OooDty* MabOt where e vtbbit drive la 
now In full ewlaft and 8D|000 of tbe jacfca 
have aliMdy boon MUod by tbe oreenlied 
efforts of the ooaunnnlty The plctnre lu 
dloatee suAclently wdl tbe uanaer In 
which tbe ribUta that are to be found 
over a eonatderable exinuiae of territory 
are rounded up and driven Into a corrol, 
ibent to be dealt with accurdlnjr to the 
oxlgendee of the altnatlon We are 
rather accosUwiMl tu wich tactics in deal 
Ibff with borsoa, rattle, and other large 
anlmols, that they are effective with 
nich a small and eloalve creature as tbe 
rabbit may surprise tm. In any ereat, It 
looks as tbongb rabbit fur ought to he 
(beap fur the coming season. 

More Combination Frnitn and Nuts 

T ub account of tbe two remarkable 
fruits given in the Scjkvtivk Aukbj 
<AN of Deomnber 18, 1019—a smooth 
skinned poach comblneil with an almond 
and tbe “raisin piiim“ whose pit (tontalna 
an edible kernel resembling a haseluut In 
flavor—gave facts that nhould encourage 
enterpiislug bortkultuiista to make a 
feature of growing them in such luirts of 
the Lnited Htatea as may have a fiirora 
hie rllmato. It seems strango that while 
these fruits ahuuld long have l>oeu im 
Iiorted In a limited way compuratlvel} 
nothing should hitherto have been known 
of them outalde of the foreign rcHlUentM of 
bow York among whom they had their 
market Thu nectarine, of course. Is Him 
ply a smooth skinned iieach But a nec 
tarlne that yields an almond Into the bar¬ 
gain MboiUd bo something worth anybody's 
attention 

The writer of the article, however, wns 
In error In his uasertlou to the effect tlmt 
these wore tbe only known edible fruits 
that contained edlblo kernels. There are 
Heveral others; One of tbe best known 
Is tbs cashew, its delicious nut la con 
Htantly growing In favor and may Ih> u 1»- 
talnsd very generally la our large dties. 
There are eome most curious facta relat 
lag to It The cashew nut Is borne by 
tbe tree called eaefradtom oecHcnfule, of 
Aniarlcaa tropical origin, bat now grown 
In nsarty all trotdeal oountrieo. Tbe tree 
beloiiifl to a large and wlddy diffused 
ftuaJly tbat Indudes tbe mango and tbe 
plstacAla The pletacblo nuU by tbe way, 
Is aaotber Inatanoe of an edible nut or 
lead, Qontalned la a fruit But whether 
tbe pifltahblo fruit la edible or not doea 
not appear Tbe nut cea« chiefly from 
the Batkin peoiiumla and is onmmon at 
Ctveek and Italian fnilt stands in tbe 
■iiflim fbon^ tbe native Amerioau's 
cbM etntact wia It la tMually in hie 
Ice cnam. 

The cadbaw gepi itaBogllsb DaaM from 
a plumeae atton^ at the irrendi name 
of tlia tPNy acafoa, wblcb in birn la de- 
' rt«nd from the BragOlab nuna, drodaha. 
la Porto Bito and perbgpa exm other Spoil' 
Wt Wtof ri^lei, wbart the tree le com 
toon, It la caned pa/aa <t»rmomtoed pab- 
isMal) It la a handaome tree with a 
lento gleato leof. Tba bfawaegn la Inaifr 
atfleant; hat dsUetoady fragrant ThO 
rdatlpnihlp bet we en tbe fruit and tbe 
not of the easbaw la ao peauUar Chat tt 



How tba weatern Irrigation farmera jmaceed againit tha rabUt pest, which haa 
come te a point where action la necceaary 



Lmr0e pieturct TIm braulfnilt, wbloh soatain* edibitf nuta Imbaddad In tha odibki flesh of the 
fntH /waerCj Tba remarkaUt fruit of tha caahaw tneai, lo which tha adlbla nut ef an edlMa 
fmlt la attaohad to th« ootaMa of tho fruit which davakan sftar tba not and partially surroonds 

tha lattav 

FruH and net in one, two examplea from Porio Rice 



Where aedralla are baled for aUpiMat all ever the werid 
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would, perhaps, be more In order to call 
tbe fruit the * fnilt of tbe seed * rather 
thau tu Hpoak of the nut as the “seed of 
the frnlt ' Thin iM'CfliiMe the nut, wbirii 
Is kliltiey or 1 h aa-Kbfl|>ed, grows to full 
slue l>ef<ire the frnlt la formed Tbe l<mg 
Httm or *hyi«H*nn»,* of the nut then be¬ 
gins to swell nnrl growH nipldly tintU It 
forms a p(*ar hIiuihhI odllile fnilt, half 
'Hwnllowtug the unt which protnules from 
the thick end, lu a fashion most amaxlug 
til one wlMi hHH uctir seen the spoclps 
liefurc 

The manner of growth Is not tho only 
iMHnillurlty of the rtishew, as many have 
found to their Mirrow llie shell of tbe 
nut tNintsliis s \iHc<iiut and utTld olL ex 
ccetllnglT caiiHtlc In character Tho ef 
feet of this uU Is similar to that of imiIhou 
iv) tipfiu ]>erNoiiH ^\lth whom It comes In 
I'OutAd Ihe imt 1h roaHted before It Ih 
wilt to tbe market and the oil, evaporated 
hy the heat, la cxpellc<1, leaving tlu^ unt 
harinlcHH Hut great mro has to lie taken 
in the roasting, fur nil iiorsous siiw'tptlhle 
to lT3-i>oiwinIng —Hiid iierhnps even others 
who nre imumtie—on* eertatii to cuntrait 

II enm of the must \lrul(*nt kind If tht 
fiinnw come In contact with them Not h 
fiw iierwmH \\lio ha\i had tlic raw iiutH 
sent them hy frh iidH in the troidcH with 
out caution us to tin lni|iortiiiici of ix 
tnme lare in the rouHtlng, so that the 
fumes Mhull go tlther up thlmiay or U* 
larricd to windward bare had a hittir 
cxiierlence In thin rcsticct 

Another Impurtiiiit ctllhlo fruit iiirr\ 
ing nn (*flHilc {dt or ueisl In tlie niHiue> 
or napotr marnt p o nailve of Mexleo und 
othir pnrtK of tniplcnl Anierira Tht tri‘c 
1h eutlixi thi matiitma atm'rirmut llic 
iniimor Is a large fruit taking t\%o years 
to mntiin* Die tree U \ery pnillflc uiiU 
iiirrkH tlic fruit in all stagea of growth, 
so that It Ih 1 * 0111111 ^ 1 )^ ctiming to inn 
liirio llu large single M^*d is oftcii the 
kIxo of a hens egg \Mien drlt*d and 
ground Into mini this sei^d Is hlglil\ nu¬ 
tritious and pnlotahlc ITic fruit Ih sub 
diiiitlnl in Menh, mm h like that of n 
pumpkin uhcii (xkiKihI ulthlu It Is of u 
rich orange or torra-<‘otlH color Its 
ihi\or Ih Hiub (hat n Viw 1‘iiglaiid tU 
Itor In Mcxl(*o <n1U*il il ‘a sort of lurtnral 
horn pumpkin ph 1 he weds of thi 
luiimo an ho large that a \cry f« w would 
iiinkc 0 iKiniid riiev eould lie ho chkIIj 
collectiMl and the tn*** Ik wi fruitful, (bat 
it shunld be powlMe to grow the frnlr 
M^HtemHtlcallv Molely on necoiinl of the 
fooil value of the seed, moreover, the ox 
ftH*<llngl> KuiHd fnill Ih so rich In HUgor 
(hat it might lie made of no- little service 

III that n HiMH t hy exlraidlng the Jaloe ami 
rcdiuliig It to synip or iierhapa converting 
it to sugar 

U<t another nntliearing edible fruit 1 r 
tlie ftimoiiH breadfruit of rolynesla, lairne 
h> the beautlfnl tree called artooarpun 
rtuMHunin now grown lu tbe troplcR all 
ouir The world The fertile variety tif 
the hreadfnilt lieshle Its edible flesh, con 
tnlnK an abuwlauce <if unts tbe slac of a 
large chestnut Tliese, either liolltHl or 
roNHted, nre most imlstable and nutritious 
Thus treated they are often ground Into 
meal 


Overalls by the Bale 

W llIbN our nevi huII comes home friwi 
tbe tailor a, It is carefully folded 
and a rapped In Innumerable layers of Us- 
Hoe paiier, and Uie whole placed In an 
Individual Iwx <if ita owti with every pro- 
(nation that It shall unt acquire a single 
wrinkle Hut every style of wearing ap¬ 
parel is not handled with the same degree 
of drcumKiiectlon. Our picture riiows tbe 
rough and ready style in which overalls 
for Instance, are packed for shipment to 
foreign and domestic markets They aro 
pressed wltbont ceremony Into the small 
est compass, and then done oecurely up 
In bales Such (reatment Is altogkher 
different from that accorded the noble 
dress salt 
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How the Potter Does, by Machine, the Same Things His Ancestors Did by Hand 

By M O Goldsmith 


T lir flmt p(tUT 3 lUHili It u man Imik lu Ctu 
>tine Ak* Hut mini mi ii disi^itirtd thi fawiiui 
ri 11 cf aiittiilnL tdOfcloi t ttiN *t the imih hi 

toll tlo> Uip only Hiilntuiiti In Uhh ttci found thot 
tan la* uioldtU and raiidt t kiap Ita abuiN* hIuu bokinl 
liiliuulc ami Ulri aiatii rttauilim ttii lilst>r> of chili 
Ration tmt in the Uatktnid In dm tlim noth the {mi 
Urv htogc and lieflii to mix nnd sliaia aiul bake mud 
idea Johnnie m %«r thlnkM t f It M iclrl a play 
Ncithtr doca T ihmiU s fiitiui thi pitter 11© kmwa 
that the makliiK t <Htth uhhii* todnv la a man a Jn1 
(he f utaldei niai liniiKim that ]Kittin H o «lm)de 
Alt—that o luinii uf i ln\ g la into a matlitm otid cornea 
4 at a dlah U tkiesnt Ihtrt N himlh a at p lu the 
long proc* tm that dc enu t dt la ml on tht h rkman a aklll 
nml lart in futt the hiuil u of a laittin la marked 
not hy the lalcUlnic imnikt und uulMiut o<lor that 
hUutlflea other futtorha hut In the pile «f riiliia la aide 
the HOll—I be amnah and cniah of at me hundrtala of 
hrokiu dbdna dumped out oa pnie naxte U tie wild at 
a ddlar oud a half a t ui t llui the himth<9 of atnl 
fumHeea All [Nihaiia Itcanw ut the luimtut Hheii 
It H«H time to regulati the In at of tm kiln, the lire 
man wamtt <ni hie Joli kor a llretirau can make or 
hnak a puttei) 

All the outiiut for a neek npiewntlnfr thoamnda of 
d liars ia fired at once In huge kllua tno aturlea blnh, 
tn h htidlng wnen th inaand ploois kor two 

du)H ami a half aftir the tiaulug la liHcked up and 
tlicM started the hiat RiadnaU} mtimU hlRher «nd 
higher, tht OamiH folhmliig the fluea and wrapping 
around tho o\tii and < ut HKnIn Iheie Is no therm ime 
ttr to till Hhin tht ciltl nl ttmixratnre U reached 
1 r Is there an auttmnti tk^lct to regulate the heat 
AH iM fonnd lu a ateel idnnt i r rubiHr fnitory Ihlnga 
All bainxulm, there lu Hu kiln clumUal changes that 
Ktirhaptiiu tHhi alikt In tlmi ir ttmperatnre It 
iH the aethn of tht heat on tht hlatult as they<011 the 
niiKlawd iMttcr\ that N lunaMtant And no auto- 
in itu di^lreH tan ttll that 

liiaUad through a ia*ephoU In tht nail the fireman 
Hnt<h(s thitt tiat mm a of rla> inatdc You may 
wonlep hiH ht iRii Mand Uic heat but the walls are 
s< fhhk anl tht pteiihok so small that there Is no 
lUMb of tiame tn bU diretltoii When tite peak of cone 
N 1 bcgtiiH to tut be knims Its melting point has 
1 tn icAChfd and Ik kiioHs what tvtoge In the flrlot 
Unit mtUlng itprewnts No 2 has a higher meltin# 
I tilt and benr^ Hattblng Bat the tUting of No 8 U 
A KiKUttl to Btt»p itiklng 

All thle time he has not been able to oheerve the Ma- 
tuir Itself for that is tltchtl? patked tu big flredar 
iHixm, saggers Ho Is dtiuhtlcss obllrloha to the bean 
tlfnl C4ilors these rude sakgers take on after mneh 
firings tUA brown shading off Into copper and or 
nnge His Interest ia tn the contents Bnt their fate 
be cannot kn^ w for another two days It would be dla- 


iihirouM if tlK kiln fooUd doHii pilckly aikl the blscoit 
f utimted at a t< iqieedT lUte 
When the siiMiicaw la om hi mat dlocorer that 
H nu of the soggits wire not thJitly canlked In the 



Staddng In tM Uln Iha ireday bma ilM wMt 
raw oartlmwaia 





preparation for firing Hnifnr fnoiaa frooi tlm eool 
hare found entrance and ruined the coDteots by dlscol 
orathiu Ut right at the start, a goodlr peroBBtage of 
the blacnit ma> haye been doomed. If the man who 
mixes the clay determining the dUrerent pcoportioiia 
by weight, failed to calculate correctly the vai^ng 
amount of moisture In the raw day and to alter hla 
mixing praporUima accordingly fhe miatake wont 
■how up In the illp honse where the days and the 
IMtwilered flint are nixed with water Into a thick cream 
that may well b© called slip Hnt the troth will cot 
when ibe biscuit la examined after firing 

Some of til© baked wan may ahow deCectlTe apacks 
because In the running of the slip orer magneta to le- 
more the Inm or In the atralnlng through flat lawn 
•lerea some impurities stiU remained Ibe pnri^rlng, 
filtering and mixing of the clay are mechanical proc- 
esMs hi HhlUi the American potter haa made great Im 
proTcmeuta 

In Knglflwl it would be coanted a aaciilegt to wash 
the windows of the pi>ttery or to whUewaah the walla 
to keel) the white powdery clay within bDundOi or to 
group tbo pruceeeee to arold waste of ttme and eftwt 
lu the fine china potteries of Britain they knead the 
cla\ not by meom of a pnipnlU, but by hand A man 
whacks the day with a huge nuUlet, and tbereby does 
sometblng to It that machinery canuut de^ Jnat as the 
woman who kueada her bread and does not trust It to 
the mixing machine «)ts biead of a better qnaUty It 
was to get this onelity In the dldies made for royalty 
that In the old deys men trod barefoot cm the day* 

One urn hardly lamghie our labor dotog th«t«*'twr 
can one Imagine our potteries taming oot anytUng 
like the Wedgwood Qnemsware Our hcblemmat Is 
In mnklog good ware; cheep enoogh tor etaty woman 
to queen with DsmOeracy eren in pottwyl 

But no aaooBt ofi tteihahlofd dericea oau jsikke the 
American pottery IndcpHdeut of the woiker Beddes 
the fireman, who pteys auch an important pert In tlm 
firing of the biscuit end ofialn tn the Udhtar firtog 
of ttm glss^ thsra are thm Iteffiirtfist xNo^-dte 
man, the idUer and, the dtpper. It takes tbrW years 
for an apptmitlce to aetiilH dte riHU for any one sT 
thsis jdbot 

tlw JlOirau ©tplM4iik SSm Md iMMMa* 

tl, MkN « tab ,( ©qr, (to thtak Itab tta 

hta ammA ted Stew It vUk «tet 
l»tatattate»«<d*dtaAbate* Ataf htel «Mi 
Mild,«»ikk te IB te w taiii M i y ttanndta ite 

wtet)^ tattl It Is Bw tte l M r mMi «©•« tte Mte 
«f ted Abte. Ilw AMteta* w te ftte |te teiS dte 
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scasmtic American 



It uu# 


•f fwtnwtiwg riWpaiX (Flf* 1)# diclet, (Flgt S)« (Fig* t) mmI parabolM (Fig 4) by folding papor, the mathemnUrian will recognise 

an appH^loti of loe onvglope principle 


^ tajriiig Out Cnrwm by Folding Pinior 

O N o piece of thin peper or tracing doth draw a 
drclo (Fig. ]) and take any point P within the 
cirrie. Fdd the paper so that the point P falls aome- 
where on the cfrcumference of the circle, and mane It 
down hard. Open np the paper and In the same man¬ 
ner fold It again and again ao that the point P faUe 
HuceeariTely on a number of poluU oompletdy around 
the drctiniflerence It will be found that the irocceeeWc 
maaea In tba paper hare traced cut au elllpae, ai 
abown by the dotted lines In Fig. 1 The tranarerae 
axis of thla elllpee ia equal to the radlua of the glren 
circle, and the fod are the point P and the emter V 
of the drete 

If we prepare eereral plecea at paper with the point P 
taken anoeeaalrdy nearer the center r of the circle, the 
reealtlag dllpeea will be found to hare aucceoelTely leai 
evcentrtdty and to approach a circle In shape, until 
flnally when the point P cotnddee with the center of 
the otrda^ aa in Fig % the enrre traced by the creaeea 
la a drete. 

If, now, we consider tho point P as morlng farther 
from te center of the drde, the resulting dllpeea— 
with traaarerae axes always equal to the radlni of the 
glTcn dr de ■ become flatter, until, when the point P la 
actually on the drcomference of the drde, the dUpae 
d egener a tes Into a atrali^t hue. 

Ai aDOB aa the point F craufea tba circumferroce and 
la outside of the clrd% the creases In the paper trace 
an hyperbola. Aa In tha dUpae, the tranmrM axis 
of the hypertwla is equal to the radius of the drde and 
the Ax4 are the point P and the center c of the circle 
<Flg «) 


Wlicn the glren drde is ctHiMlderwl to liicrcnHo intldl 
nJtdy In slae until the ctnuparatlvdy huiuII iiortioii of 
its drcnmference that can be shown on n Hhc<a of 
paper Is practically a straight line, the iiirvo traced 
by the creases resuttlng from folding the isMut P uii 
Httccewdre points along tills straight line Is a piirnlMiln 
The point P U the focim of the parabola, bikI tin 
straight line its directrix (Kig 4) 

That tliese curres are true “chmiIp sections nml md 
haidiaxard shapes nuij tie pn»\ed by auvoiic familiar 
with the methoilH of siiabtUal geometry—the e«|iiaUoii 
of aup one of the (reases, rt*ferred to retdaugular eo 
onllnates, may be thrown Into n form reeiigiilxnbie as 
the equation to a tangent lo the imrtUiilar tiirve un¬ 
der iurivtigatiun —fly From in Jf enton, Jr 

Tricks With Bottle and Glass 

AUONU the old frieiulii that are always new are the 
jt\ bottle and glass tricks wiilt>h are hruiutht to our 
attention oTery little while chie of the most Kitriirls 
Ing, to those who hara uerer seen It lieforo, U tlie spin 
ning of a idato on a needlc-iiolnt The Unit property 
for thla stunt la a bottle A iieetlle Is driven flrmly 
Into the cork, leaving a goodly seetlou of the sieid 
projecting upward A second cork is tnit into four 
pieces, ai nearly equal in weight as conveufeut, and Into 
each of the fragments a fork Is securely flxed It Is 
of course necessary that the forka bo nniform, ami tbol 
enough of the cork project at tho front of each so tliat 
the forks may Iw auspemied about the edge of a dinner 
idate aa Indicated in the picture When all thc»se pn* 
llmlnaries have been attended to the plate and oil Its 
conteuta may be spun upon the end of the needle with 


niit thri iit« iiliiK to fall otT The sei ret. of course. 
Men ill the loe iiiittr of grH\ll> of im tiiHemble 

Hnlnnring nii egg in iin> iKwItlou mi the edge of n 
lH>ttle*ne<k Is another trlik that ulU startle the uuln) 
tInti'll Tills timi It Is ttu t*gu that has to undergo 
II pns'cvw of preimriittoii It iiinst 1 h punctured at iHith 
t uiIm aud blown uiul then IIIIikI with Hoe sand Ihut 
U all It will tbou stmiil wherever ond however wi 
put It—agnlii ISHMUSe of tlu fii< t tbnt In all Uh isimI 
tions tho center of gravltv fnlls within the bast on 
which It Is standing 

Kiumledgi^ of bow to do It nitber tbiiii iiuy K|H*tlnI 
preiiaration Is lu'cessary fur tbi tblnl trick Illustrated, 
In which a nmlle Is driven tlinnigh o coin contrar} ti» 
tbe ImpreHsioii which Hii>oiie would rc'gister tliiit It 
c'aiiiiot Im done Iho c'tiln must lie placed ocrosH tin 
oiieniiig In tween two tabh^ or twc» books, so that ItH 
cviitcT 1 h clear iNiieatb Then tbe iii>«'dle must In In 
sorted In a n>rk In NU(*h fashion that Its iNilnt praJtNds 
OH the Mio side while Its head Is aliont flush with tlie 
siirfocc* i)f tile cork on the other tnUer no cir¬ 
cumstances must the head he exisMetl so that the force 
of the blow can fall directly ii|s>n It, however If the 
Instructions ore faltbfnih ot»served, a single sharii blow 
from the hninmc^r will iNUietrale the coin 

A iHilauclug trick comes next It Is plain tnougli 
when once (xplatued riie iNslestnl c'onHiMtM of an onll 
iiur> drinking glass. In the oiN*iilng of which a big 
hat coric has been hik nr«I On this are put three wlne- 
glnsffeN, rimwlse, as luUlc'atc'd in the picture, and the 
only trick Is tbe holding of these In place until the* 
iNitlle can he set over them Once there, the pinnndt^ 
piece will hold the assembly together verv nicely 
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SCIENTIFIC AMERICAN 


Inventions New and Interesting I 

A Deparlment Devoted to Pioneer Work, in the Arts I 


1 UxternHl apimnincc oi tho matnlwr that flu over the RUInR bo4a In Uw fuel ianlu i SaotloB 
of thU mamber 8 Btvttrm of the pliMc that aerewa Into the InUlw nanlfoM the arnma Indteata 
the tiny hoWa out of whieh the aaa iieniii 

Gas from th« furl-tmnk to help oat the cmrlrarctor 


First Aid to the Carburetor 

T iih UK are gas HU\t n* ami khh khvlth 
but Bbt^n Olio giH^ out to got ti wtor^ 
on oiip of tbOHO hi Ih iiMiiflllj 

UlHtipiMiliited to flDfl tt notlilng Iwvoml 
till* fumlllar tdoa of mipplying inoro hot 
air to the mixture after It phkhi's 
tbroiigh Uu* iiirliuretor A\boii n gtiw) 
line tNfiuoiuJisor apiamrs thnl rntn In 
some other wav wo have a Ktorv of won 
than oouimon Intert st 
1 ho oorhtiretor Ik not, liilien>ntljr an 
Dllb font mtKhfliiiHin with tin 

mirt of ftiolH no It ttHlnj Uh goal 
Is tiM* raiiniifartiin* of ii etmipletel^ gas 
tMiHK mixture of air mill gawilliu, entire 
ly niialiigous to that of oxygen anil ni 
trogeii In the nlr itm If 1 he onliiDiry 
remiM fiiilN far abort of UiIh In that ti 
eoiiNlileniblo qnuntlt> of tbe gHMillne In 
not or lulxetl at nil, bnt ta ear 

rfocl Into the Intake nianlfiHil In tbe 
form of minute drops of llqnlil, muh 
liendetl In the current of khh Snih 
dro|w may bum but they can uever ex 
pliMle 

I he prewnit Inventor tiiin liii\i got 
Ills InHpIratlon by uppUIng his noKp to 
tlH orllUe of u gawiline tank iiiid nitllx 
ing from the iMlor that In the atiiioa 
pUere Imnoettlnlely almve the liquid n 
imtnriil prrK*eHH of ifirbun tioii vink go¬ 
ing Dll Hilt here no dropK of Ibpikl 


The Handling of Awkward 
Materials 

ANL) trunK]Mirtatloii 1 m rnplilly giving 
way to lamor-drlven devlcea The 
iiioHt dlflleult malerlitl (o handle is long 
Mtnff In fait, until the appearance of 
the new Ktrndille tnirk \^bUh is shown 


Ihe new straddle track Imimses no 
limit to the length or height of load 
Tbi top of the platff>rm or bolsters neeii 
oiil) be four or fl\e Inches atmve the 
floor, and no small wheels are requlrml 
to go underneath the platforms This Is 
nil ml vantage In hauling heavy articles 



are t^iu acoompUihed while the tnudr 
111 hav dotng ua^ful woIl 
S troctoral steel nay be raadUy baa- 
dM with thU etraddle trnek. The 
lengths that mej be handled am pnwti- 
cally limited only by tbe apace ftTsUable 
for turning And as the center of turn 
Ing radiui ylrtuatly colncldie with cen¬ 
ter of length of load, the actkMi la at* 
moat equivalent bo a turntable By 
meane of pUtfom aaH% package 
frolgfat, heavy maiAlnery and other ar 
tlclea can he fMdlly hailed, aa abowu 
The atraddle canier la the Inven^cai 
of H B Rom of Benton Barber, Hldi. 
It will lie recalled that a Urper nachine 
of this kind la being empk^ tn lum¬ 
ber yards The present machine, like 
the larger one, is driven by atorage bat¬ 
tery The holating gear, whidi ie motor- 
driven, will sustain tbe load at any point 
of lift, but at the maxlmnin lift all load 
Htralus are relieved from the gearing. 
The operator cannot ralsii tbe load aliove 
a flxod point 

A CoDapsIMe Kakidowope far 
the InqnieitiTe 

A MANUFACTDRKB of phyalcal apiM- 
ratns In Oanibrldge, Blase, has In 
trodneed tn interesting kaleidoscope 
which will give tbe young student an 
idea of bow thU Instrument works. 



are sprayed into tho air tlm explosive 
mixture being produced solely through 
tbe ability <if tbe air to almirb the vuin 
tile liquid in gaseous form In this mix 
tiire there will bo no druiilets—nothing 
but explosive gas. Why not iiitrodun* 
It into the cyllndersY 

That U preclaely what the apiwratus 
pictured doesw A pipe Is threaded lnt<* 
H hole bored in the Intake manifold, and 
its other end carried to n miunlier that 
screws over the fllllDg hole tn the fuel 
tuiik As soon as the engine turns over 
Huetlon Is set up In this auxiliary feed 
line as welt as In the regnlnr one, the 
\apor from the fuel tank ruuK Into the 
Intake, there Joining the mixture from 
the carhun*tor 

Among the detatU worthy of attention 
may be menttomd the safttv arrange 
meat Every engine backfires now an<l 

then tinder standard practice tbe 

norst thing thot can folbm Is the bloa 
Ing ont of the carburetor Hut an en 
glno that can backfire dlrvctJy Into tbe 
fuel tank would bo something more se¬ 
rious So In this devIcH* the auxiliary 
feed caters tb« Intake manifold through 
a tiny noasle, shown at a In our diagram, 
the boles In which are extremely mlnvti* 
Tn the aeroDd place I f combustion 
should get through these. It would lie 
(Conrintioff im page if 11 


hi tbe u(x*ompauylDg IlluKtratlon, the 
Imudllng of awknard materials has al 
nays presented a proldem which bad to 
lie solved aitb Improvisations, 


like ma<hliier\ Material to be trans¬ 
ported Is pllefi on platforms or tn boxes 
and long stuff may he placed on two 
slniple liolstprs. I^oadlng and iinlnadlng 



This kaleltloscope. shown o0cn and 
closed. Is made wholly of metal, with 
the exception of the reflectliig mirrors. 
Tbe tube conalsta of three atrips of 
neui two of which are hinged to tbe 
third as shown In the lower flgnre. 
Up<m these are moontad atripa of glasa 
mirror plate, which give the benntlfid 
flgorea formed hr tba ctjecto In theceU 
or bos at tbe bottom A hook on one 
of the Bideo boldB them together when 
<loeed as shown In the right-hand view 
The eonical part at tbe top has an opim- 
Inf about a quarter of an Indi la di 
amuter tor vtowteg pnrpoaen ThU as 
w«a aa the bos at Bu bottom U fas¬ 
tened Ormly to tbe strip to which tbe 
doors ate Unged Tbia bos has a dear 
glapa Bid* on toe Inride and a groand 
gtasB ride oq ^ outside. Ip tMs box 
an pUosd the hlto of coloved ghuag nr 
other mofe riabocarit ohJecta fhond tn 
aoM kaUMpatoptoi rihteh the 

britotlfid tairMjweA on looking torohch 
too tuba hwrard too light Tbo Iguret 
tonpad la tola tagMomt am riit-WaA 






990 digtuB a of f c to e umf s i snce 6 Hmm 

Br nttUV the fa* 1 «KK 

tImiMlB tfe» kk aa aaOin vaAik et 





SdEMTIFlO AlIERlGAN 


128 


. k ' 

MNMInf UndcrM 

from HiW 11$) 

tnff tb« litaff entitUM Urn to po» 

^MiloQ of flM Uodr t^mom tbe brokeo 
prooodfc A skUfiU ond almoOt 000 
jUntuMu QM} of tho l^rakei In required to 
|BMp wltWa tbe pomelMior tnUo wgeoA 
Itorit of 2$ milts ttt tumr ftoveral timet 
dnc^ tbe ooMt dowo the moantoln tbe 
trttln stope fur about Are mluntiw tu r1 
low tbe irlwala to cooL 
For frelirtit tralut still vreater precau 
ttotw are nrcta ssry tbe bead engineer 
on weat-bonnd fretgbta appilea the brakes 
and stops a little more than a train 
leuictb after leaving Tunnel No 0 which 
Is on tbe east side uf tbe aummtt If he 
did not stop be would run through a 
sbUngr oot oC tha Shoda and on to the 
ground, for tbe switch is alwsyn set for 
tbe skUng and must be thrown hy the 
head brabetaan. After tbo beli»er la cut 
oft the engineer charges the train fol¬ 
lowing which all retaining valves are 
turned npy Then tbe air U tried Iqr open¬ 
ing tbe angle cock at the rear of the ca- 
bouae which sets all the brakes. 

If all la well the brakes rcleaiite snd tbe 
engineer, having received the staff pro¬ 
ceeds without waiting tor a stgnal from 
the rear of the train fur the excelleot 
reason that no signal conld be given All 
communication between front and rear 
of tbe train Is entirely cut oft while the 
train is in the shed and all asnai methods 
of operation arc abaiuloued The flag 
man bangs a l>leta lantern under the rear 
platform close to the track und atotluns 
htiuself on tbs platform where be keoiw a 
fbise watch of tbe track If be sees ties 
freely sidintered he knows a car Is off, 
so be opens the emergency valve and 
Bhtps the train 
80 lung as the lights at the entrance to 
each block are both green the engineer 
keeps going, exchanging staffs by means 
of a staff catcher at tbe side of the cab 
But If the home signal is red and the 
distant signal Is yellow be retains his 
staff snd enters the siding l*hcn* being 
no way tu get a signal from the ruar of 
the train the engineer watches the signs 
on the aide of the shed which are num 
liered •W “26." 'W* snd so on untU 
be Is opp^te the number corrmgMMidlDg 
to the number of cars In his train, wlien 
be knows be Is In to clear, so he stops and 
staya until tbe opposing trains inibs. 

Six times during the descent of the 
iiKmotaln the train halts while the train 
Is inspected as the wheels are cooling 
man on each aide pa»M along the length 
of tbe train looUag tor brake beams 
down, cracked or broken wheels and not 
ing the tomperatnre of the wheels. If a 
car haa Wheria too warm the retainer is 
turned down to give tbe wheels a rest ex 
cept when the engineer holds the brakes 
on. If a car haa hot wheris tbe brake- 
tilston travel and tbe brake rigging 
are Investigated to see if the brake shoe* 
are being held against the wheels. Often 
the wheels are hot enough to hum the 
flnfors, sonetimes they are red hot 
swnetimeg thay get hot enough to bunt 
But aogirtiinrs they krs so cool they 
show Chat tbe ears are not doing their 
riiare of bedding the train 
Two Wonpnaea are assigned to a fmlt 
“block^ of 40 cart east bound, the helper 
being plaeod ten cars fsooi the rear end 
la the ehads not even tbe usual whistle 
fdgnala bstwsn lead engine and belp» 
cad he aacyhangsd, tor wblstte algnaU can¬ 
not ba heard. 80 when a train poUa in 
on a akttng tbo head engUwer releaaea his 
brahea and lets the sUdt mb ba<* on the 
hripmr who ssts his Independent driver 
bcakhi M odon aa he oobm to a stop. 
WbM tho htod snglMer Is ready to go ha 
•stn m ticahaa With a heavy rednetton, 
than,wMi' Tho^anglnesr on tbe hslpw 
b a atgaat to gOk ^ 
Himti' I 4 e«t fjriw brahei and 


ffbar 


Instead be stops at a mark oppo- ] 
gits hts window AU flagging Is done tor 
twpedoss. Hectlon men and bridge car¬ 
penters. who Bie coustonfly at woric in 
the sheds put out tunieduea on each sitie 
The roar In tbe shods is so great that 
sren torpedoes cannut aluays be heard 
but a well-traiiied nose esn smell them 
The engineer also deiumds on bis wnse 
of smelt to warn him that drivers are 
sli]^lng i>therwlse be miidit never knuw 
It In the saine wsy the eugiiiei'r detci-tM 
hot boxes. 

Ills Henso of touch guides the engineer 
In tbe use of thn>ttlc ami brake valve 
Ue Ikfls no means of kuowlng whether the 
Injector Is working except bv feeling the 
suiiply pipe, f<ir If he put his head out of 
tbe wlDd<»w to bsik at the waste pipe be 
would get it knocked off 
A break !n-two In the sheds means 
delay un hour to two hours. A xcau 
has to walk over the train tor he cannot 
walk beside it lu whiter, to tliiil out what 
Is wrong Then be has to walk to the m 
liotMe, hoist a chain to the tup of tbe 
cars, drag It along to the break, walk 
over tbe top to tlie euglne, tell the engi¬ 
neer exactly bow far to buck up chain 
the break together, then ualk t<i the en 
glue once mon» tu tell the engtuecr to go 
ahead for there is no possibility of psisi- 
Ing HlgtMlS. 

Saving St. Paul’s in London 

{Voniinutd frtm page i/dl 
repairs of the sontbuest and Moiitheast 
iders took place oulug to crushiug of the 
Htoue i using 

Tbe Imlldlng itseir gives us the best In 
dlcations of what baigieuB We And that 
the iuipoiit molding in tlie rr>pt hati a 3 
Inch 1 mud of stone uademoath it, which 
is a pretty sure liidlciiti<m that the pier 
Mutik that much luffore the impimt was 
idiiced in its present jiosltlou 

\\ e arc face to face with certain facts 
First, the maw»iiry of the piers bus Ismii 
cnudied Second, the agglomerate of the 
lilers is not as gtsNl as It should Is* 
Third, to whatever cause it mu> bi» due. 
tbe piers have settled Thcrefttre, our 
beet cintrse Is to make tbe plera as aoaud 
as we can. and, like Wren, trust tin* 
foundations to keep up the present fabric 
as it did its prodecessor This, then 
our present endeavor We cut out stow* 
by Htone tbe crushed masonry, and rein 
sert sonud, using every care not to re¬ 
move too much at a time That so far 
we have beon successful is a tribute to 
the vigilance of tbe workmen and the efll 
dent anpervlBion of the contractors Tbe 
first pier (southwest) has beon practl 
oaUy renewed without an apyrecisblc 
craih being visible We are now treating 
the southeast pier in the same way 
After we have inserted the new atone we 
endeavor to consolidate the ruldile aa far 
as possible by pouring In Uquid grout by 
gravitation. As a safeguard against w 
untoreoeen settlement, wo are erectlnff a 
Steel center under the 8 <iuth Transept 
Arch to pick up llie weight should any 
failnre of this work take place 



oiiaiK« atoto A idgskl 
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Getting the Rcet of the (HI 

from page lU) 

rack in tta itractnra. Therefora. It !■ 
prnctleabln to dnidteato in minintnr. the 
ravernl utrntn that tnilncnce directly the 
nmlempMand Diinrationa ot oil, watM. and 
■UB when man diatnrtia natnre’a nbtar 
mean eqnflibftum. , 

The heavy face plate ot tbe tank jpnv 
mtti tb. atperlmanter to watch the 
chaiwea promoted by the appHcatlpn^ of 
the foreea and Iqr to* introdnctlMtfof 
ilnlda at Me dlipoMd Again, whan the 
teat coven an interval of aome bonn, for 
example, photod^pble receMe cah bo 
Buule at preacribed Intdrvala. In thle vray 
are obtained data wbldi can be ekaro- 
(Qed at lelaue. Facte of Importanoo aro 
thne bnnght to llcfat wMch ndsht eaoape 
obairvatlon dortng tlw ahlftiee of hM 
iiume It ■hpold be OMMloaed here that 


the Mills apparatus is large enough toj 
allow tlw luvestigatlonH tu be conducted 
on a seule of Hulhdcnt lungultudo to iivold 
ttn> mlHleadlng offeetH of Luplllurlty By 
using sandH that are more or less satu- 
mted ulth oil and water, the capillary 
forces nt work are far weaker (lian the 
other ones that lire delUierntelj culled 
Into fiction to the liivostlgntnr ond the 
latter ure KUbJect of his immediate In¬ 
quiry IL Hiioiild bo understcxHl, of course, 
tint the exiwrlmcntul tniika lun be cur¬ 
ried to lubonitortes sltuited lu the oil 
flelda, and there rmplo^pil ngreeuldv to 
tbe geological cimdlttons dlscliwt-d 1 i> the 
driller s log and other Inforniiitlnn ol>- 
tiilncHl during the oiieriitlon of a well or 
group of wellK. 

It has for many ^eurs been suiq)etd:od 
thut the nilgnillon of oil under grouiHl. 
once mnn deslniycd the baliinre id Hie 
|M*nt-up energy, miglit ciiusi* llie petro- 
ieuiii to lie trupiied so that It (^mUI not he 
drawn surface^bnrd h\ the imniim of ex¬ 
isting wells and, slmtlurl>, It uus be¬ 
lieved that u lack of undersliinding on 
the iwrt of flie operator letl nil tiK» often 
to mo\emenrs below ground liiai ^\oald 
shorten to n grenter or lessor extent the 
pniAtablc produrilve life of n uell or 
wells Mr Mills hiiH confirmed ttiese ua- 
uniiiptlons niid his tanks give \lsll»le evi¬ 
dence of mncli siigg(*stiTo valuo 
He hns iiinde It < leiir that, ultli suttublc 
liiformutlon ti\nlluhle, it Is iHMwtlde to 
adopt preventl\e iiuiisures that niui bo 
counted utMin to diei-k or correi*t siiMcr- 
riiiunm water troubles Hint luive Inter¬ 
fered or llirenieiicd to Interfere with a 
wdls jield of oil, nml thus to prolong to 
a im(rk(*d degree the life of ttuit well nnd, 
liotluiiiM, of 11 wide nelghlNirlng urea 
Again, In a kindred wiij, his tests dim lose 
how the * nursing * of the nnturiit gas as- 
wsiaUHl \\itli a giun |)ool arresfliig Its 
nntlmeh ewii|>e, may serve to drive the 
oil to tlie hIhiI holes nr pump Intakes, and 
eveiitiinll) bring olsiul the extrattiun of 
u far Ifirm'r ifercentiige of the p(*troleuin 
than might otlienvlse l)C frasihle And 
then, tlie npimratus has revealed how 
coitipretowd iilr, forced down from the sur- 
fiice imiv Im rellwl uism to lake the pim*c 
of the viinlslied nutarul gas In promoting 
Hh* recover) of oil Flnall), If llnic be 
allowed for the disturbed or retiiiilnlng 
fiulds to readjust themselves, It Hcems thnt 
the oil mav tiKsuiue anotlier isedtiun whlih 
timv aid its extraction In otlicr words, 
Intennitlent pumping of a well may give 
lietter results than (»nllnuou« ojieratlon, 
and even apiwrently exhausted wells, in 
hoiim* drcurostances, inny l»e found produc¬ 
tive after a iieiiml of Inaction. 

EaMtics of Timber Constraetion 

(ConflNiMid from pope 1J8) 

AtlBiiUi and racIlU coasts «f America 
and tlie coasts of Europe ITie chelHra Is 
another diminutive euemy of sulmierKod 
couHtnK^hm in salt water It occurs In 
great swarms and the mode of attack Ih 
similar to that of tbe llmuoria Common 
nanios are Hea fleas ond red wood 11 (s* 
The «pka*roma Is yet another shell anl 
maU It resembles the llmnorla, Imt has 
a rounded Instead of a flattened body It 
is a little bigger, excavating a barrow 
with a diameter of % to 8/16 Inch and a 
depth of H to Vi inch It U less com 
mm that the llmnorla, but in tests fresh 
as well as salt water The msrieriu Is 
still another ehemy of marine construe- 
tloD, When tha martesla enters a tlm 
bar, the perforation wlU be only about % 
inch In diameter, but Che burrow inside 
may reach a dUiineter of 1 inch It Is 
thought that the burrow is not exenvated 
for ftiod but for use as a retreat The 
bead Is Wvalvular It is prdty much 
tbe whole affair When operating upon 
a timber, tbe bead opens and a hard and 
rough tongue begins action As it works 
back snd forth, the hole Is cut The 
martesla does not seem partlcuUr as to 
the mstarlal'lnto which it bores. Tar 





Wherever the prob¬ 
lem of Indicadngt Re¬ 
cording or Controlling 
the heat factor m mod¬ 
em industrial process 
work has been solved 
successfullyt there 
you will find Tycos 
Temperature Instru¬ 
ments. The reason— 
unc^uestioned utility» 
reliability and per¬ 
manency. 
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dcMce explaining lUupcrutiun 
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liduutiul Dill Vlint nriu til c extend 
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1 IMIlRT, RKphttlt O Ml ting HIKl tbe (XmtRlllfMl 
I pup —ull HtHiu tu jldd to ItM cfTortH. It 
ix claJuiPfl ihjiL It will <iit Into nnk 
\ uietnl hIihiiIIi n|>]M*iirH lumetir tu In 
pruuf iiAiiliiNf It Vpimn nth fhiK mil 
iiifil ItiiH nut bit'in fi grunt <?«fil uf fruitMi 
t'> t rx NX Tit lluUttur It llllH Hp 

111 nr tin I'liirl IlnrlHir ilr> <t<Nk In 
llii Ilii\tiilliiii Islninlx mill ilxtitheri In 
that Miteriil in IgliluirlitaHl 

FiiLlntiis cuiitrin fiirx himI utliurN mu 
It riMMl iirt (If xlniiiH uf Hiifi uiiardliig milb 
iin rgml WfMxleii xtrintiirtH UihmI whdi 
(‘untlntiitUy xiitini<*n.u(l. In r dm tnHtprliil 
fur fiiiiinlitUuii juirtMiHi H (Situnli mm 
kill* mill 1 h xiilisiitnhNl lint tin (xiipiiim 
lx oft* n t(r> 1 u)ixl(liiriihl( purtlv laxiiinM 
uf trHiiH|Hirlatluii mnl pnrflr iKiitiiw of 
utln r I uiixldi riitJuijH, siiiliihJi tliiilK rx nri 
ufUn nviiiliilile iuiirli> niid at iniriuitii 
kixiiiH (UHfx 1 lu tMirlil uttr tiiiilH^r Hull 
stnntunxnn prulmtih \tT\ uiin li ufii m r 
tn III fuiiint 111 xalt with r cuiiMrinthm 
11)1 iniiNt HI rWaix ubjiitloii—Hpiirt fruiii 

tin xiisi 1 ptilillih lu till atlakx of niii 
rlin Inin rs is tliiil wixnl iilaitt tin wiitir 
llm N iiillnr xnltjiv f lo lii h rluniltun 
1 his is HuiiK tiling liu\M M r wltiihttiiiy lx 
priin Mill pri ill ti rniitiiMl Tin ii|n ra 
tliiiis (if tin ft nslo mnl Its alllix nn 
SI iiri I h siilijn t tu ( \in t i1i h niiliintlun In 
inlriiiiis. \ll kiinls of pn vi iitliui iiutli 
ikIs lia\4 Ins II Irlisl I lii vmhmI liiixtHsii 
iniiirtLiiahsI ttUli this or that ilidnliiil 
tin fliiilN r haw las ri paiiihsl ultli tiirluitx 
xiilisLaints tin ptii liiis litii wiiip|Hsl or 
sin itinsi \tlth iiuiin rolls MirUlUs uf csir 

I rings 

( nsisulisl pill s hiiM liTid a lift of IM 
hi JJ) tiiirs 1 In Ki wiri sdikx tiikiii 
from lung Uharf lint win, fti fiul 
nut riiinitisl hisaiim nu huiger iixi fill hut 
Inshii'^i tin sfriii fun was hi Itig ifiKiuiin 
rlisl siin Iniinisiu ltii\ lx a ImkIj uf 
wiitir suainilug with tiirhuts Imrltig iiiol 
Insi M linn is a lung InstU riiiiliiiig 
uiH Ih Maid J iiiiliK fioin shun imi luit Into 
d*s»p wahr \l tin |h>Iu! ^ uiihxout the 
wnfir Is unit 1 fis 1 disp and il Ibi 
h riiiliinl fruiji IJ lo If) Tins* dpptha nn* 
at low wahr lulr(ii!i*d plUn put iliiwii 
lu linr. had iiiiint of thiai, alrtiiily 
hrukiii ulT and Ixs u <arrhs( awnt ht unMI 
itiit tin inxfii still shxHl III IlMNt mid 
1'NW piliK of Ihiugliix Hr wort' prutistnl 
h\ panfltii piilfit fruni (In iiifid tu hlgli 
wall I litiis ' lA llili 11 di talhst PMiiiiliin 
(loll WHS uadi whlgh shuwis) (hiir tin 
h nslo had not 1 ms u omimnIiiIU inlU( jii 
tin iiiinrJiiilh (hmIuii Hut tin lliuaorlii 
had Ixsii quin sill 11 sxf ill In naiiiig plltx 
off rnaii the high wahr li m I down to Ihi* 
mini liiii Win 1 ) a plh had oidv nlNitit 2 
itnJns uf ■siiiinl wihmI lift It wiuilil lirunk 
•»IT NiMrIlnliXH xuiin ]dU s were found 
tu hiiM had II Iih of H tu IJ tearx Tin 

I I nnlii and tin* liiuuorin did will fur them 
St hi s 111 till Htstloii iHyoiid till* J lullp 
iHdtit Jill piling wiHihl hnak uff Just 
mIniti till mild 11ll n* was ualforiii (xiii 
lag fnau high water down to tbo mud 
llip HiHtimi la thix ngluii would Ik 0 or 
S lii(h(*M throiigli and (sinipUtil> hoiiij 
iniidHsl h^ tiTi lu hiirniWH I iider tlietir 
inlnal strintiiri pilus hiid a suNistitlhli n*- 
giiiii IN fist lung Ihiwis*ii high wuhr mid 
mild tail oihtr tlnitiurx wiru ko Imuhsl 
that tin mud was tj fiH*t )m hiw high 
wahr NiMrththsx tin llumuria and 
tin h risUt gut in tlulr work 

1 irhiipH li*sH nthiitiuii Iuim Ih*iu given to 
till ilisiriuthp aitiillliM of hiad fortux of 
llfi Tin irAftt ««/ may |»e regarded iin 
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ger Tfihiaa,*' m bonk which tell* of 
art world MporiuniUea and hnw 
you can mul^ Mala asa and an 
flloaaaelA siamyaiAaevfN'pneUira 
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till iHUfier of tiMHjp, hiMofAr RS Umber 
eoiixlnictJun iR cuncerned It Attflckk tbe 
wiiixl of the fuuudAtluD tlmliere and of 
the pJntikH In laiHemiot flours. Ibis 
(iINnituH not unlii Upon Mtnu*tiires lu tbe 
rvKiatPj hut alxo iiiMin thiwo In Innce 
(trhs While tin South Atlnntte mid (lulf 
Ktah*x (siiiHtItnte the region muxt In 
fi'stjsl, the iiurthem xtiitix nn* nIho llnide 
lu hntiHluii The wliUi niit fx known to 
linM leiu n(ll\o ax far north nn Mnmln*fl 
tir \ H and Ih iitnii Harluir Mhh It 
nttinkx wimkI that lx partly in Muitnrt 
nlili th( ground or whldi lx xltiititiNl 
as to Ih am*xx1hU from it (*umnte may 
noi pnue iHisrHe as a protiNdhi HlniUh, 
billet wont In ring or scttleiin nt prixhutixe 
uf iraikx niHj uixm tin. way to the wimhI 
Iht fa\urlt« ri'gloiiN fur wliite-mit Ritixl 
tl(*s ait ihuKi that tire dark wiinii and 
moist lhe\ work reudllv lu dump or 

hsiitisl wihhI Hut where {h m (riltliiM lx 
liti|M)Hs]1de (In white Mill mm xtlll piixx 
till hiiirlir h) un*niix of little xhtlter 
sliiilH or larthUne tulHx It ismstrin tx 
tlifsi of (iirtli iind iMriinint and nniH 
(hi ta If iKHsl lie tip froiu the ground 

I hi liiiilHrs Ilf hrlilgi*x and whnrrix 
tiliphuin mid tdegraph ixdex mine pniiix 
rnilroiid iriHstlix (\|inss wahr tiiakx 
eh are siihjis t lo iiitHik, under fHMim 
Ide (in iiDistains K Tlie nnlx nn* nlde to 
IHiiitiiiti dr\ linnl wimmI, i*^<ii though 
It Is (iMiitisI alxwi (hi ground, pr(i\liUd 
till liiti netiiiig uliNtinlix an not hxi 
glint Molxinii Niiiuiwliin Ih iuhsIisI 
pitfiiahh in lln furni of undst earth— 
lint nut iMNiHxarlU at lln ixdiit of aillx 
it\ Ux iiilxliig iiHilxt isirtli iiiid thi wmxl 
whhh 1 ) 11*1 iNissis] tliruijgh thi Ixxh tin 
white ant lx iihli iiiMin issnsiou to i ivati 
iiion fiiMiruhh isindltlunx ax to niolxtiin 

An Ancient Art in Modem Drefls 

(foN/thNid friHft ptif/t iJO) 
on its mold, to the luoxlng xlnlM^x that 
euuxex tin in through a hetited air xhuft 
until di\ 1 lu jollier is like the Jiggir 
man ixixpt that In works with (iiim mid 
liowlx whin lln steel jiroHle shaiies the 
Iiistdi iiixUail of the oiitHhU of thi phs‘i*M 

Some Irrigiiiar phMx*N, sinb ns plh hers. 
liOM to 1 m priKxid hv hand ngaliixt n plus 
hr iindil, ntili half of Hit plh her Iteliig 
furniiMl xepiinitelv liotwiNii two phiKter 
luuldH tiinl tairth drUsI Is fort* It lx dlpissl 
111 thhk slip whkh iKts as miuitagi. to 
Join lln haiidh to the riNit <»f (he Jug 

Mill Is h‘iiiphsl to Huger, wutihlng ihe 
(realion of forms from xhiiis lexx ihn 
Hut tin rt fx xtljl tin dr> lug xiNiiiglng 
sun Hit h lug. mnl llring of the hlseult Im fun 
wi (Slim tu the wuinhrinaii, the diiiiM r 
Sin iiig tin wart IuiikUihI so mmi\ tliiuN 
mill limit rguing trial Ii\ lire mie luarMlx 
(hill Hurt lx iiriiHilfig lif( hr the time It 
gits to him, or as n rosiiU of his work 
Pur (Inn lx alwinx the risk that the dlji- 
|M r will put on tiHi luuih or too little glum 
Ax In takix 111 his wit tiugirx a ploiH* of 
Iwkisl earthenware euih pha-e illlTi ring 
In Itx (Iigree of isiroxity he lins to deter- 
lutiii fiiKtiiiitiy hv till feeling of the water 
Im fug xiukiHt Into the inirt'S of the fdxi'iilt, 
how lung to let tin plws* remain In tin 
till) Ilf llipUd glaae a mutter only of h*h*- 
oiids am how and Imw nimh glaze to 
xlinKi olT If tixi little iidtien x, the dlslK*s 
will In natgh whim tin* glaze lx tired and 
If tiHi iiiiieh the glaze when flred will lie 
dlsiolond >\lint lx wiirw It will crackle 
111 hint or (old htthig Htalnx ntnl gretifu 
(Siuie 111 eiiiitA<t with I he {lurunH liody 
iM'luw 

I he glaze Is what glvix to (uirtheiiwuire 
Its shiiiv. ihiixi HiirfHce Ibis snrfaee la 
nil aid re long Hfi* and h protedioii 
Bgahist gi mis, Htaliix and grease* marks 
Mon (rt K r win n eiirt beiiw rit lx iTi itirated 
under th( trauHiMreiit glaze, tbe glaze 
protwis and preserves iU*Nlgii The 
thnv Iniuiui hn u*e hnek W a plate or cup 
xliiiw where It was Hnp))ortc*d so It would 
not adhere to another In the melting of 
the glaze Theae ftaigb places hare been 
almost imioiitbea off by girlH with dreMlng 
IrmiH who hare the knack of hitting tbe 
lump and not the dtah 


AagaAia, IffU 

s T 

tint AM t* AeiSbiTClor 

(C'eniiMMed from pagi iH ) 
stopped hr tbe three impbragiiis of the 
fillJngsjiolc mp^ wJtb their staggenzl pin 
boles AS shown by the arrowa at J As 
H result of nil this the ai^ratns carrfes 
I be Indorsement of the lire ubderwrltem. 

Wh<*ii w«* hrlug fuel to the englue In 
this norel fnshloig wo do not get encnigb 
finl or xnfllcleiith rich fuel, to drUe an 
aiituniidille Mhat we do do Is t(* curicfa 
with (bis dlrcMT fisMl the fnel fed tbroOgb 
the carburetor In tbe ordinary fashion 
The (nrhiiretor Is now railed upon to 
Hiippl> oiil^ a part of tho cxplosho charge, 
the mon* eflh lent {iflrt lirliig MifiiilhN] hy 
the iiLw mpaiiK so, lu tin* end kwH gazo- 
line lx hiiriied to siHUre a gUtii result 
than If the entire diarge wore suiiiilled 
irt the liieflhkait iiirhuntor The sitting 
of the (arhimriir lx mmb leaner with the 
nttinhuiiiit rliiiii without, mid this nffunlH 
the ^Isllile iiii'HiiH of the ec*ouom> 

llio fAlltur was not willing to adult 
this iirgiiiiieiit as more than a mere nrgn 
meiit iliitll iie liiid rt(N*n it demouMtnit«<d 
H turd <ar on wliUb the attaihnunt 
hud iieen liixti(ll(*d for sumo time was 
driven m er a (suirxe of alwnt tw c nty 
tulliH first with thi devioo and then with 
out It In the l4.*xt with thi diwlce the 
(nriuiretiir wax not tRn]|M*r«s| with. Imt 
wax left as the owner Inid Iwu ruiiiilng 
It la (hi uthi r (ixt. It wrh uecoKXHr^ to 
ailjiixi It to n rlihor lulxturo In order to 
mil (he (ur at nil Tlie Kdltor took 
(tiargi* Ilf itilH IiiiHtiH*Hs, and tliniughont 
thi run maulpnhiti>d (he dash cuntrul lu 
xnili Kt\le (hut ihi mixture was main 
tniiied ns h an as it could la* without cans 
ing the iiigliio tu Inuk 

H( fon* (hi (iHt fhc giiMollue stisai ox 
a(tl> xl\ liiihi»x high 111 the reotangular 
tank nfti r tin first Ii*g at '>S5 Inches 
ufUr the sHsaid iil 4 m 7 liitbos it will 
Ih* X4*tii that this gives u flfty |ier cent 
Imprureimlit nuiniug with the 'gasifier** 

In the wii) uf gc*ueral remarks, it may 
be iMdnted out that the npparntiiM luu 
be* detached for n lest or for other rea- 
xuiis with Hliigiilur ease The idng that 
inrrles the line Into the intake manifold 
has iiiih to Ih removed and a aolld plug 
sen wed lu In its place* Such a sidld 
ping is luirt of the apimratUH as supplied 
The deUct* Is i)ia>rattve on any rnr that 
has gra\ Iti or ^ ai uiim feed, the pn*Hsure 
fiHil alula Uiiig Iwrrler It Is sold uu 
(hr u giiHrmitt*e of fifty per <*ent Impmve- 
ni( lit, and wc are told often scores iiintb 
more than this 

louring the tost that was cuuducted fur 
our Ih lu tit tin i arhiiretor adjustment w as 
MU IcNiii wluu ihe devlea was In o|>erntlun 
that with the englue Idling^ g half twrii 
of the adJnstiuK rod was gnfthleat to 
Stull it The iltffLreuce In adjnstuieut li(*- 
twetn till two ruiiM whs About turns 
As evidence of the powerful snctliMi lu 
tho anxlliiin fml Hue the screw top was 
rcmoTcsl from tbi weiulH*r that covers the 
fllMng hide in the tank. there was an 
itndlhh* rush of air tlinatgfa the line (hat 
Ntalled the engine Instnutaneonaly h mm 
the dlstiince i*overeil and tbe height of the 
gUMdliu tbe ikerfurmaiiee was worked oat 
In terma uf gnsoUne-nitles, amt found to 
be 2094 w-ltlaait tho new clerlee and Tli/| 
with It This shows that the car wax lu 
g(K»d order, withmit having been tuned up 
for the text It was of ounrse exatulued 
fur hiihUii fuel chambers and other nrtl 
flees, and found tu lie a iierfsctly regular 
coitpte, idns the fEas-HnvIng ImtaUgUon 
V alike manv of the fhel savers, lym 
lx nut n^strlKod lu its application to 
iln lilxAie, hut Is made for aU ears giMl 
Is ei|iuill> eifedlvA on them AH'—barring^ 
of <*uurxc, the preMure feed The lUAUlk* 
rH(tur«*r Unlms that the hlgh-gnule gas 
fnau the fflgl tank not alone aare^-ggie* 
line, but Increojes power caf 
lu the tent ran wry aAtlBfacfcorf^ tbrnq^ 
out, and hgning a poaaHihi 
taHW In Ac^eratlon, 

▼erl^jr tbtt; hnt 
retgiwMt. 


a poAAlbhi R^t diflgr* 
tion, we -rmr^bTi to 
it lA of comjlFmtDelg 
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DOING AWAY WITH THE ICE MAN 
PAINTING WITH MSTAL SPRAY 
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A Confession of Faitli 

^EORGE BERNARD SHAWiayi 
—“I am ashamed neither of my 
work nor of the way it is done. I hke 
explaining its merits to the huge ma¬ 
jority who don’t know good work from 
bad. It does them good, and it does 
me good. * * * I leave the delicacies 
of retirement to those who are gentle¬ 
men first and * * workmen afterwards. 
The cart and trumpet for me.” 

That’s the way we feel about Williams* 
Superior Drop Forgings, made to 
order. We know they’re good clear 
thru from start to finish, and we want 
others to appreciate their merit also. 


mOP-FORGINGS 

onm ch e sDerthancaSBnrfs 
—always Sr su^panor 


J. H. WILLIAMS Sk CO. 

''TAs QPMsFSfAlst FssAls** 






Dayoa mdentand and GrtuilatiomT 

-ths tlMoriM wwkad mdhpijhaMm tUt sU tin wmM 
Is dlsevuHlM? 

Gala » good ssdsnMidioc of tids ImIomiIj tstsnsttsg 
sabjoct ^om tbo maw book 

CenplM from tbs boot mwtaM sabnlttsd tr 990 antbin 
fr ibs oompstttim fbr Sotsss Hlfgtes PriM of 11,^ 
sad oditsd hr J Mslsohn BM. 

It reads llko ika waak of amm sathor,, got sootsfas a biosdib 
of ri^om sad wags of y l swpoia t ImimeolMe for oao satber 
to sttsla AtsPbookMdlm 

Sdentifk American PbbiiihiBgCoiMqieny 
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BMul Ae Motm-Pktmre Senn 

qMiaavMriw «f M««lw aMAjir^MlMtl fc^jOlputllllbr. 
^AMitoc i .w irt g> H «fw» a iaD ii i r awrotiw a i i w «iS ii rt ii ii w* 
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The Bacm bi the 
UBited StatM 

U MQLB BAlfR decemila) 
lob of eo«mUtiK nooM— 
and InddantallF of maMnn 
a dMr obaarrattona witb re¬ 
gard to tUb «sa rara^ na 
Hrltf and nlactflanaoan 
dTonmataooea of tba pro- 
ItrMom of tho wmn pro- 
oaada apaoB» and haa novr 
raachad tha P^t vhm com 
Plata tabulatUm of tfae 
tnrna la poaribla under car 
dUn baada In partlcnlar 
tba Oanana Boman racentlr 
aude potiUc tba flfforaa 
■bowlna onr popalatkm Uj 
atataa, according to race and 
n>lor 

la tha Halted Htaiea aa 
a whole, the gantleaMn wbo 
Hrcttlatad aboot the oonntrj 
alth penoU and big flat 
bodli laat year were able to 
ind IQSpTIOdM IndlTldnila 
Of iteaa RMZSddl are daa 
alfled aa white 10468018 
aa nofro, 111026 aa Jfpa 
neat 61j686 aa CAdneae^ 

taakbui a teitelof I^TII ftir 
what we IMF «nm In 
of the vMMMrimtelt aMda 
Ur both aUtemM 
coauMB cUaMflMlB nn 
«tbe mlow raeei«lclMI0 aa 
ABMriean Indiana and IHOO 
aa *mlaMilaBaona ^ — Baki 
moa, Malaya ete etc, vti 
lUdoclBg tha dgnraa te a 
mote aoenatonad baali at 
find that ignoring tbU 
mtoota mlaoallatiODiu real 
dmua altafether, the In 
dUtea mabe ep bat JR mi« 
himdredtba of one per cent 
of cmr total pcfmlaOoa and 
tha yrilow people bntlO one- 
bnadredthas ao that we need 
not be a or p rta ed to find that 
the wfatteai wUh 00 per cent 
and tha nagtoea with 10 
per cent. aee» to accoant for 
the whole Or of er^ 
thousand people hi the 
United Matee, 807 ate white, 
00 hlath, fiW ml, «nd 1% 
yfillow 

Tba dlatrfimtJkm, aa erery 
one knom la not imifonn 
If we fiitida ao eotmtry 
Into fieeckm% north 

aava otebweah Vo llpd that 
tba black van are In tha 
Mtttb aa wa aficnOd bani 
adblniaad, white Om vwdow 
ooea aro a the Weet, aa 
OHHotwte wonki have na 
TiteTaMkfi^fifiot 
04^ oak fate 
jw lW0O t > in te en ai of 
Wkwiiitoaijwd tNpteteo 
h 4 tk hr tew 
aliMJHBih a iM fiantaa 



iftftt UlMlMtiitH bu aoemrluit mor« bbuk rvikUata thMi white. Cfmter It la (n ArisuMi that wt Had tba erwitrat proporUoo of 
I«41«iia, Mgkt te Cottfornla whara tha ya Mo w man la moat aavn ha banra tha rmllo to tha white raaMente Indlrnteft by a r m 

pariaon of tha two flgnraa ahown 

Tba Stataa that hare tfie greataat prapartlon of non white reaulenta of each category and how thiy ihow 

ttp on artnal companaon 



Tfcs , h, i pH s m 




thaaa fignraa 


tlon of tba United fttataa 


fH<li 11 linn (lOOOfi ul origi 
iieh Oklahoma and Nt rtb 
(Hidhia bring the total of 
thi s iith up to 7'itN)0 and 
the remaining IftHfNJU art In 
tin W ♦ *»t w lu re wt 

nld lla^c Inoketl for tlHm 
It t<) f InUrtHt iMrbA|ih 
I} (ouii iite a ff w M ctlonal 
Mrimtagof* llu sonth 
((uiprlKtng e^enthing aoutli 
f the Ala<(ou aul Dlx m line 
Hii I the mrtluni Uni of 
VikauMiA and Dklah ran has 
" P r iint if Ita ]H*uiile ne- 
hroiH anl tin remaining T1 
|Hi c<nt—negltctlng Uu few 
f (Uiif rnciH—while lor 
till N< rth 1 arolT two per 
cvut of the popalatitm la 
llHik anl for the West a 
ban 8/10 < f t m pi r cent 
More lUiunluatiug figurea 
Ml} lie ohtalneil If wo take 
iiiU\ldunl stall H Pwr 
stHtfs liHTt n majority of 
thctr naidenta from the 
Hack race South Carolinn 
mil MmalsMliiiH fhe latter 
iiiimod ataUshcwatbelargrr 

II larti II with U4 Digroea 
I V n bill a or 'I- iier cent 
11n k 1hia la mo of thi 
stall M MhoHtin, a de(.r(.uHt. 
ill p pula Him f r tin dtradi 
Kind into and an ixamlun 

III II of the figiirea abowa thta 
decroaoL to be nttrlbutabli 
t the Mark llfintiatlon 
nlilili hAK fnlKirTBf b} 
74(NN) wink tin wbtteawiro 
Ini uasliig b\ It800 

I ilmImhIi hi IflU\e 
kiioHM that Ihi tHo atatos 
lui iitl nied na ha\ lug tbi 
Kmiti Ht m f.ro populntloti 
n aa thi\ ure Uimt of na 
II 1 ( Knftk k utl V informed 

that (ullforulo haa the 
liearteMt iieneutagc of 
luH n alfk iita AA e aliould 
hoH e^ 1 r ]>r 4 al 1} Im. b ird 
put ti It t Micfia Hhin. the 
In llati 1 iilki tht InrM hI 
Iht MiisHir 1 h 111 Arlr na 
Hheir thri iin tin it 
nun t< PTtn 20 wtait<w* 
thi Ill lliniK It tiHt tilting 
\<.r} (loMi it Utl lar tent of 
till hIk k la I Illation \p 
ill Ins Hit saint prtKvm to 
llu ( hill M and Jupaiiem of 
( ulif I Ilia HI find that thia 
stale haa out >tU w man to 
%\\r\ I.HbUca Hhkh la 
to HHy till rkntnl raeMi 
tcitetitiiU n Infie leaa than 
thru |Mi tent of the ataU a 
total lluae are the flgorea 
HhUb are dlHplB\od gruiib 
lcuU> lu the ilrawluga on 
thla iwki- tlK (ibnidtmin 
hifinal) bulk of the manlkliia 
being In prtiwrtkn Hitli the 
uniuiers nhlch they art de 
signed t npnaent 


.itM ^p»*»asijggaw 


at St iriateay Naw Yarik M V gatwriyikw yrte* M M pM yaar 

•tBaaatafMuahS Ult 
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The World at the CroHSways 

K a trnrdlpr frttm oup of tht vIhiuLh wim to light 
iilHm UiIk vttirltl of ourf pomlitg uith n mind freo 
fnim prpjndlct* and (ngtr to Unrii the ivupt truth 
nbout na, and If tlu \iNltor v^tri to pipk up oni of mir 
HPhool hiatorlPH of lift} \pnrH agu^ he would gcM tho 
trarprewdou that tlip prliioliml huHliiPKH of inrn had 
Irh 11 that of tlglitliiK If lip (hniipnl utmn Ih mluinirH 
ridUstloim lHH>k and rtnd thproln that war la ii hlohig 
Ual jiPOPNHitv tip would doubtlewi exilalm 'KxHi*tlyt 
Thp hlHtor^ of the ptsiple of thin plaiiPt provcH It*** 
ThosP of iiH who Htndlod the mIiooI history iNiokM of 
the la«t ppiitnry (wo Mteve that thoy hftv»» Ijoon ro- 
wrlttui and un linttor Imlaueod tlio 

tuiTttahU ItoiirpHHlon that down through (In <*(iitiir|pH 
fighting, uiltltar> exiRSllthuiri vomiuoatH and tto forth, 
wore the moat Infiiortnul IuihIuphh of Ufi, and that 
otbor mattora wire of Nultordinutp luiiMirtami* IIIip 
turleii aro l»ptt<r wrlttim today nml Huoh tufKiol work 
nu BroaatMtH 'Infloaf Jlhtttrn* glvoa a wtllproiH»r 
tlonod and ndmlnrtdy lwlnn<'o<l view of all tho aoth 
Itlea of our niiPPMtorH, not lucnly in war hnt In ndl 
gion, Noclal epon<mi\ w lencp and Indtuttrr 

(If all the hmslonf of war, Iguoriiiicc and fpiir ntaiid 
first Ignorance hrcetla fear and MnapUdon Fear and 
HUHpkIoti brwd wnr So It p\er bn» U'pn and, uIqr, ho 
It iH today Who was 11 who Mild that he could hate a 
man 1 uIpiiho 1> until ho met him, hniktsl Into IiIh oyoK, 
and htdd npciKh with him and tli«n more oftmi thon 
not, hlH hatrcHl was dlwdtmtpil hh n morning mlat la 
thlniasl out hy the morning Mill? We tuki It that one 
of the moMt lioiioful algna of tlu linv portliularly in 
tutematJonnl a (faIra, Ih the growing recognition of the 
’gpt-Oogrther idea Ah Udwetii man and man, we 
have prnollHPd It for centiirlPH Now, at iHNt, we an 
lieginnlng to n>all3(p that It iniiv N> Jimt an etfiradmiN 
111 the aettleniPiit of dlaputca bitwwn thoM» aggregatoM 
of men whlib we call nathma. 

Today the nations ore at the eroiwroadfi of hlHlurv 
lliat la tha lueaiiliig of the mumeiitona call which our 
Freahlent (who growH dall> In the conlldoms and 
efit 4 *ein of hia Iion aeiit forth lr» Mm great 

natlona of the world We are auumg that gmwlug 
uimilipr who UlUie tliat the ctmfi nmet which la to 
anaemldH on AmilKtliv Ou} la dratined to atund aa 
one of the great mlloKtoni^a In the pnigreaH of bumau- 
lt> from iKnornuet MiMpklon hate and war to a atate 
of peace, foimdeil ui>on reammnhle <H>mpromlae and a 
regard for I lie fimdamentalH of Juki Ice 

Tbi' keynote of this gathering will be atniok hy the 
1 nlted Statea, ifiul n|Hm tin aidrlt and iiolnt of view 
with whUh we enter tho council Hiamlier will depend 
the auccPHa or failure of the wlude oonfireuce It la 
ntMnlutel> (uwmntlal that our nnircHpiitatlTes utipnMih 
the forthcitmlng dlwuMslouH with an oiwn mind, bImi 
we mast tredit the other four uatlona with Uie same 
nttltiule 

Nothing would kill the conference more effetdimlly 
thun a rci>etttloii of the recent fatuoua talk aNmt 
oiir 1 nailing Iho 1B1U progrutn to mmideUtMi mi> that 
we mn\ enter the ctaiference with the prestige of an 
nmHjimlhMl luitilenhlp fori'g Itehlml iia That would 1 h* 
fatal That would he to earr> n *i)ig atlck into thi 
confereius We would exilte that very dlHtniHt and 
HiiKpUhin which President Hanllug liaa calliNl IhU 
winferemt' Inrgtlv to allay 

AiniMTlia \H i»nmn«Kl In this matter with a magnlfi 
rent ojiiMirtunltT Ud im say to the delegates Sleu 
thmen, we have nmie hen*, not u* propose the (mtlre 
nlHdUlon of nrnianieiitH That wonld he Impoasibla 
Hut we propose that the delegatea here aamsnhled 
make Hiich fl full, clear and honest dedaratlon nf tbelr 


Hevcral alina und policies, that it will be poaalbte an 
til adjust them, that our uavlea can be reduced to a 
mere police force, cooperuUiig to make secure the high 
wa>H of the Heatc. und provide safe passage for all 
who may wish to come and go thereon.** 

The Uee UseleM Things 

P ARA1)0\KS are no doubt for the most part 
merely verlial Ihe) nrlao from incorrei't or 
IneouHlsteiil use of words, or from mlsconcep- 
tJoUH regarding their true and full meaning What 
thiugM are usefuU Mrst, of course, the so-called ne- 
ecKslttea of life—food, (.lothtng shelter Then, tbooe 
things which alleviate x»aiu or save endangered life the 
plijsldans kit of ItiNlnimenU and drugs And the 
list can no doubt lie exhmded along this Iliio, things ns 
to the utility of which praitbally all are ugrood 
lint what of amusements? or higher In the scale of 
things what nf art and mdence? Not technology and 
scleiMv as the handmaid of the nsefiU arts,* but 
Hclem*e as the goddess worshipped hy her devotees 
without neciHsartly any thought of Immediate or even 
of ultimate application 

To the iierfHJu devoid of musical our and understand 
Ing Hiirely a svmtdioiiy orchestra must present n ludl 
rroils sisKdacIe A tiaud of men, fifty, sixty or more, 
uHsemhleil on a stage, and going through meaningless 
motions for an hour or mon> at a time, priKliiclug an 
efiiially meaulnglesH serlra of noises. Ami all this with 
11 Hf^riousnoss which wonld seem to <*811 for some 
welglity clr<*iimstnnci* as either its (aiise or its pur 
ismt* ket no such (ircumsfance Is in sight Stmly tht 
atiibw of the (*oiidiMtor are not sultideut to account for 
all these men liehavlng In this singular foslitou And 
the audience Patiently and in Hlleiice they sit through 
the iMrformnucc, ami at the eml return to their n*- 
siss Live homos after having si»ent what must n]ipear 
to our toiH. deaf friend n most iiuprofitHlilc, a thorough 
ly waKtisl aftcriicMin or ivenlng 

fliit whiit fmidamentallv, la uHcful? The thIngH 
that make life isissIMe? '\es—bnt only on one coiidl 
lion namely, that life U* worth while Mini have 
Miiight to Justify the pursuit of pure sdenee hy Us 
‘prnitUml results , by the fiief, ileurly discernible in 
hlstorv that all scientific knowledge sooner or later 
tlmlH ‘ useful application ’ no matter how far re- 
moviHl from Industrial pursuits the cIolMtennl aeade 
niUlan may ha\« started the spinning of the thread 
*lhe seimtugly must useless Inquiries presently flud 
their urn*, even lii a crudely utilitarian sense 
Hut is, really, any suf4i advoiaiy any such defense 
of the pursuit of m lence for Its own sake needed? The 
attitudi of the mind whh h ileiuatidH such jiistificattou, 
what does It amount to In the last analysis'’ it ns- 
Herts nothing leas than this Thirt eating, drinking, 
sleeiilng, lu short, the satisfaction of the primal needs 
nn» the warrant for all other pursuits In other words, 
that we live to eat 

Bnt, some will say, art, music literature those 
things appeal. If not to all at least to great numbers 
Pure Sedenoe, on the contrary, is the pleasure of a 
prlvllegetl few, of a highly exclusive aristocracy of 
tntelleit 

Tills need not be so There Is much of the fascina¬ 
tion of Mdeuce that can tie cvimmuiilcattHl by the ex 
ix»rt to an audience of lesser attainments as the 
virtuoso dellTera his messHge from the Muse to the 
common mortal True, perbaiM, that men of is lence 
have been aomewlmt n^ectful of this obligation (for 
it surely la an obligation J to their fcdlows. Tbelr 
work Is very arduous and wl cannot be very severe 
In our criticism of them In this matter Only, It does 
appear worth while to point out that they would un 
doubtedly find, for any effurtii thus siieiit, a fitting re 
wanl In tho IncreftscHl upprecintloi on the part of the 
public, of tbelr work and Its pnalncds 
And, granting that at the liost the great, the deep 
pleusnres of srlentlflr diacoverv and contemplation ore 
reserved for a few, Is this really a dlsquallflcatloo 
for such pleusnres to Iw weighed In the ploa for the 
pursuit of sdeuce for science s sake? Is this a matter 
to be decided purely hy nnmliers? If It abonld be found 
by c*oiint that Ilottontota are the must numerous tribe 
on the face of the eartii, should we therefore adjust 
all our doing! and strlTliigs to the Hottentot'! stan¬ 
dard of what la moat worth while? 


• 

Hnrely the right atuidud to adopt In socIy matters 
la to be guided by that flno Mua of Taliu% that km- 
ueHfl of imrceptlon, that intensity of feellttg whidi fai 
the mark of the great For It moat evmr he that the 
general average of excellence In a oonmunlty la up¬ 
held and advanced by the exceptional few, the leaders 
in thought and deed, men In whom the dame of life 
bums fiercely, the light of reason glows ondlmmed 

Natural Sdeetion While You Watt 

UK man wlh» keeps his eytM, and beyond bJa 
eyes bis mluil tqMm to wbttt la gulng«ou arouml 
him, finds that life la full of things to aperu 
late aiNmt In particular, ho finds that the man made 
proct>Hsofl of dvltlsatton hoie a very Immediate bear 
lug upon the ordinary, unhliidereil acts of Nature— 
Nouietlmes falling In In a siirprMug manner with her 
WH\ of doing things, wimetlmes modifying her proceU- 
UTo In a fashion more or less pronounced hut alwavs 
liiteresting, ami wanettmes merely toucliing her in an 
unexiiectcd spot 

lu tHunmon with the porcupine, the turtle has been 
blessed by nature with a mirt of Immobile serurlty that 
stands out shoriily In distinction against the speed 
and the active fighting ability with which she pne 
tects most of her crcatnreH against tbelr ftea, and on 
the other hand against the mere vast powers of multi 
plk'tttlou with which she Insures the perpetuation of 
her more helpless species. To confine our attentlou ti» 
the animal that la on our mind, it la concetratde that 
the turtle might be wiped out by a change of environ 
ment that would deprive him of food or subject him 
to iiiiactustomeil teni|H*rHtim*H. It Is even Imagluable 
that an ac*tlve enemy might aiqianr, capable of finding 
him with snfflclent frequency and crushing hhn In a 
powerfnl Jaw with stilllcletit effect, to make him iiUl 
maUly obsolete or at least obHolescent But It hardly 
seciua roasonable to IniHgine that a syMtematle occur 
n»iiw of the snme iiit’lileiit miild posHlWy catch up 
with tho turtle often enough to destniy large numbers 
4 >f this animal and to suggest that he may be on the 
way to ultimate extlmtlou 

NevertbelesH, the turtle is today In the east at least 
succumbing to such a combination of clrtumstunces 
In snfflclent quantity to suggest that In the kmg run 
a definite remilt may bo achieved upon the periietuii- 
tiou of the siMcles, During tbe past twenty years man 
has found It uooofwary to honeycomb the countryside 
with a ludwork of hard strlim of asphalt brick, con 
Crete and macadam. Owr thews roads there pass, ut 
hlgli siieeds, Jiiggi*mautH of a weight matched by few 
of natures creatures, and hy none in this part of tbe 
world Fast movlug animals like the squirrel and the 
rabbit, poBHcsslug tbe Instinct of flight from danger 
that accompanies speed are not affreted by this what 
motorist ever achieved the running over of a rabbit? 
Bnt the turtle, moving with extreme d^beratlon, and 
merely retiring Into his shell lu the presence of danger 
Is In quite a different situation In a free state of 
iMtiire, it would take tbe rare combination of a rcak 
bentwlb him and an elephant iir a land-slide above 
him to crush the life out of Mr. Tortoise, when hi 
gets squeesed lietween a siieedlng car or truck and the 
bard road there Is a different story to tell 

This Is by no means an Idle filgbt of fancy Gvery 
eastern motorist must have noticed that in tbe qirlng 
and early summer, after a rain, the turUe, like the 
chicken, Is iKMWssnd of a mania tu croos the road On 
a three-mile drive wo have cminted aa many as a 
dosen of them engaged in tbe basardoos procedure 
In tbe same dlatanee we have counted the remains of 
four, marking the spots where drivers failed to as# 
them or copied their refusal to dodge. We are sure 
that since the early spring of last March we have seen 
more dead turtles in tho roaxls than live ones In the 
fleJd^ woods and streams. If It is not an actual modi¬ 
fication of ttib turtle's environment that Is talcing 
place to his ultimate dastnictlon, It is at least an 
interesting Ulnstntton, on a small scale, of the suddtn 
and unexpected quarters from which such changes 
may fall, of tbe obecore catuee which we mnet aoae- 
tlmes eearch ont for tbe <!(lsappearaiice of peat MiMrieg, 
and of the idle which man In Ms domlnatton of the 
earth may ploy oa an oooeletmtor of natnrVa grset 
gniM 
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^Electricltjr 

UiAtniMf aiid Sadie.—In a Meant aevaM alaetrieal 
attunu tb« NAVjr radio atation at Arlington wai atruck 
by lUcbtnlng and had tomporarlly to miapend opera¬ 
tion. Men were at ymicp net to work to put the plant 
back Into operation, and tlie Interruption waa of abort 
duration So one waa lujured lu the 1>oli 

A German Hydro-Electric Projecta— The posaibilitiea 
of lante water powera alouR the Main Danube Canal 
In Bavaria have \woti ln\oati|tateil and are net ft»rth In 
a recent liMne of HJeJetroteohHiitrkv XtHtMtktifi The 
canal tn Ita preaeiit form would yield atwat 100,000 
horaepower, but with mime nddltlooH and (H)nneetl(HU( 
with other wateraheda up to 1,000,000 hnrttepower may 
l« obtained 

Seottlak Water Fewer Schemea.— From the Unglneer 
at Ijoudrm we Learn that It Ik proiMiHnl to utlllae the 
yiehl of a catebment area In the \Ulnlty of l^nb 1.4tR 
Ran and Lmb Trels In wbUb tbi uuuuul mlnfall 1 h 
probably fully 70 tuibea Ihe iiveraae nvallahle head 
at the turblnea will lie nearly TOO feet, fdvluff an aver 
age develofiment of 72 000 hortk^lKiwer The worka will 
be eouHtrueted ao that over 100000 horKepower can Ih« 
developed when mitthdent water Ih urallnble 

A Tranamlaalen Feat—The Pit River hydro-electric 
develuiiiuent of tlie I'adflc (laa und Kleitrlc Comimuy 
of California wnl feature iMiwiur tranamlHalon at 220, 
0(K) voltft. This will lie the greateat trauHinlifWlon line, 
from a point of voltage, which the engtiieeriug world 
has yet developed. It Ih repfirted that 10O(N),0U0 pounda 
<if bare copper calde will lie naed tn thlti eonstruetlon 
The Padfle tiaa and Kin trie Cotniiany'R engtiiet^m have 
derided upon the use of a nooooo cm 49-wlre mnUiitn 
hard drawn cable made ini of Heven wire atrauds rope 
laid for the main power line, which will ertend a dla- 
tanc-e of 180 mlleK, fnim the IMt River Falls bi Cor 
della, rallf 

Intcraatljig Lamp Facta.—In the vacuum-type lamp 
llie 40 -watt Htae Ih luted to the greatent extent. It 
repreaenting atiout a quarter of all lamim of thin riana 
Ihe AVwatt Ih h go<Nl Meeond, followed liy the 00-watt 
and the OO-watt A tendency to Htaiidanll»e the laid 
named iiiie aceonnta for a very iierceptlhle InireaMe In 
Ita uae during the UMt two >eant. Meanwhile, nni 
tinuea Kkvtrtcul liorfrf the ga»>tllled lampa of 75 
watta and JOO wuUm have rlwm lu poimlarlty, while 
little change la idiown In the larger slsem It now looka 
aa If the two riaea JiiHt uiiiitlounl would very rapidly 
drive out the 100 watt ami |ierba|iM the 00 -watt vacuum 
lampa. For street lighting work the vaniiim tyi*«^ han 
virtually dlaappeared The three voltagea most gen 
(rally aaed, Indudliig ihree-fouiihH of the whole num 
her of lampa, am 110, 115, and 120 The uhs of the 
last two hiH grown at the expense of the drat within 
two years 

St Lawrence Project — The International Joint 
ComniisioD recentl> rcntlved the report of Ool W 
I* WcMiten and W A Bowden, the enidneerH aptioluted 
reiqiertlvely by the American and Canadian ipovem 
UMNitH to make a Kurvev of the possibilities of cnnal 
ixatinn of the 8 t loiwrmiee as a means of shipping 
and the relation thereto of hydro-elertrlt imwer They 
report that the work would cost $250,000,000 aud would 
result In the development of 1,700000 bomepower at 
the ten locks planned Plans are sutimltted d>r 25 to 
SO-foot depth waterways 120 miles long According to 
flletiricol Worlds four methods are miggested (II 
l.ockM and navigation dama In the river, ( 2 ) locdu 
and Hide canals, ( 8 ) a eomblnatloa of the two previ 
ono, and (41 by means of locks and power dams The 
reiiort recommends a eomblnatloa of the four, deriar- 
lug that the iiowiw so diweloped would pay for the 
entire project in a few years 

Tariing Radio Blgnala.—Two radio onginoora, Alfrad 
N Guldamitb and Kdward T Dickey, have recently 
conducted a aeries of experimentH with the object of 
dstemlnlng the feasOilllty of retriitiou of radio signals 
the sense of taste-. Kloetrodes w(*re made which 
could liO placed under the tongue In smh a way as to 
(luiae a taaU aensatlon when a aouren of iHitentlal was 
i^muAeted to t^em Tests were made, using low isiteu 
tial direct current and d(Vcy<?le altomatlhg current 
to aacertata the amount of energy and potential nmsc 
mty for taste reception The reception of actual alg 
nail fion an antenna was tried it waa found Im 
IwssIMs tty ttsbig four stages of ampliAcattoit to obtain 
taste sanaatiooa from all alguals the audibility of 
whieh #as greater than 800 In the detector rireult 
Tbs rNR^a obtained thus indicate that while from an 
electrical atandpoliit U is posalhls to receive radio alfr 
nala 1^ tba aanaa of taata, the sfinse of taste la rniuh 
Inferior to that of hearing or even of sight, aa a 
method of raoeffioa. 


Scienen 

G en dolaa for the Tkamss.p'-Gondolaa, those fascin¬ 
ating water taxis of \enlce arc to lie put into cum 
mission on the Thames A hsal lAindon Imtlder Ik 
fnbrlcHtlng a fleet from real Venetlnu modilH All 
tbe comfortable flttings will be pnivldeil 

Army Forts for Sale.—All the old Army forts which 
havi not sufllcleiit historic value niid which nn umkHs 
nre to l>e sold h> our Witr Department 'Ihese boIdlngK 
lire of no use to the (lovonimtat In fuc t, they are only 
iin exismse, and the land might just as well he inriied 
Into uuino> 

A New Alberta Rye, Rosen, originating from Hoed 
liniKirted from Mlchlgun, and IntrcKluced b> tlu^ Noltle 
Foundation, has shown iieeuUar aptitude to c It math 
condlttoiiH here ami will }i<H*ome u Htandanl crop It 
grawH well In drj soil, emt vlelds the ordlinirr vii 
rioties, and stands up well agnnst frost 

Shackleton Again To Ex|dore tbe Unknown — Sir 
Pniest Hhnckloton ts to make uiiollit»r c xpc*dllloii to 
the Antarctic, tills time for more leisurely exploration 
than for a wild dash for the South Foie His ship 
the "Quest,* Is only til feet long so she ewn tuni and 
twist lu the lev riif' M letiUflc n^KiiltH of the exiiedl 
tion will Im» awaited with Interest 

Military Tanks Check Heath Fires In England — 
Military tanks are lielng used to check heath tires 
All efTtirts to stop the flames near Aldershot lath'd 
imtU n detachment of taiikH crawled out and tlie tank 
crows si>riiiklcHl water aud tbemicals on the Are and 
cleared Uie way for the Are flgbtcrs hh though the> 
were dealing with machine gnu nests In I*landers. 

German Toy Makers Coning^—Over eighty vlllagea 
111 (lermatu siieciailise In to> making and this lociil la- 
dust r> luiH sulTered a gnnd deal cm aeeount of lusufll 
dent foreign orders, while the expert tc^ inakerH are 
emigrating to England and are uImi gel ting to Amer¬ 
ica somehow Nuremhurg is the (.‘enter of the L 03 in 
diiHtry und this clt\ is alscc suffering from lac k of lour 
iKts, ns toys and tourists nre tlwc two prlnHpid aourevs 
of pnsqcerlty by which the qiiiilnt old Bn\nrlan city 
exists. 

Government Guards Private Forests. — An agree¬ 
ment has lieen made l»y the hort'st Service of the 
United Ktjites Deiuirlment of Agrhiilttm' and a Inmlier 
company of California, bv which thi* entire Are prutec 
tlou of nismt 8 d 0 ,d 0 i) awes of tlml»erlnucl owmHl by 
the company will Isj undertaken by tbe (lovemment 
The cost win lie alsKit $12«100 a year This means 
that eiery preenutloii known to the I*orest ServIcN*. 
iMth for presenting and lighting forest Art', will Ik 
iiscsl AlridaneH will isitrol the tlmtierlands and every 
forcKit ranger will be a Are warden 

Canadian Hemp.—A recent Hemp “breaking** demon¬ 
stration given at Wlnnlfieg pnived c^mcduslvely that 
hemp can lie sueeessfttlly grown lu western Canada 
amt that a machine has betm Indented capable of con 
verting the hemp stalks into marketable hemp fltier 
which can lie man it fact 11 red Into practically auvthlng 
from the coarsest ro|)e to tbe flnest linen The demon 
Htmtion was conducted by Ceil William OraMste, D So 
president of the Canada Fllwr Product CVimpany and 
the hemp was grown at the Manltc4ia Agricultural 
Odlege and lay under the snow nil white r 

Irrigation and Drainage Edneation.—A eouroe giv¬ 
ing a gcKieral knctwledge regiinllng Irrlgatlcai himI 
drainage has licou added to the eurrlculiiiu nf the Uni 
verslty of Alberta The engineering asisK'ts of irr! 
gatlon will not l>e touibed upon to any great extent, 
and the student s studies will be couAned tc» the hU 
tory of irrigation kinds of IrrfgatlcHi source of water 
meSsiiremcHit and dlstrlbiitlcm of wnU'r, character of 
water used and Its effw t ni»oii soil, cniiis etc No other 
Caimdlau educKitloniil Instltutiou Hah pnvloiisly (rffered 
eonrses which covered the Arid of irrigntlon 

Pragrass of tha Meant Evaraat Expedition. — The 
last reimrt received via Hlmla under original date of 
June 10 outlines a tale of hardship and disappoint¬ 
ment, which was whsi was to be expected The trans- 
imrt service broke down early in the expedition, which 
hampered the (.•xplorers very much Dr Keltas did 
not recover fnuu the ba^dohlps in climbing the snows 
and had to be carried In an arm chair by cuoltim. and 
he dl(Hl luddetdy while crooslng a pass Be was buried 
00 a slops ovarkNdcing ML Everest which he was so 
eager to climb Rverythtng Is on such a gigantic scale 
that tha human mind Is appalled Great pnwiidces 
7.000 friJt deep are eonstantly encountered The (Houds 
are wonderful and the coloring of the landscape la 
beautiful Nature's one last stand cwn only be con 
quered by the oxpendlture of blood and treasure, but 
the kttowledgo which la bring obtained is worth the 
price 


Industrial Efficiency 

British Columbia’s Lumber Trade.—A good feature 
of the lunilier ludnsin Jn British Uolimrhlu during the 
luonlli of luiit was ilie wi 11 Hiistnlui'cl cxiH»rt d('n)and, 
iHiHHlnlly for the* Oiit ti( Ihe liim KlilinnnitH to the 
otrshorc eoniitrles will tj»tnl iilimit JOOtNMNMl fec't 
Tliesc HlilpiiientH ba\( U'Cii dcwtiiicHl to ln[mii, Uliliis 
Noiith Africa, AustiullH N(n\ /oulniid, Egypt, Cali¬ 
fornia 'Iixico, riillc 1111(1 Peru Shipments to cnsteni 
Unniidii b\ wiitcr ^bi Fiiiiiinui urea new fealim of Ihe 
busiin*sK and will Is'i-omc* riguliir if vchkcIs maintain 
tin run Is^tween \ nimuiM r and Montreal, which dc*- 
|M lids iitMiii the aMtilMldnt\ of cargo westward 

Pilfer Proof Packing Case —The increase In the 
pllfiragi of gtHHis la transit hi the I iiitcMl Kingdom 
has led to the lineiitioii tif a himhImI jiac king < ase w lib h 
Ik said b> 1 m* pUfc*rproof Xiucaig other adxaiiluges 
claimed f«»i It arc I— rite nddJtloiinl ci»ht itf e^aiHtrm 
tioii Is Ktiiiin 2 It Irt Itill |Mr ecul slrongf r than 
cirdliiiir\ MiscN { Vs no tiatUiis are nujilou*!! the 
shipping me iiMiirtiu* iitH an md IncnnHiM], (‘oiiKCHjucMitiy 
a Ha\liig in freight is ifTeciect At a dc imaiHtratloii 
Is'forL the l.oii(lon i IioiuIm r of ( omiuercv a Namplc 
c*nHt' Ih Hiiid to hac* n Hinted nil ifTortM to get I11I0 it 
for Jti nilniitiH und ciiiild not lie reolosed without lca\ 
lug VI ry dear slgiiK of Its ha\lng 1 mm n funcMt 

Alcohol aa Locomotive Fuel—Fnim Pernambuco in 
Brasil coniCM the newH that then an approxlinutely 
SB iiiiNlerii eain HUtar fac torlew, width Uiim alHUit HOB 
luik'K of riillwiiy, of from 0 71 to u I imtt'r gag*, ojier 
atiMl ai pn*M( ut by wckhI hundiig loc^miotlrcMc The fuel 
prohicin, liowfwer, Is iMMiaiiliig a hctIouk one and hh a 
reNUlt the sugar mill oiH-raiors an* turning their attm 
tion to n>«lii( Ing wimnI eonsumptlon and Ainllug HUlisti 
tutes CVmMcctueiuU grend liUcn*^! Is lietng slvown lu 
the Kulwtliutloii of aleolHd, wlilrh Ih pmducHMl In large 
quuiititicMc on the sugar plantations from the imilaHses 
Ann Is Pernanihueo has reeently adopted tlm use of ul- 
CMihcd to which 5 |m r cviit gamiliuc has Iilmii addnl as 
an automobile fuel TlM*re Is ciuisUlerable Interest ihiw 
In obtaining loeomotl\(*H that can operati on this fuel 

From Hanaonicoa to Airplane Propellers.—Indus- 
trlHltsts must do some pntiv quick thinking und still 
quicker dec Id lug in these hik.*! rtulii du\s In onb r to 
keot> their plants In oisrntbm oK|M*tinlU when trade 
Is %cry slow From Japan ciimis tin reistrt of an 
extreme case In iiidiistrlul rearrangement to take care 
of abuornial (‘cmditioiiN A lapancso c‘i»inpaii\ muiiii 
facturing pianos and organs had tc» Ih* tunied into nn 
alndanc profiellef fat tt»r\ It is uialerstcNsI that this 
factors, tn additbni to the manufacture of pianos and 
organs ctevelo|RMl kIiicm tiie caitbmik of the warn lurg** 
exiMirt hnslness In harmojdeaH, ehlelly fn>m the United 
Stat(*s. Ill rc'i'ent months It has e*neoiinternd such for 
midable cMini|H*titliin from (icrman gcKMls Halil to Ih* 
lietter aiul cheniur that It dec.Ided to Initiate this new 
biiMlnesN 

Training for hx-Scrvice Men.^—'rho British Ministry 
of l^tNir lias had gcssl n'Sidts In the tralulng of dls- 
aldecl ex sen lev men At present then* are flft3 ex 
se*rvkn men tn tniiidng lu the following rural crafts, 
at one of tbe mane (icwcrntncnt iiistruc tloiml fue 
tories I— WcMMluorklng Imlndlng xchicle reimfrliig 
aud farm and enture cariM'idrx 2—Metal working 
Including Hmifhliig, agricMiltnral ImphmMHit and motor 
traitor reiatirliig S—lA*atU«r working trade*s Includ¬ 
ing saildlery and the reiinlring of hnnuss This Im hnt 
one of the numerous JiiMtructloiiHl fai'tnrios throughout 
(be I idtcd Kingdom Most, If not all, of the wurkem 
art HulTerlnR fn>m some dlsablenieiit There are over 
IBB000 ex Hervkv men In training at these factories tn 
xarlouH imrts of tin eoiintry and then Is prc»vlsion and 
nc'c.MimmcMlutlon for 2tN)(NM> 

Germany’s Opportunity —Whatever may be the 
IMditknl oiiteouM of tlie Peace Irentv, oim thing is 
certain and that Is the advantage enj<»yed by (Hrmnii 
InduHtrlalistH and traders at tills time Relief from 
huge naval and mllllnry burdens, togethcT with the 
low value of the mark abnaid ennble*s German maim 
facLiirers to liitnMhuv their gCHHis In foreign ecrtiiitrles 
at prices that dc fr comiH*tltlon Iad(*ed the manufae 
tnrers of Kiiglniul, l«mneH^, Belgtimi Italy, tbe* UnUtMl 
States and even Japan are In manv lustuiicMMi lielpl(*wi 
lu the* fae.v of (leminn ee»mi>etitlon As long as Ger- 
many sellH, slie gnltis by the i*xefaang(* Her Indus 
triallsts are see tag to It that they are geuerally the 
Hcllers and mrel) the bnyem, alm*e when tiny biiv the 
exchange works against them Most German prcHlue-ts 
nt present are made from KtrUtlv Gorman raw pnMl 
U(*tM. As tor tbe Allied export tax, the German Indus 
triallsts simply charge that much more* for their phnI 
ucts which are still low enough lu price to evmiKHe 
with tlMMHs of other cnuntrles. 
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Painting with Metal Spray 

How Protective Giatings Are Shot Into Place Under the Intmt Ptoeednrb 

By Robert 6. Skerrett 


E WtOrnOPLATTNfi nnd BalvftpIxiiiK 
aro well provetl anti widely appllMl 
|iroce«<eH that linvt* many HeUU of 
fnlDvAK IimIwI, lbt»y noiilil be reHi»rhHl 
to ftir more exicnalTely If tbepe wi n not 
(•(mtllUouN that make tbiH pridilblthi 
That 1 h to Hti>, mtuy metal nrtUlcfl mUbt 
be plntetl to advantaKe If tbelr InihIl 
could realHt tht* while the eor 
roulTe attH(.k of the (•li‘<'trnlyte emiiloved, 
and Ibe alio and Htnatiirnl of 

other metallic iMxllea are Hmb that It 1m 
eommerHally impraUlenhlc to prorldt* a 
aluc bath lar^ euoiiicb to admit of tlieJr 
trenttneiit 

Ne^epthdnoi, nietnl matinirM havt Unm 
derlMcd Uiat are handlntl more or lega like 
imtnta, and to a iMiliit tbew have HPr\»*d 
fairly well aUboitifh admittedly not an 
ilumMe or RatiHfnetory un tbo ohleltUnK 
film (letmalbHl olcetricfllty or by dlpplna 
In a Imlh of molten metal The fumla 
nieiitiil weaknoHH of thecte painted-oii or 
atork'on eoatliiKS haa been tbe lack of lit 



TranradMion towen ud apTMaOT for tte Swlw olMtriM nUwar% wM 
wore galrnlMd Iqr the ogray oyirtoai 


timete union Itetweeu tbe uiiderlylaa iitnl tbe attached 
metalH Ilowever, yearn of mleiilllb reaenreh and In 
reutlro ciitinlnK bure niiiilly brouabt to a truly com 
uierelal stage a flexible ayHtem wbleb iimkea It possible 
to form a covering film by aiimMug 
DieUi*d metal upon a variety of surf aces 
for protective <ir doonratlve purposes tn 
thirt the arhlcremcnts of B1 tl Hcbooih «»t 
Zurich. ZwItaerlaiKl, are ivinuplciioos. 

The Hi iKNTinc Amkeuan baa previously 
demrlhed the Rc'bno|> proceate^the last 
article appearing a little over six years 
ago Hluce then this IngenloiiH engineer 
hna ptnduMl aUmdlly onward, improUng 
the while earlier apimratiia and watlng 
Htltl newer instninuHitaUtlea that add 
gmitly to the eaimbllltles of his spraying 
luetbod For a time Mchisiii ndlM up<ai 
an oxy hydrogen flame either to melt ]m>w 
(tered motal or to fn»»e a wire which, 
while In the molten Htate was atomlaert 
by a stream of compnwaed air and drJrim 
at conhlderahle velocity agulust Ihe ear 
face to be coated Now. he employs nn 
i>xy act lyleiie Jet, and this has proved 
»iulte 50 per <mt superior The higher 
tiin|ieratnr(*H oldnlned in this irny Jnsiin 
letter resnlts, give the metal eiwtlng pis¬ 
tol a longiT effective range, and make It 
feasible to handle efllcleiitlv inttals differ 
lug widely In tbelr melting poiiita 
A few’ years biuk the somewhat delicate mechanism 
that fed the wire Into the flame of tbe blowpipe was 
las^rutHl by a small pneumntit turbine which made 
nhnnt J8.1HMI n vidiitluns a minute This meaut that a 
rathir (*tuiip1ex rt^tliittlou gear was n* 
qnired In order to transmit ii far m<iiv 
sluggish movemefit tfi the fusing wire 
The commerolnl demand was for a pistol 
of really rnggetl cimatruetton which could 
Is* eutniatHl to the aTerage workman and 
his cvfnmoul> luiaktlled manipulation 
To this end a plntol hits b«»o produced 
which In e<iiil|»|>ed with an alr*fWven 
I'l Ibiu whM wbkh makes lietween 400n 
nud raiOO turns ii minute The wire-feed 
Ing feature Is, In conseipienM*, now Pea 
Honnhly robUKt, and the speeil adjuatmeiit 
Ilf the feed Is slmidlfliHl to a marked ex 

t4 111 

Hut pndiabl} the greateMl step forward 
has beim In the snbatltntlon of the elec¬ 
tric arc for the gas flame In the “Klee* 
tro-plstid, which functions with dtber 
dlrcH-t or altcHruatlng current two wires, 
moving towwnl each other, form part of 
the circuit 'fhe two free or o|ion ends 
of this circuit are brought togi*ther and 
then separutwl Just far enough to induce 
nn an and this distance Is maintained 
as the wlriHt are uniformly fed Into this 
nre and fused At the same time tlrn 
melting terminals are swc|it hy a jet of 
comiirPHSPd nlr, and this atomises the 


metal ami drives the idastlc globules against tbe sur¬ 
face to bo coated Tbe tomperature of the arc la 
higher than MdO degrees Fahrenheit and, therefor©, 
sufllcknl to permit the melting and siHraylng of platt- 



A terr«<MtU bos ttat hu bra brnaai by tb* ayny ratM 


num, molybdenum and other very pefrsctoir wstals. 

The electro-pistol weighs only 8ft iHinnils uses 40 
amperes of cnirwit at from 25 to 80 T<»lts, and calls 
for an cxpendltur© of 17 6 cubic feet of compressed air 



per mtimts. whU^ is satuttMi tt h 
sore of 8 abDospliePoii. U tUs eooMy 
ttfin it Is IntereetlAg to boU HM Siftoop 
has fotuid, In the eoom of Ids deveh^ 
mental work, that |t la not eaesatlal to 
employ au air Impulse of very fdgb pfoa- 
mure to get a spray flne eawh for hta 
imrpoee and to propel the matil panktea 
a auHahle dlataaca Awn theplatol td the 
ubjact to b« treated OritMUy kw m- 
Pfftme&ted with preosarea raasteff tnm 
35 to 40 atsiosidhMasy and timaa ha rtopped 
down to 12 itmoaphMM wltti whM he 
practised for some time, Uter oa wm 
proper fadlltlea, air at « and T atmoa- 
pheree answered At pefeNkt there are Ui 
senrtco many huPdrada of bkl various 
types of metal-nuraytng ptettda that are 
operating aatlsfactorfly with an air ha- 
pnlse of 2^ or 8 atajMbdtea. 

Ten years ago tUr'alBcleocy of tbv 
Hchoo|^opraying opparatua was oesnpara- 
Hvely low, for then, of the total voltime 
of metsl heated aitd aptayed, ooly 90 per 
cent was depnaited, the remaining 70 per oeat being 
disstpatod in the atmoivhcre and in « way to Intetfer© 
with the breathing of the operativs Tha plstola now 
In nm are able to deposit 00 per emt of metal 
atomlard. and In the cast MF alnmloiui 
the factor of effleteney la 80 per cent la 
the past only tin, lead, and alao oonld be 
handled, Imt tha list of metals that eaa 
now he precipitated by the peoeess la a 
far longer one—In fact. It lactiidm any 
that can be fused by either the oxy 
Hcetylnie flame or the electric are 
In 1012 Schoop demonstrated thatlt was 
tegHlble to melt, to diffuse, and to deposit 
enaaiel, gtsMs, qnarta, sto, ea aultable 
liodlcfi, hut be elected at that time to 
deviite all of bis enwglcfl to the prubtons 
reUtlng to metal spraying: vnthln the 
iMst ymr, however, be baa again takem np 
cnsmcling, and his accoeapUshmenta open 
up new avenues of appUcatkm for bis 
brand system. Hven when sUleats ct lead 
Is added to reduce the mrittag point of 
enamel or glaia, sttH tempetataroe run 
nlug from 1112 degrees to ISOft dSgraes 
KabranlMlt are neceesary, and It Is there¬ 
fore ivscUcaMe to oust only materials 
that can withstand exposure to that beat 
without Injury Tbe surfscHig sobstanco 
may be In a powdered or granular state or 
it may he in some other form whkh is 
not so MdUy fused. Care has to be taken to as© to it 
that the driving nedlum, compressed whr or teflasnma 
ble aaa riiall he so controlled that it will not exert a 
trcmhlcsome oooUng effect iwfore tbe vltreoua material 
hss nmebed the object to be oofored 
It scetmb that by tbe adarixtare of color- 
Ing matter it Is p^Me to gtva the cnamri 
or glaie any desired tint, and there la tea 
•gin to iMlieve that this new evYdutkw of 
tbe process can be used to advanteie both 
in the Held of art and In many deparb 
menu of industry The idaae or epamet 
Imparlll a lirilUant and baauttfnl finish ac- 
ittrAbtf to the eohipositloii, Not only that, 
hut tbe coatings are of a pranooncfNl re- 
rrsetery chsrscter Indewl, tests have rp- 
isnitedly revealed that tin and otlur met 
.ols so fuamried can ha boated te rsdeesB 
in a Bunsen name and then plunged dp 
rerily into oold water udtbovt causbyi 
thy fllm to peal off or citefc. 

AS the Beboop system atapde nt presHit, 
the m»rayliur l^hitels are of thrertypes 
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VUm Mid McrtMiil tUw of OM of tife MW GoTommont-MU boffto lo bo omployod on the New York Stote Barfte Canal 


Sctf-ProptflM Sted Bwrgw the Stste 

Bwiv^CmwI 

H prea c ttt drawtuga ahowlng the cbaractorlatlca 
of the twelTO aelf-pmpeUed ateel bamea, which 
the Uhltod fttatea Oorcmmetit bnllt reeontlj for aenr 
loe on Iho New York Mtate Banco Oanal IVe confoaa 
to a Wng for thaae eraftt thi^ ahonM prove to 4 n» 
well adapted tor their partlcnlar work. They are In 
toDded to aerro ao tow boata, bandllna fron three to 
iMx bartea, aad to be able, tbemiieiveM, to carry about 
threollftha ol ttie load of a mm-propelled carao harve 
Three of the oarao bargee In onnaort with one of tbcee 
tow hargea will be able to paaa tfarougb the canal In 
altude htcklnga, 

The geoeral dlmenelonH art! Ijcngth orcmll, IfM) 
feet, beaai, dd feet, depth, 12 feet The hull of the tow 
(large la ainillar to that of the nteel canco bargea. of 
nrhldi there are 61, tlie dlroenalona being the name It 
ebonld be mentlooed that the onnetmctlon of all thetM* 
bargee la vary ngged, with the expettfitiiin that they 
will be operated In Long laland Sound, New Yotk 
Harbor, Hudenn lUver, and Cbpaapeake Bay, during 
the winter montha after the cloae of naTljpitkia in the 
Barge OanaL They could alao be tranaferred, ooaat- 
wlae, to oilier watem if It ahoold Of ao dealred 

The fore peek of the barge forma a alngle reaerre 
feed water and trlaualng tank of 7050 galhma' capacity 
Abaft the peak bulkhead and under a ateel trunk U 
a qiace 82 feet long extending the toll width of the 
I’eeari, whldi la deroted to crewf quartera aad la cer- 
llffled tor twelve aeanen It la divided Into meeaTUom, 
two oahsen^ double ataterooma, galley, tolleta, Miowera 
tor both offleeia and crew, and a forebaHtle with bertha 
for fight men Then, going aft, we find two 8S-toot 
cargo holla with a 144»y-26-toot hatch over each. 
Abaft of thcee la the machinery apace, 20 feet long, 
nnder a well-ventUated ateel trunk. A toel<oll com- 
tArtment 12 feet long, divided tongltudlnally Into two 
tanka la located In the after end of the veaael. The 
combined capacity of tbe tanka la 12JU0 gallon* The 
pilot bonae la located amldahlp It la built In two 


secdouB, ao that the upper half may ho reniuvctl lu ix 
rqiUoiuil clrcumatancea, ti> give clearam'e iiiider low 
bridgea. 

Two portable ateel derrick nf 500 ponnda lifting 
istpadty are pbK^ed one forwanl and one aft of tbe 
pilot honae. Leada from the derricka mn to two 
Sdiy-4, doable-cylinder, alngle-ilruni wlncbea on deck 
near the pilot honae The nmokeatack la arranged to 
hinge back on the engine tniuk. 

An 8-lnc4i by iO-foot, dooble-cyltuder, alngle-dnun 
winch la loiuted abaft the engine naim trunk for tow> 
Ing and warping. 

Tbe double ptopeHem arc four blade cuat iron. Two 
balanced ruddm are imivlded and the tlllera are yokeil 
together ao that their operation la Identical and ai- 
malUneoua. 

The tow bargea are driven by \ertleal fore-and aft 
iHimpouud englneM, awl ateam la aumdled by a water 
tube boUcr at 225 pounda* working preaaure The net 
cargo fnpaclty la AOU abort toiia ini a mean draft of 
nine feet lu freah water The eatlmaUal qieed of the 
voaada In llgl>t e<»niUtlon la ten knot* 

A Few FlutH and a Little Fancy 

T hat iron la fftrunger than wood aeema too w*lf 
evident to warrant conaideratlou, yet flywheela are 
often cooatmcted of wood becauae they can be mn at 
a higher qieed than Iron without danger of buratlng 
The mathematical explanation of thin ai>pareiit ab- 
Murdity Ilea in the fact that tbe atrena tending to 
buret tile wberi increasea with the weight and tbe 
Minare of tbe velocity The velocity at which tbe 
wheel wilt hnrat la tfaeretore depondent on the aquare 
root of tbe otrength divided by tlie wehliiti, Aa tbe 
strength of maple wood, for example, U 10,KW pounda 
per winare imb and Ua weight only 00283 pounds per 
cubic Inch, giving a quotient of 371024 while the 
strength of east Iron la 20,000 pounds per sqnarc inch 
and Ita weight OiiO iMmiHla iwr cubit liicJi, giving n 
quotient 76.^1, It follows tbiit s<» for mb ntreiigtli and 
wc^Udit of matcrlalH Is concerned maple fl>wbeo1a will 


HiHiid n H|ieod approximately the wiutilv rout of the 
ratio of tbcHe two tpintleiifH or nlsmt 2^4 times greater 
than cast Iron wheels K\en when the greater dlfll 
eultles of designing and coUHtrutllng wntHlen wbeeta, 
nocesaarlly made of a large nnmlier tif oomperatlvely 
small ple(*ea of wtssi are liiktii Into Hfeoiint they ma\ 
Im mo designed os to be o|ierotetl safely at a Speed 50 
IKr ec^iit higher than Unit of cast Inm wluwls. 

TUe spcMHi of il>\thcilM Is oftiii as high ua a mile a 
minute nud In Huiiie iitstaiitvH nearly three miles 
It la dimcnlt to roallxe llie amount of energy lu a 
raiUdly revohlng 11} whet 1 iNt-aiist^ It dis^s not appear 
to move If, however It Is iNMaihle to Imagine one of 
these wheels tblrt\ fist In dliimittT weighing niniiy 
tons, rolling along a ill\ street tit from om to tliret 
tiroes tbe aian'd of the fastest t xpress train, It will not 
require a much gn^atir strttih of tbe Imagination to 
grasp what wonhl happen If It iuf'tuinterH a factory 
hulldlug in Its |Nith Its destrnctlve ptiwer, however, 
will be no greater than tlml tif a hiirstltig tlywbcM 1 of 
the same slxi» and nvt>l\liig at Uie same speed 

lo turn all of thene ll>wh(sls iMilhrs (‘unlaluliig still 
gieater Mtoros of energy are nspilred It has been 
estimated that every ruble foot of water In an oper 
atiug Isdlcr contains as much isiitup energy as a 
ismud of giiniKiwdcr Ihe explosive effect of even a 
eomparalively small holler smb as Is nsed for power 
imrposes would, on this Imsls, he csiual to that of alanit 
JUO pmindM of fsiwder which wmild bo satndent to 
project tlie boUers to a height of alsiut two miles. 

lib all these deiiosiis of i»eiit np energy around us, 
lu the factories or ofllct* iHiihllngK wh(*re we work In 
tbe hotels in wbldi we dine thn apartments lu which 
we slc*ep and under the sidewalks on which we walk. 
It mH\ tie c*xeiifuihle for us to allow oar nsnally welt 
tiehnvcKl Iroaginatloiis to picture for us what a glorious 
event for a Fourth of hilj rehliratlon It would lie for 
111! of the iMillers and 11} wheels now ludastrloiixly en 
gaged In making the eommerrial and Industrial world 
iuo\t, to go on a strike H4> to iqHsik or lietter still 
decidi to start out for lhtmsel%c^ 
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Housework in the Laboratory 

What the Government Teats Have Revealed Regarding the Energy Expended by the Hoqaewife in Hd: Daily Work 

By S R. Winters 


S OMKnc)n\ who A>inpiithlxed with the drudsory of 
the hiMita»wifi* \olml the HeiitlnK^nt tbnt mau 
work(<d from huh to huu vihlle woidhii m nork nos never 
done IrreMiHM tl\o of the litoral truth of thlH poetic 
exprefiHlon, tli(> \arlcty ami fret|u«iith Irkwime tiiHkH 
Imhiont to the (*ure of ttM? lumaehohl nro not tfi be 
icaliiHald Knlttlna wiiahltiK. tronliiK. h«owtnK, crochet 
Inff, Nweet>lnK the fltMtr, tllnhwaHhliift uml tlreHRliig In 
lant nieniberH of the bnnii, an duttiH that entail a 
TarliHl and Mi>eclflc Mervlce The luUtr re<inlred for 
neb tnak la mit nmnNured by ihe vtorker the energy 
ex|iendo<l during the Unj iwrlinim Ixing rouKhly oom> 
puteil In the Implied or expreHaed ftH^llug at Itedtlrae. 

• 1 uiii tlreil *’ 

The AurlatloiiH in the euerity exiiciidetl In maidpulat 
Ing a *'HK>und irmi w rnl)bliijf a floor, knitting a aweater 
at the rate t»f J*) atltcbcH a niliinte, ruhtiing n towel 
on H iMRinl *10 In *to aecondH, \^aHblug dlalica, 

dreaKlng an Infant, and (dher uiaiilfold hoanofanld 
dutliM. (Nimprlm* n mihJtHt nblth la liitereaUng to cun 
teuiplati In Itn details Or, e\eti mort Httmnlatlng to 
the tinngliintlon and thought 
provoking U the uouimrn 
live atiidy of the energy dls- 
Hlimt(Hl w hen u woman la 
(*orafortiilily resting In n 
awl\ol (hair and the calorie 
requlreiumts when Umdiug 
hermdf unreaenedlv to tlie 
UKkH of the hoiiHehold 
TblH hitherto Hiwculatlve 
Hubject, In Its many rnmltl 
cations, has iH'eii translat(>d 
Into tlM* realm of sckiitlflt 
kuoH IcHlge liy a w rles of nil 
exiterlmentn reci iitly c^iti 
4 lu(led by C K l 4 aiigworthy 
and H <1 Ilnrott of tlie 
Oltlce i»f Home Kciiuomlcs, 
lTntte<l HtatoH Lk^artment of 
Agrteultnre A woman anb- 
Ject and a Rp<*c 1 all>HHm- 
ntniited nKibanlcal wjuiih 
mout were cmployid In iie- 
gottatlug the no\el study, In 
which age, slae, mi»x and <>e- 
ciipatloii, are Influfiitlal fac 
tors In the variations of 
etif*rgy exiiendlturo 
The principle of oi^ratlon 
recoRUlxe<l that variations 
ill the ihaiige of eia^rgy In 
the liod) an* attended by 
lorreitpomUng varlatlona In 
the beat output In couse 
(ineuce the expenditure of 
4 *ticrgy by the body was 
c'ompiitcxl from measure 
uents of the bent produceit The machine to which 
the woman under study submitted! herself Is tech 
ulcally descrllied as a reHiilratlon calorimeter 'fbe 
origlaal design was mudlfled, the change Involving a 
rednetlou of the hIxo of the ajifiaratus in the Interest 
of rellaldUty In miiisurlug the oxygen coiisumod by 
the Huliject Also the mass of metal In the struc- 
tnral framework of the equipment was remmeil Inas¬ 
much us Its presence inlrodiic«*«l dllUculttos in ulitaln- 
Ing accurate Inforiuatlou relative to tw^t (conditions of 
the chamber wlieuever any change was antborlxed In 
the ActlrUbw of the woman subjeit The resplrathm 
calorimeter, in brief, consists of a chamber 75 x IJO x 
*JiiU centimeters lii dlmenslunii. having air tight walls 
The macliiue Is coupled to derlccH for malntalnlni a 
(urreiit of air through It from whUh the waur vapor 
and carbon dioxide eliminated by the woman under 
examInnUou can be removed Hqulpiiient Is likewise 
MAuilable for conveying away and measuring the quan¬ 
tity of beat produced within the chatnlier Ulie woman 
Hubmlttlngfherself to the olMiervatlouH nimalued In the 
(aged 111 ontflt during tlie ex|»erimental perbKl, resting 
hi a swivel (hair or iierfonnlng a speclHc household 
duty us the plans might premrlbe A comparison of 
the amount of emrgy transftumed by tssly during 
a H|iet.tflei 1 time while at complete rest and while doing 
the allotted work was asHumed to lie the requirement 
of energy for the execution of the task at hand Direct 
in« asuremciits of the heat iiroduced by the body wera 
deti rmlncd 


Since ago and slxe are among the factors Influencing 
variations in energy exaited in the iierformance of 
household tasks, It Is ]iermlsalble iHr reveal the age of 
the anonymous subject Hhc is J2 years old, thin and 
Hjwre in build, ^ feet 4 incfaea tall, and wel^ 110 
IMumds Id uniform Her weight was determined at the 
comiusldu of emh of the seriea of 53 experiments. 
Her attire consisted of a '^mlddy Idouse,*' a skirt of 
cotPiii, and underctnthes lij|d>t In The experi¬ 

mental period wos of two hounf duration, beginning 
at uppnixiinatoly the same time emh day aiOkbserv 
once In the Interest of uniform pbyslfdngicul conditions. 
1 *he subject was deprived of breakfast, other than one 
cup of cocoa made uniformly of half a pint of cream, 
two teasifoonfuls of (HK*oa, and one teaspoonful of 
sugar tlK hour of eousnmptlon being 7 30 In the 
morning Hhe entered the residration calorimeter at 

10 30, and measuretuinu were begun lietwi>eu 11 and 

11 30 While hemmed In by tlie apfiarataB she snb* 
uiUtiHl unerringly to the {uirtlcular program of work, 
the tasks lielug performed to the beat of a metrunome. 


an tiHdnunent which accurately counted the number of 
movemenhi. Typlc*al household responsibilities were 
Inciuded In the tests, the results of wbith are applica¬ 
ble In detiwinlnlng the strength exacted of the bouse- 
wlfo In the execution of stmtlar duties. Strange 
anomaly, It would seem, that clothes were washed In 
the absence of water The presence of water, however, 
would have exercised a (ompllcatlng effect on the 
water vaisir and beat measurements in the calorimeter 
other exiierlments were conducted In orderly procedure 
Instead of toiling and then resting, the subject took 
advantage of an opportunity and ramafiMd at ease in a 
(-omfortable owlvel-chalr ot the outset of the expert 
meats. Her Inertia during four testa of two hours each 
Is suggested by the statemeiit that she hardly moved— 
quietness retting supreme The noaaftier of calories 
measured In each of the seiieg of experlaumta was uul 
form, bring lari 4 for the two-hour period or 00 7 cab 
ories exiiendiHl each boar The value of tiM boat out¬ 
put when the subject rested was that of fonning a beats 
of comparison with reoults obtainable In the i>erform- 
nuce of work The leoa arduous tasks of sewing, cro¬ 
cheting knitting damtjig and embroidering Involved 
on expenditure of 9 calories an hour in excesa of tba 
beat output when the woman suldrrt relaxed nare^ 
servedly In u swivel-chair Washing, awaeplnk. kntl 
strubblng flooiw, repreaented as the laoga Igborkma ae* 
tlvUles of the household, exacted an Increaaed ehorgy 
requirement of 5d calories (vnnparrd with the expen¬ 
diture when the woman was at rest 


'rbe InadvlaahlUty of submitting a baby to such an 
unseemly test to determine how much energy mother 
squandered in cwiliig for ehlldron waa an obstacle 
surmounted by use of a counterfeit Infant Dresaltqc 
and iwdrewdng a fUH-slaed model, cuuparable to a 
year-old Infant, afforded data In this tmrtlcutar A 
mother of a >(nir-old is>y, as Hhakespeare wxnild say, 
mewling and pewklug in tbo nurse's arms,'* will ap¬ 
preciate the fact that in this experimental laboratory 
of make-believe the model was dressed and undressed 
seven tlmeti within two hours. Its clothing consisted 
of a band (no aleevcs), diaper, Ohlrt with sleeves, two 
undershirts (no sleeves), dress, knitted suck with 
skives, wsks, tssitles, and bonnet In tomur of sweat 
of the brow, the fondling mother of this substitute baby 
expended calories an hour for work al<me The 
figures are lower, uudoiriitedly, than the requirement in 
caring fur a living child Tlie model wrigbed only 2 
kilograms whercaa a child of the alie of the dummy 
would w*eigh 8 or 10 kilograms. Accepting the beat 
uutimt of 23 0 cnlortes an hour as approximately cor^ 
re(t, the energy expenditure 
waa twifvt as great as (bat 
entailed by sewing, similar 
to the rc<inire«ents for dlth- 
w ashing and Ironing, and 
one-half that for washing 
iloth(»a. Mothers, suffering 
from a storm tossed honse 
whore boys nunp at will, can 
subscribe to the sentiment 
of the Dfllce of Home Kco- 
nomlcs that raring for chll 
dren Is a ‘*inodera(el} heavy 
honueliold task" I suspect 
that the statement could be 
stretched and still remain 
within the liouuds of truth 
'^weeidng awl washing 
floors, the bugalioo of house¬ 
work, were conducted In the 
exiierimcuital latiKiiratory with 
efforts aiming to duplicate 
those liivolriHl In im tusl 
practice. Sweeping was 
done on the Imre flisir a 
long handled broom bring 
pushed forward, lifted, and 
moved hack Thirty-eight 
complete strokes were made 
each minute In the absence 
of water, the Hoor-washtug 
experiment Involved the use 
of a dry cloth and empty 
palL The woman, on her 
knees, administered 85 short 
mlm of the doth on the floor 
In 5d seconds and wmmg 
the rag in the imll for 10 seconds. Forty calories an 
hour were utlllied for the work alone. Indicating that 
this form of labor U four or five times greater than 
that of knitting and sewing The 20 calories an hour 
for energy expenditure In flomr washing Is considered 
too low The omission of water, thus relieving sone- 
w Iwt the iHirdon of lifting and wringing the wet cloth» 
as well as the Inexperience of the woman subject in 
this form of work, are clrcumsteucea for conalderattmi 
in accepting tbo residta of tbla experiment 
DtsbwaHhlng, a sobJact which ctmstanUy oollctts In- 
reotlve genlua to dcfviae a practical machine tor the 
spedfle umkrtoklng, was negotiated at tabka of 
varying brighto. Due table waa too low fur comfort, 
another, excegrive elevation was objectionable, while 
a third was gaged at a correct bright The low tabla 
wan 69 eenttmeters from the floor, the high one waa 
100 centlmeteroL and the tabW wbuso bright waa ouite- 
bly adjoated waa 85 centimetem and the top of tbo 
tmn 98 oentlinatert from the floor Tbo dli^ con 
oirilag of four plates, two bowio, two toaeupa, and two 
aancera, were placod ia a pan, robbed With a riotb, 
{daced In dra^ng pan and then wiped, flatdt 
rubbed ten tiaiea, turnod, and firm ten more mba, in 
time with a meamirin# tBririnabent beating 180 ttmea 
a mlnnta. Ton brote kUowed to change dlahea. 
The proeeoa was lepeatelhtWriTo timaa par hour With 
only 24,8 oalfrieo exf^hdod each hour, wiahlag taUo 
dlahea la daaatlkd aa modachte toU, abont midway bo> 
(ConfhHMd on pM J$$) 
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Two Tfows of the Fntrcll antomoUc eon^or whidi coonocti the oir, olfnAlt cloctrie lifht and telephone lines on trains without manual aid of any kind 


Simplifying the ConpUng of Trains 

URINO the past twenty tire or thirty years the 
railroads of this eoautr> ha^e tiecu seeklua a Mob- 
atltute for the old method i»f coniiectluK hy hand the 
mhher boae lines between railroad cars and coaches. 
These couplluics are made after the cars are brought 
together on the draw bar 

Am a rule It Is the dnty of the brnkenien to atteml 
to these connections At the rlHk to life and limb 
they must (rawl beneath the ends of the curs and 
fasten the host* AiHldents Imyo often hni»i)eued wblU* 
tlie men perfomiefl this duty Hometlmes the men 
would slip im the wet or Uy rsIlH white the train 
started* and the net reanit would be that the victims 
would ellher be ground to death under the wheels, or 
they would have arms or legs cut off and lie nia1m<Hl 
for life There are also cases on record where the 
railroad men have liecu onisheil lietweon the bends of 
the draw inirs while attending to tho rubber hose con- 
necUoiui, 

The old system of coupling ears niMns also the waste 
of a lot of time, Hln(*e a hrakeman very often has to 
walk the entire length of a long freight train In order 
to couple up a Mingle car 

lUllroad men are familiar with the dltHcnlty of 
preventing rubber boae fnan leaking Leaks will 
occur at Nomo time or other and even new bosu is not 
always proof against a leak This means that there 
la dlfflculty In maintaining snffleieut steam for heating 
purpoaea In all the coaches of a iHmsenger train While 
the coacbes nearest the locomotive arc warm and com 
fortahle, the rear coaches are cold And there are 
kicks aind complaints coming from the passengers 
1< nrthermore, should tho hose that operates the air 
brakes spring a leak, some <llsastrons reonlts might 
follow Perhaps a colUalon la Imminent and the engi¬ 


neer may not Is* aide to stofi his train In time to pn rout 
the loKM of ll\i*s uud proiM*rty The extra pumping h 
bkcomotive naiMt do in order to iiinliitiilu a snfllelent 
air presHurc Hgiilnst faiilly Joints iie4*0HsUnt«*s Uic extra 
itinHiimptlon of fn>ni KM) to d(N) iMniiids of Cfml pi r 
hour Here Is wiistugo which runs Into mllLlotis of 
dollars annually 

It Is Agun*d that at tho present time there are in 
the L tilted States alsmt J,raMMNlO iHisaLiiger and freight 
c*urH and about (kl,40d IcKroumtlves If we Hgiire the 
a\crage life of hose* at eight or nine uioiiths, uml do 
not miiKlder the 1 iihi«*h due U» careless trcutuniit, with 
Miiuc*lhliig like H%e or mIx luUlloii WiiglhH in servlet* 
tlie ntiiiiml renewals will iniuilHr in the uelghlMrhcxMl 
of IMNMKHIO iileees At tlie present cewt of lic^sc this 
means iin uiiiitml exismlltiin* of close* to i^10,4iK),il0d 
iMulouHly, there is rcsim for Imprcneiuent here, atal 
Kc\Lrnl attempts btne Imh»h iniide in tlu* way of auto¬ 
matic car cfiuiiUrs, some of them Is lag dcM(riiH*d In 
thc*sc* colunuis In the imst We now hnve a new iiiito- 
umtlc coupler to cHiuslck*r 

Some yi*urM ago u railroad ciniductor by the uami of 
Thomas J Fiitrell. formerly of Seattle Washington 
hut now of t<treator, Illinois, stiw tin iu*ceMslty of an 
automatic croupier to take the place of tlie old srstc ni 
of using rulilH*r hooo atal cuunec.tlug it by hand Mv 
Futn*ll has had noorly thirty years experience In the 
railroad Ki*r>lc*e, and from this one might draw the 
inference that he Is familiar with the needs of the 
sirTiee He determlued to mukc« a dc\loe that would 
bo a time, money and life saver After several years 
of lalior, which meant niauy exiiertmeuts, he finally 
attained tho reaiilu he was after In the form of the 
automatic coupler shown In tho accompanying Illus¬ 
trations at the top of the istge 

(ConHnaeii oh pope 159) 


Suckinff the Cargo Out of a Ship 

M KCIlAMi'AL louclliig iitid iitihNidlug de^hvK lire 
nil old story now, hut the pbotugrajihs herc*wlth 
slum a new angle of this lute rc*Htlng work At Oiik 
land, Cal and at New orUiiiis, and doiihtlcaa at other 
iHilutH which hu\t not coim to our iittcntloii iHieuiuulli 
hHiiilling of hulk materials Is mm thi onler of the 
dii\ unci the NI iiro liikiii out of the slilp s hold or put 
in without iKing touched liy hand shovel or other in- 
Hlnimeiit Ihc jilr ptis sinks the cargo out of the 
hold inrriiK it to tho freight cur, and iiacks It se¬ 
curely and tightly for Its cncilund Jminny 

'Ihc* uiiiihliic. Loiislsts In the first place, of two plisMV 
Unit go down into tin Interior of the ship ihese run 
to the to]> of n small hiillclliig on the pUr In wlilcU are 
ItHHtcMl the motors tliiit supiily Ihe siutloii Thm* sui'- 
tlou |diH*M lead the grain to the mouth of a ac*(*oiic| 
*iefc of pi)uN which blow luNtcad of siuk, nud tlirongli 
thcsic it is forced out into the wtiUliig ciir So tiglitly 
di»e« tho hluHi forct the. grain Into tlu* spini pro- 
VIdl'd for it that tin tarrying ciiiuKity uf the car is 
ImniiscHl twenty lur cent Thirty tons of wlant per 
hour Is the nitc*cl ciiiunlly of the Oakland Instnllatlun 
it \iw OrleiiiiH the Hiutlmi dtvlct U installed in 
coniUM-tlon with the piihllc c.lcviitorK, which we have 
Hln*miT umiitluned In thc*sc* columns It would uppear 
from the photograph that this Instnllntlon leaves maucN 
thing to 1 m* di*slred in that It seems m*i.*c.ssury for the 
grain to Ik* nssisted to the month of the pipe by men 
with slifivcls 

While the primary Intent of the nc*w sjstc^n is tho 
handling of gmiii. It is uvniliildc for iinmtroiis other 
cargoes. At Oakland It has tieen used, among other 
things, for copra whic.h comes In fairly large pieces, 
so its range is wide r than might ajipear Doubtleas It 
would lie iiviiilahle for small sixes of coal 
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Winning Foreign Film Markets 


T HKIIK Is nu greater ImlOHtrlal rumniuv tlmu tbe 
spectacular derelopuieot of the fllm in the 

Tutt^ HiatCH iu tlie lant few yeurH than ten 

\eur 4 ago critlcH vitn^ otiout e\i>iily dlvUlinl nn to the 
fiitnrt* of the w 11*011 wliUh wan Jnat beginning to tnakt 
Ita lufluence felt Iu an adolettocnt way In the amnm*- 
numt world TfNla) the fllm ImlitHtry bt Marring 16,tMNl 
Anwrloan tbeutera and Ik doing buHlnoHs whlth will 
aggregate 91 |OUO,(MK>OOU during the premit year 
Another ten yean will 80 t> the Amerlinn flImH as 
firmly entrenched In world marketM hh today in 
America, and iu the fare of the moHt Keren* oomiietitJon 
with Rritlah, l^reuLb, itallan, (lerman and KcandIna 
vian producera and ux|K>rtt*ni. When tbu time comoM 
the leading Amerleau comimulea will t>e wrvlug SOtIUd 
or more motlou pli*ture tbeatera Mcatt4»red throughout 
orery country Iu the world, and uuleeM all Kigua fall, 
will be entitled to a pOHltloii In the lIuhh of induHtrleH 
doing an annual buMliiOHN of 000,tlUU,(NNi or mon* 
An IlltiKtratbm of the progreMi made In UiIh dlrac*^ 
tioii la to i>e found In the fact that the Ann rleau fllm 
(Xportera have ImreiuMHl their buMliiofia by more than 
per I'eut In the laHt tbreu years and, um >ot. hare 
made a very ainall dent In the fonlgu bUKineHK awaiting 
dcwelopmout An oxpn'MKJoii often iiaed In nHvnt years 
111 connection with the development of the doraeatic 
huHtneaa, ^McmUbliig the Hurfnet*," now Ih aiidlcablo to 
tile bnaincKH lieing done In foreign flehiH One of tiu 
leading producera and iX|M>rtera of fllma 
liicreiiHed itn fonlgii biiahu*tM from 
to npproxlmiitit> Vsddd.OdO in 
throe yearn time despite tlui n*MtiictioON 
(ilticed upon <*(»ttixucrf‘e fu the Hitr Tbo 
lireaeiit year will Mn another or 

l|Ct,OOfl,tNMl In in< reuHiHl hnalneaH for thla 
one corporation alone Aibl to tbia tht 
LiiorrooiiB exiairt biiHlneoa lieliig done by 
otlier leoding Aniirb’un rojict^rna uiid om 
may gain an idea of thi grent progrem 
made by thla Infant Amerban liidiiotr) in 
Its Invnatnn of foreign fields 
I'ractUnlly Ofl pir lamt of thla IiuhI 
iieoN has luvn deMloiMHl In (Inut Itrltnlii 
Western Kuro|»o and Hmith AiuerU*n Phe 
buHlneiiH now held In thla imrilon of the 
glfdie In capuMe of mat exiNtnalou, for It 
IM only In the last tno ^enrs that AroerUan flliuH Imvo 
gained first plniv in tliese markits. More than three 
fourths of the ^uitli AnierU>an territory la iiwiilting 
develoiunent and it tan truly Im* said that thi markets 
of Western Kurope h«ri iwly been aubjocted tf> aiirfacn 
explorattona 

JTie great potential morkets of AfrUa Central Amer 
U*H, Anatralla, rentral and Matorii Kuroix* iiiid Asia 
have yet to be oiwiieil on anything approatbing the si'ale 
attained In other tlilda stifm already hn\« been 
taken for the exploitation of thiate flelds uiid the next 
few \ears will wltmiM n stitiirlHlug lia renae hi the dt 
^iloimietit of thin youthful eX|M»rt Industr) lh'<iuiw 
of the tremeiidoUK pr(n*tlge gained by American plitures 
during war, this country holds first plaice In the 
racig fyi^theai* markets 

. CMianftth ItM -UMMIflUOiHi |M»pulatloii and fewer than 
plitiin theaters, Imlla, with ItH 3iXM100,OUO 
dud llmlteii numlmr of theaters Africa, praitlcally 0 
virgin Heltl UuHsla liermativ, Silawla, Western Asia, 
Japan and Anstralln—all thesi* utTer unlimited oppor 
tunltles for the eximiiHloii of tlie tllui export buHlness, 
and It iH to t)ieMt> countries that the leading Aiuorican 
(MinceniH are now lieglkiiilng to timi their attentlou. In 
<irder to attain the hlghi*Ht (MiMdble dcweloproent lu 
these I'onnCiii's, many thfnisaiidK of theati^rH must tie 
built, and hundreds of millions of dollnrH will 1w re 
iiiilml to flnaiuv these (narrations, nds oapltal will 
(fime from the balding Imnkem of America and Kurope 
who within the last twelve mouths, hav« shown a dla 
INwltlou to imbark lieailty In siH'h enterprlMes 
Ah one of tlu first HteiM In thin program of devebni* 
ment and expaiitdoii, soiui of the principal American 
(XNULiaiiliH are ingnged In laiildliiK and pr()Jo(*t[iig large 
studlti (•iiterprlstm throughout the world One Amerl 
can coraimny bns Just completed a mammoth studio In 
lAHHlun, In wbUh Urttlsb and Atnirkau capital la In 
tenwted Pnaluetlun work has been begun and wHl 
lie liicreaaed until It Ih oondo(rted on a targe scale 
II 1 U company has also announced plans for the tree- 
tlon of a similar studio In Bombay, Tndla» and within 
thi* next year nr two wilt have studios In operation or 


building In trance, Hpalit, the tteaikttiMTlan countries, 
Belgium, hwttaertand, I'cdaml, Italy, OaodubBlorakla 
and possibly Uermony 

Uithln a iwriod of five ^(rars the building sud oper¬ 
ating of Ktudlos will have been eateaded to the prtn- 
cilia 1 Month Amerleau eountiies, Busala, the Balkans, 
Kibiit, Mouth Africa, Asia Minor, C^na and Japan and 
wiefa other territories as are found to be ripe for the 
Inauguration of American iiroduclng acCivltlea. This 
activity Is nut eraflned wholly to one company, os other 
cotuM>rns have announced plana for the evecUou of etn* 
dins iu Oreat Britain, nuanlmonsly held to be the first 
Ktepplng stone In this plan of world-wide developmant 
Individual stars and producers are nftaking arrange- 
ments to vlott Biirope for the making of occasloaal pic- 
tiiroK and tboNo activities doubtless will be egtmkled 
to other countries having a wrtdl-developed motUm pte- 
lure patronage 

In HO far as poMlble local artists will be employed bjf 
cfli-h of these studios, althoiu^ Amstioons wlU be 
placed 111 (.barge and American methods of production 
used throughout. American artists will bo used for the 
production of Individual pictures, or generally In those 
c-oimtrl(« which have not developed the re(iulred dra 
matlc talent Those studios will be utilised In de- 
leloplng nHMduinlral and artistic experts as a concession 
to uatloniil sentiment The stories of the forenuMit 
wriUXB of these countries wilt tie filmed on the loca 


tIoiiH lutiially d(*K(iilici1, which mfuiiis on end to the 
da> whdi foreign loeatlona will be obtained In and 
iirouiHl tbi Los AiigelcM studios. This Is an Innovation 
whUh will proxi* of great value In Incnandug the 
liroKtlge of American mode pictures abroad, as Inaciii 
radcK In tin ditaUs of (XMtnmlng or locatlona find 
reiid> irltlcH In all coontriea. 

Mrmiige as it may M^em, a large amtmut of Buropean 
capital Ih finding its way Into these Amerlean ventures 
It iH qiiit( well known that many millions already have 
lieiii lnv(*«ited, ami that tens of millions of additional 
capltol w 111 lie ready as soon as more normal eomlltions 
lire n>Nton>d (hmughout the world Leading floanclera 
III U all Mtreet and other large American financial oen 
tirs are heavily lutmsted In the extension of producing 
nud distributing octivtHss abroad It Is catimated that 
Mwend hnndreds of mlUloos of didlars will be required 
for the building of stodkw^ erectiUB of theaters and 
the^ providing of Incrsaaed fkcltltlea for the forrign 
dlitributlon of these idetures it will bt cunpara 
lively easy to obtain tbia vast sum, howevar, oa cupl- 
tnllsti have beard of the vast profit# to be olitalned 
from the production and dlstrlimtion of htitii-grade plc- 
turcH It is alNo apparent that the Indnstty has pasawl 
the promotion stage and la now firmly antre^diad as a 
legitimate httsineas eatWpHse u. 

Au event of unnSiial impurtnuce in AAdflcanfim 
(inles will bt the opening of Germany and fintral 
Kuroic to American plcautes, an evant whose exact 
Hchedule dnwnda upon neimany a ability to hsglu the 
Hcttllifg down pruceaa Titia terrltoiy, which indudes 
iiemiany Austria, Hungary Oaacho-Blovakla, Jugo- 
sbnukln Umnanla, I'^olaad, the Ukraine and Bulgaria, 
ban licen without Aiherieaa plctum tote more than six 
yeurH, and the masoea of people era totally ignorant 
of the tremendoim progfeua made 4a the fllip Induatiy 
In the years they have baen at War Bxcept for that 
portluD of the Bhlne Iwrito r y occupied by Attlad 
troops, no American 0^ have been sho w n la Oe^ 
man) since lOK A pppaUttlon of appraxlouitte HXV- 
(I0l>,000 and 8000 motion ificture tbefitse*. offbr tba podr 
sIMIlttes of rich rewards for the pro d ucers end dla- 


fioiupe 

Arrangementa afe nndfk way for' tha af tha 

Asia Minor tarritory far tbe «qdollaj|^ ^ilMdeaB 
pbotopUys Tbia, tooy W vUgla turrOofJrt l i riW i fish wa 
tnoHun plotarea were practically pAdr to 

the latter years of the war ft a fd a d, tha |W|iutti«a 
VaUey« Jeruaaiem, and the TaUsgr of the Ja wau Wuea 
seuerty aware of the exlateace of the modem metton 
pictare until T M O A. aecreCariea amiTed Jn Arih 
Minor to provide entertainment for the BriUih and 
Allied troofm Bativea gainad adariaalon to aone of 
these sbowa and inunadtately aofiuired Che morie habit 
Bagdad now haa three tbeatera and will Butte pmey 
more within the nest year or ao, 

Tht Araha, Korda, Turfca and other nattonaUttea In 
Western Asia derive a vast amount of pieaum from 
the modem film^ provided it carrica no fnaturufi ol- 
fknalve to the teachings of tile Koran. Orunta of dt- 
Jighted approval greet the deada of daring of the ooer* 
boys and rough and ready men of the Went aa shown 
upon the screen. Kisses and the highly eolored to* 
mantictsm oi the ebeiuier Ittme are not enjoyed and 
are taboo. There an aumy large dtlea In this terri¬ 
tory barren, or practienUy so, of motion picture h ti uass. 
Teheran, the capital of Fersia and a dty of TOjOOb haa 
yet to experience the dellgbt of Ita flrat film theater 
Thu signing of a eomnmrclal treaty be tween PeiuU 
end Great Britain boa opened the way 
for the cxidolutl(m of thla field through 
enterprisee controlled Jointly by Britidi 
and Americans, and It wlU not be many 
moath# bfttore a highly proaperoua ssotion- 
picture baatnesa baa been oeganlaed in 
this vast territory 

Aa soon as Knasla rctoma Co paacetnl 
iMuaults American companisa will be 
ready for the developnient of another 
great virgin territory Bxoept la a few 
favored localities no American ploturee of 
a high grade character have tmm shown 
In Russia since the war began. A promi 
nent company operating abroad exten 
rivdy has (mopleCcd arrangements for 
the opening of the RnseUn territory as 
eoos as normal coodlUona ore restored. 

Gne obatnde In the path of the world wide develop- 
meut of the motion piddre Is the woeful laiA of tfaea- 
tore to accommodate tha tena of mllllona who have ac¬ 
quired tho liking for motion plcturea. It la eetiiaated 
that the portions of the globe in wbleh the Industry is 
now solidly entrenebed could find immedtato use for 
more than 20,000 large theaters today, and the need 
la constantly growing as the Interest of the population 
in pictures Increases. The war put a atop to theater 
building In #11 coantriea which engaged In the war 
and placed a damper upon Much operations in neutral 
coontriea Iwcanae of the lack of matertala and labor 
The return of peace baa not Improved cundlttoits fu 
this reoiicct, the shortage of buildings for homes and 
luduutrial poriKwea Is m> serious that It wlU be aerefal 
>eara before reatrictlons on amoaMuent enterprlsas 
are removed. 

Great Britain today has aiiproatimataiy fiSOb tbaalars 
catering to the motion picture pubUe Tha Jaduatry 
there bau urgpnt need of 8000 new tbeateff but eannot 
get them until the preasnt draatie bulh^ rUlea are 
changed The result U that evesji! hoUM la oowdad 
to capauty, and cumnhoaa warn mcm be paid belota a 
theater owner xg^son^Bder Me borinaaa to another 
Tbeaters built before the war now eomaund prfaea 
400 ojul 000 per cent above the pre-wg^ lavela, and are 
bard to (fiitala at any figure 

AiMttor (Mmtiy la din wwd ci la w ter 

a* tm aMHloB pMon la t e rnte aia naeataad. la 
Fiaan TiMn baa ih ttdktar tea ate 

}ean, aad ft wW te aavatal nan Meml aaw tatltew 
caa uadattalHa «, a lataa aeala. Piteraateamr 
Fiaaca waa aat UbarallF ai«fllad t&aaiMa a( 



How the American Motion Pit^nre Indnstry b Acquiring a Fim Footing in Ofiior InSdft 

ByO. R. Geyer 

» 1 

iribnton of high glude Aaserlcan jtiotiwea b OnOrat 


r HE American motion pteture inJuitry Aai become infected wlh 
the new spirit of mtemationabsm which has tabn <ticA firm root 
in the economic ar^ industrial life of the country as the result 
of the seizure of wor-itme oppurtumttes Already the mfant mdusiry 
has definitely embarked upon a program of World-Wide expansum and 
exploitation which u Jeilineif to eclipse the golden era now recognued 
as one of the great triJualrial romance of America Thu u the etory 
which Mr Ceyer, m close touch wtdi the dtPetopments^ has to tell us 
on ffiis page -^ThE EDITOR 
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Soap Science 

Rfioent Developments in the German Industry 
By Arthur H. J. Keane 


F OU pMt 90 jMan or ho formaHMiTde aoapH 
lltT# Omw ptacofl la the ourkeC wUdi wen la* 
tended to be need partlx aa anUwptte and partlj aa 
dlidilertaat eeapei The aattacptle Uada are aoda 
aoabi whleh, like oediaarjr ania aoape, are need for 
araMni the baada, the djatafeutaot aoape are Udohla 
wbkib, artm dilated auMitly with warm water, are 
waad not ool^ for dMafectloa the handa bat alao for 
dUMctetaai aonKMea ia ooauectloii with tick beAi, 
b ond tali and the like. Solid farmaldehrde eoapa bare, 
owtna to their alight eflbet, not been largely tntrodooed 
Into pcnetleal nae, llqidd potanh fonnaUu aoape enjoy 
a wMO ipmad uoe. The latter are made moetly by 
treattnf fata with aa oxy-aekl radical, or from the 
oxy*addB thomaelTei by aasKHilflcatloii with potash lye 
and ikhaoqnnt trcatinent with fonnaldebj^ which 
latter poaMMea the capacity of dlaaolrliia the potaah 
salt oC the oxy-adda, probably fonniiia double cooM* 
aatkaia at the aam thnot, if the preparatUma thus de> 
rived are to be naad for dlalnfeetlBg the bandar then It 
la oempelaocy to dUata them In a suitable matinar 
Thia la aff o ct ad preferably with the aid of warm water, 
iramarMia axperlmeota having abown that formaldehyde, 
at a low temperature aocfa aa that of a room for bh 
atance^ only exarta a very poor dlainfective capacity 
With the lightest rlaa to temperature, on the coutrary 
It la obs e rved that a marked Increase takes place In 
Its dlrinfectant fureea, doeely approaching at 36 to 40 
deg. Cent that of a creaol eolation of equal oonoen* 
tratlon. Ip fact It la oven Ikr superior to that sp(»w< 
cutttalaihg materlaL 

Aa mantloiwd above, oxy-aeld potaah soaps possess 
the property of being dlaaolvad by fonnalln. this, bow 
ever la not the case with the common aebadc adds or 
with nnaatnrated adds. Now If a mixture be used 
cunslfitlna of oxy-add and ordinary aebadc add, if 
this mixture be treated with potash lye and fotmalde- 
hyde be added, then the oxy sebacle*acld potash wlU 
be dlaaolvad, bat the aebadc tsdasb will be left prac- 
tkally nadlaaotved The result la that a Bdutton of 
the formaldeliyde-oxyHidd potatih forma in tht re¬ 
maining texture of the sebaide^ield potaah, this pro- 


ducea a tranaparent soft soam such ss ran, otherwise, 
only be obtained by means of sapoulflceUon with alcti- 
hol or sugar The mixture of sebacic add and oxy 
sebacic add la effected In such wise that only so much 
oxy sold Is used as can subsequently be brought into 
solntlutt again by means of the formaldehyde On the 
other band no mure formaldehyde is used than Is niual 
to about 91 to 1 per cent of the total quantity w> that 
all Irritant phenomena may be avoided when the snap Is 
being used practically 

Tbeae aoape are now undergoing commerdallsatlon In 
Germany They are Intended to bo used for direct 
contact with the skin and, In this case, the nutural 
heat of the body takes the placo of the i^arm nater 
otherwise needed to dilute the liquid formaldehyde 
soap. Owing to Ita absolutely neutral comiNMltlou the 
soap doea not attack the skin, so that It can be allowed 
to remain upon the skin for hours at a time if neces¬ 
sary wltfaovC the handa being prejudicially affected in 
the sUgbteet degree For practical use a mudiftcatlon 
of this basle soap ia provided for, vis., by the addition 
of glyoerin Krom the obeervatlona made this glycerin 
must be added to the adds prior to saponification It 
must be especially remarked that It la not possible to 
work glycertn into the soap by using triglycerides in 
place of aebacio acids, on the contrary tbe acids must 
always lie taken as a working basis, tbe glyeeriu be¬ 
ing added thereto. If it be desired to add other cos 
metics, this must also bo effected prior to saponlfica 
tlon Wbether tills new preparation will give full sat¬ 
isfaction as a dlslufectaiit for the bauds, especially fur 
surgical requireinentM, remains to be seen, so far no 
practical tests In that direction liavo bit>u carried out, 
however fair practical tests made In tho laboratory 
have shown that its dlHinfectant action on bacteria Is 
fully equal to that of formalin soap solutions of similar 
strength coatatnlng tbe same percentage of formalde¬ 
hyde at temperatiires of 3(1 to 35 deg Cent Hence 
the Inference Is that this soap should give satisfactory 
results tn all cases where It is uecisssary to secure a 
rapid disinfection of the skin bv rapid and simple 
rnoana. Tbe soap ia ruldied upon the skin of tho bunds. 


or any other part of tho Imdy that has to tie treated 
aiHl, after being alhiwod to act for a few minutes, U 
wasbiHl off with cold or warm water When the soap Is 
aiHdted to tbe skin it |>roUiices a ideesaut cooling effect, 
aiHl after removal Ua^es a certain dryness which Is 
by ni> means unpleasant, esiiet tally In Hummer 

It iH prnpnwHl Ut place thlH pretmratlon upon the 
market In tubes so as to remkr Its use as general and 
p<jpular as poHslhle, and with a tUw also to affording 
the public at largi> un up|)orliuilty of obtaining a pleas¬ 
ant and easll} npplt<*able toilet disinfectant It abonld 
also be used after handling railway and other tickets, 
after JuumejK, lit fa( lories and ufHces mntalLlng bac¬ 
terial dust and In all similar cases. Of course It (mu 
also hi* used lu all such (nmw w lien* formaldebydo has. 
hitherto, been meilkallT presirlbed, ami more ospeclall) 
when it ts desired to pnalmv a hardening effect upon 
the akin 

Another Interesting lUveiopineut is lu tbe field of 
solid and molded soaps. It U already known how to 
mix various (bimlcalH Including miHim, In the form of 
ptmder and then to press the mixture Into plecea of cvr 
tain shapes It la also known to mix soutm with medical 
Hthiitions, tbe mixture Mng tlieu allowed to dr), 
whereupon it Is dislnti*gratiMl ami finally, by means of 
moderate pressnre formed into balls or tublots. It 
has, furthermon*, alreu4ly been proposed b> prepare a 
mixture of Ikpild talhav grain soap with water or 
HlllcioiiH lime, tills mixture being wurktsl up In the 
usual way 

All tiiGHe pnN<i*HseH, h4^we\er, dhl not ]»rove ad van 
tage<»us til pnn tit al use, especially if It was desired to 
mauiifacture on a large scale highly lined, solid and 
molded soaps of a nature to comply with modem re¬ 
quirements In this (WHc the stamping process was not 
practicalde hocauw*, on the t»ue Uuuil it reqiitrvtl ttsi 
much pt^wer while, on Uie tiUier haiKl, there was con 
slderable wear and tear on ilie machinery and in add! 
tion to all UiIh it Is n<»t every simp mixture that Is 
applicable for thlM pmeess. There were also (»ther 
tlrawtmtks, well kmnvu to those versed in this ludustr) 
{CuHtlnMitt tm papt f-JO) 


Correspondence 

Thi v di tfff f srs sot raapaombls for asmumbcb mads 
m tbs oom^MiKlaDos oola mH i AnoBysMos oomnMi^ 
alcstloM csoMt bs oonaidsisd, hot ths asoMS of oor- 
isipoadsatt wfil bs wkhhsld wbttt so dtaifsd. 


TIm RMeat BoabiBg Opetatkiu 

To tiw ttdltor of tho Honutrunc Amhucaiv 
A fter roodlttg In tbe dally press that tmly two bombs 
oqt of ^gkty hit the *'lows** during tbe recent aircraft 
maneuven, It would appear to tbe layman that the 
problems atteodlug such operations are no nearer solo- 
tloB that they were several yean ago Aviators are 
still uaabls to sotns but a small peresutage of direct 
Uts, and lu tbe final analysis U Is the direct bit that 
counts, tbe depth bomb and aU other lIMUreo^btt make- 
sfalfta to the contrary notwUhsta&dlag 
Ahvborab develapmeiit has proceeded on the assump¬ 
tion that elaee tbs making of s direct hit was a matter 
of uneertalaty, tbe greatest eiSctoncy would be attstimd 
by ludag kOsM that carry a few Imrge bombs, and as 
a eottsaqueufth ft the bombs were Mm enough a aear- 
Ut would be iast about as destmetivw ss a ^Irect hit 
W« hear much about ths slae of aerial bombs and the 
toBUigs the Wg bombers carry, but nothing eoaotvatog 
any adVqhoement In the all important requlremsut of 
Uttihg the target Tbe reason for this is that tbs 
p cssm U ftetkod of alr-bombiag is so.unsclentflle that 
to hll ^ boiler la largriy a natter of obanoe 
ffurtbsiF laiprd^Miant in the ability to bit with oot big 
bomb Id'kiMly pumlblfi 

I8a4 » tUMr ptrcMUt* o( direet litfs cm he mede, 
tv m^oiitn§ metkiMe better e et e e le t e i te 
eektept d reeeU, L«t w couddw thew fact. The 
twnOKaW md » 0otm to Mt flytoi temtit 
jt Jttit for flMjnilMt NMoa tut tt* elMdj ^paead 
ef. athjmiim- ItSoidi aavanl hnadred mate 
(kliuudC^ttWii turn tUa tu mw tallat a( 
tUHlhK Wuwiw «to aodUTCn to ■■l" • Wt 
aa'i^^lWtMMnir lUlit wUb U aad hU btaab 

iK jji.v 


are moving at talgb iqieeU is hatidicapiieU preriscly as 
tbe rlfieman ts when bo endeavors to break any ennsid 
erable numlwr of moving targets. Tlio conditions sre 
reversed, but the dUttcoltles attending Buccessful per 
fonnsnee are tbe sane If the svlator*B target Is lu 
motion, his task is still mure dlfikmlt. 

That ts tbe way It looked to tbe writer back In the 
World War, so be began the development of a method 
and devloeH wbervby the eflklent pattern of the shot¬ 
gun and the rapidity of fire of the machine gun are 
combined for tbe dlsebarge of bombs from alnraft 
The eqnlpiitent was designed to handle any sloe bomb, 
and was adapted to operstions over land or water Com 
peteot eogluoers assured the writer that the device 
would function as designed, that a plane so equipped 
would lay an Inescapable pattern of bombs over Its 
objective and Increase the riiances of making a direct 
hit several hundred to one, as compared with tbe bit 
or-nlss, ono-at a time method The plans were taken 
to Washington and a special board of the Bureau of 
Ordnance in Its report stated as foUowrs **lnismuch 
as ths tendency will unquestionably be in tbe direction 
of ana^ these planes with one or two large high pow 
ered bemlui, rather than with groups of smaller 
bomba, the necessity tor your inventiem Is believed 
to be tton-existsnt ” It Is proiwr to point out here tbst 
the m>scllk*ations said nothing abont small bombs The 
author tif the hoard's letter drew that eonclnalon blm- 
aall The device was rejected not because It ladled 
n^t but solely beeause the board was wrorfcing along 
a certain line to the exdnslon of every other 
Wad there any Deesatity" >ach an Inventiont 
German submarines at that very time were taking 
heavy tolls of lives and shipping They had even visited 
our Atlantic coast, and In sinking a vessel fired shells 
that lodged In our soil. White thus engaged, a German 
U boat Wss attacked by a couple of our planes wbkh 
dropped s nnmber of bmabe at her without msking a 
bit Tht tkhf bofrik mUi there was no “neoMSlty*' for 
an InvSQtton dssfipied to deatruy the submarine 
Hon. Joseiriing DaaSsls, in an article In the gatordsy 
ffMsIs# Pq9$ of April 89; 1321, entitled *rrbe Navy That 
rUta,*^ quotoa Frank J Sprague, *%n eminent member 
«f toe Naval Orsisalting Board,** who hi referring to 


air bombing oisratioiiH, Ha)H In ota series of tests 
against u statioiiar) ship there win* 11 tier c<ent of 
direct hits Mr Daniels hlitisplf snya in tho aome 
artlclo "Tile duty now uppermoHt with fighting filers 
is bow to hit the mark 

The operations agnluMt the ‘Iowa netted 2% per 
cent of direct hits 

Is there sii) necvHslty now for u more efficient 
method of air lM»mblngT j Pl Muxsaujc. 

Sayre, Pa 

When Ilanp(y>Diimpt]r Tnveb 

Xo the Kditor of the S^ik'STirii AuKaicAN 

I hsvo road with much Interest your article of 
April Jud under tbe above title This subject la si 
ways Intcreating as we are continually striving to 
couflno saefa lUmages to a minimum. Tbe article Itself 
is true to uc*tuat I'oiidUtonK, which we are enctmnter 
lug every day, to wit, egga lu second baud cases or 
with flats mud fillers not coming up to the standard 
and not proiierly stowed sre conttnaing to produce 
breakage and result in clalmii, whereas the new stan 
danl case well iwrked and nmUtnlng 3^ ounces ex¬ 
celsior cushions, top and Uittom and hetween tbe first 
and second la)erH of eaib c-ose shows little or no 
danuge 

The reference on page J78 as to only yi& damage on 
a ear that was In u wictk, on which an exiwrienced 
freight estimator estimated the damage at ftOOll, be 
being ot the oplulou timt the eggs wore lunked in 
fltsndard c-aseM with h<WH;)n»inb flUeni, refers, I l»e- 
lleve, to the cup filler which la sbowu cm the right 
hand connr of page JOS It Is our exi»erlpnc*e that this 
particniir filler U by far the safest kind now lu use 
and we hois* It will la* tbe uuth(»rlxed filler until 
snefa time as a better one Is Invented The continual 
agitation with respeat to breakage of eggs when cases 
snd fillers do not protect tbe contents wUl have the 
result of greatly reducing tiie amount of breakage aa 
compared wrlth what it was a year or more back, an 
we will vontinne to make known to any delinquent ttUp- 
per defects that should bs remedied, as well as sug¬ 
gestions for Improvement W J Eowaxds. 

Trunk Xiltw Freight Inqwctlou Bureau. 
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Doing Away with the Ice Man 

How Electricity Has Brought a Cleaner, Dner and Cfdder Atmosp)iere to the Refrigerator 

By Albert A. Hopkins 


0 \FI of the cttiiHtoni i>rolil« dim of tin 
nTcruffo Anit^rUitii botiHoliold U Ua* 
IfH 1 h uetTHMun to ki*tp tUt cold 

nnd to tli« food plntiKl therein 

4iid Icc mcHriN thnr tin arcrafft^ Anicricfui 
lioiimdiold miiHt deiMMid npoii the tciuUr 
niHn Ihh of the iii iJiiiii uiid that In pn^ 
iliitly the nmt of tlie whole troultU 

The nuiuerouM Htleiuptu to t mniu Ijuile 
the nvornice Amerh an hoiiaihiild from the 
let* mnii ha\e taken the form of n 
of pmctU*Hl refrlRf ruitiiir H^KUnlN that 
fri»eratp by uichiih of Huiall HtHtrlc niotora 
niMl at a very hiw eoet Uve of them Byte 
teniR may be ctniNblertHl hr tyidi*iil of tbeae 
ninHiliieH, and \\i art* liidehtfsl to tho 
Sen York IuIIhoii (^omfmiiy of \ew \ork 
f^lty for the acetantjonyluic data ami tllaa- 
trulloiiR Irnddcntiillyt it may la* ad(U*d 
that the New )f>rk Kdfwai Company re- 
(*ently devottnl their tllNplay aimee to an 
exhibition of doueMtlc refrlgeratlmr de 
\kx>t4 with hliehly irratlfiltiic reaultR, Indl 
catliuc that there U a atiodlly Imn^asliiR 
doHlre ou the iwrt of the arernap Amerl 
(HU hotiMhoUl to turn to Home xui'chaulrnl 
mcxniH of keejiliiK the hvhnx cold 
Unu of the aulfnr-Uluxldc refrlgor 
atlnff mathliieH la extemully n ahtifl 
larryliur at one end a dnim nt Hh 
middle another drum, and at ItH ofi 
IMiNtte end a lailley ItR aptamraiun 
IM pmett(*ully that of a larffe dumb 
Iwll ami wheu It la mounted ItH md 
drum 1m lii vootiut with water brine 
or utlur Ihiutd to bt* (xMtled, and tin* 
other drum 1h In a Mluillur tank of 
bowing water to (*nrry away the 
heat H(*arliigH hold It In plan 
I In re are no jtdntN. ^nlveH gugia or 
Htutlltig b(»xpM i*hlN miuhliie uiar 
a tea on tlK* eouiiirvHMloii BTHtem, 
ualiig aulfnr dloxbh* hh Uh nfrlgir 
ntliuc agent 1 he (ximpreaiwi^ 
whUh it WHH iHWHlhle to reiliUH to 
ita fdmpleMt etemeiitR lieeaiiHC of Ita 
IHHnillar Hltuntiiai'-haiifm looa(. on 
the Rliaft inNidc the (x»iidenHt»r drum 
and la held In poHlthm by nieniiR of 
a eonuterw^lght Hy mi iioMRlhility 
tan tlm madiliie oia rate to Incream* 
the prCHHure beyond Ihe limit d*t«r 
mined by the deNlgn of the counter¬ 
weight It Ih thlM feature of tlie 
maihlne that makea It pracdlenl for 
(lomi*Htli refrigeration 

Another machine la Kent out from 
the fnelory cxnnpletely ihargixl and ready 
to operate The air la entirely exhgasted 
and the (hnrgv of Hulftir dioxide and n 
pufe neutral oil Im ailmltted, after wbkh 
the machlm \n hermetically Healed. 'I'he 
working imiIm are thiiN cxaiNtantlv Inbrl 
cated, not l»y the power-eonanmlng chum 
Ing action ao often miHtaken for gwal 
lubrication, hut hv a dlRtrlhntlon of oil 
HO that metal to-metal c«nta< t practically 
(‘Himot occur at an> inilnt l»reHHiiro In 
comUnHor U ixiiiHtantly forcing oil l>o- 
tween the working aurtaccR of tlio com- 
liretwor 

When Uectrle eurfeol for power la ole 
talnahU at 0 centn iicr kilowatt hour and 
(xmdciiHlug waur at gi |ier IdOO cubic 
f(*et tlwMe luachliicH wlU furiiUh n*frlgcr 
iiiloii at from Ml to 2a ceutR per hundred 
I aiinlH of refrlm*rattug efrp<t 

In another Hvatem of refrigeration 
idbyl ililurlih Ih uhh] which U non 
jMilMoiicMiH Ihc mac blue comiirlHOR the 
following eHwntinl pnrtH medur, ccMiiprpH- 
iMir, cxmdeinM*r Mimrator eximiiKimi vahe 
and ccNilor ITie ntolcr Ih placed rtlrecth 
In the refrigerator and IHUhI with llcpild 
eth>l chloride A line from the toi> «f 
the (XMder leads to the' suction Bldo of the 
compreHMor The dlacbarge side of the 
vompresHor la connected through a line to 



A aulfnr-dloxida machine of compact dlmenekma which HudMo a feature of lU 
easy attachaUllty to ▼ariovs standard refrlgcratora and 
Its thermostatic control 



An ice mmchlno that employs snlfhr-dioxidsb and that boasts a counterweight which pcoYsnta 
the KMsvre from gotng too Ugh 



Rstemal rlew of tho rtfrii 


Mgemting syst em i 
ediHchlmA 


the top of the comleuser, A line leads 
from bottom of the innideBaer directly to 
the separator located at Che bottom of 
tlN» condenser An antomatltG expansion 
valTP Jr built Into the bead of the sepa¬ 
rator with a line leading from the same 
Itock to Uie bottom of the cooler The re> 
frlgeratlng cycle ts as follows The cott- 
prenor createa a vacuum In the codlpr 
causing the liquid to boll, redudug the 
lemiicrHtnre of the same and taking np 
the heat from the refrigerator This gas 
Is drawn Into the ctanpreasor and dis¬ 
charged at a slightly Incrpased presanre 
intet a condpJuer The oondeuspr sfap-ll 
contaluA a water coil which cools this gas 
while under compression, caiialug it to 
coadptise l*hc condensed liquid drops 
Into the separator and passea to tbo ex 
pajudon valve which sutomatlcRlly oon- 
Irulu Its dow Iwck to the cooler, from 
which It Is again bollMl out, making the 
(Vc-le complete ami continuous while the 
machine Is running The lubricant Is 
carried In the bottom of the separator 
from which n line leads to the vomiwes- 
sor The condenser presanre forces 
thlM lubricant to the compressor 
bearings fhim which it is led Into 
the ccnii|>res8or and discharged Into 
the condenser with the ethyl chlo¬ 
ride gnsL When this gaa Is oon- 
densnl Into a liquid, the lubrleant, 
having a higher spcelflcH gravity 
than liquid ethyl chloride, drops to 
tho bottom of the separator from 
where It is again f(»rct^ to the com- 
presaor Tho flow of the lubricant 
is also cxwtlnnous when the ma¬ 
chine la in operation 
Then we haxe a sulfnr-dloxldemu 
chine In which the (ximprctMor and 
condenaer (.bambera and mot(»r are 
mounted on a single base which 
may Im* IcK'ated In Hn> cxaiveulent 
fMaUtion near the refrlgerutor, or In 
an adjoining room or even In the 
basement Tho brine tank, made 
to fit variotw standard refrlg«as 
ators. Is placed In the lee ciunpart- 
ment and Is connected to the ma¬ 
chine by two seamless copper tubes 
and acts as a storage Imttery for 
the cold The only moving parts of 
this machine are tho two rotating 
gears of the compresaor, which ran 
submerged In a sealed chamber of 
oil and are directly conneited with the 
oos-quartor horsepower motor The use 
of this simple cennpreasor eUmlnates 
valves and reclproGStlng parts. The le- 
frigerant—aulfur-dloxld^ a harmless gas 
^Is slso sesled In the system. When 
(xKded under moderate pressure it be¬ 
comes a Uqnid and as such Is snppUsd to 
tlie expansion coil of the brine tank where 
It expands Into a gasaoua form, extract¬ 
ing tl^ heat from the refrigerator MThen 
It has absorbed Its quota of heat, the com 
pressor removes it from the expansion 
coll and delivers It to the condenser dtam- 
ber where the wster, drcolatlag tbrougfa 
the cooltiig coll^ absorbs the heat and the 
gas again beiximM a IJqnkl and U ready 
to start on another jemrney ThU slm- 
pto process Is carried on Jo oonUiiDOiig 
cycte The machine ts autosaatlcally op¬ 
erated and can be set to maintain any 
suitable degree of cOM in 'the r e f f l gw - 
stdr, the madhlne atartlng and stntiplng 
at the predetermined temperatnns. The 
bonselKdd hsadiine Is capable of coding 
well iosoUted refrigerator space of from 
25 to 40 coble toet 

Another salfor-tHoxIde mathitne- whlcb 
We do not tUnstnite, operates on tl^e con 
qrsesm nadsr low pMMrr 
an apanslaa side and a 
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oomwcfalcm ilda The espanaton aide eonalata of • 
ooiipw texUi AUed with mlt brine, In wblth the ex- 
p«i»&on coili are located Thia tank U pat in the ice 
cbambtr of the refrigerator On tbe top of the tank 
la an expanalon ralve of tbe dlapbmani typ^, and the 
refrigerant whlofa la miirnr dioxtile (SO,) Ih esimnded 
through tbe coUa in thia tank under a uonuul working 
preaanre of 6 to 8 poonda when the machine In idle 
but about 8 pnonda or lew when running After imos 
log through the colla In the brine tank, the gaa guea 
direct to the contpretwor, whiob 1 r the double 
cylinder, 8 A. tyi»e and air c<tole<l It la then com- 
pr c Boed and dlocbarged lnt<» the coudeuaer, which la a 
rectangular coli of ^Inch f‘oiii)er tubing, liametllatriy 
ourroundlng the compresoor and motor, nil being 
iiioruted on a mdwtantlel tmoe The condennatlun of 
the hot gaa In thia coll la nceompllohed by air c(M>llng, 
no water being required The iionunl i-oihleiiHliig proH- 
aure U Oil ponnda but ma> run to sn poiinda under iiu- 
duly warm atmoopberie coudltloun. At the bottom of 
the coudenaer coll, liquid U carried olT through a % 
Inch copper tube to the expaiiaiou valve, ho on to give 
no morn liquid than uecenitary to accomplbdi pnqier 
refrigeration. On this oystem only 8 valvca are uned, 
a auctiou on front of compreaaor, a dlocbargu on top 
of compreoNor, and one at end of ctmdeuMer ctiU Tbe 
entire iiyatem U toated at 350 pouuda* prewure, there¬ 
fore tbe cbancea of leakage are very alight 1 be nau 
|iw«aor la operated by n ^ horaetiower motor, iKdt cim- 
nectod, and ouppllcd with an Idler The motor la con¬ 
trolled by a thermootat situated on tfq> of the brine 
tank This thermostat la of the syphon tvpe, and when 
tbe tumperutiiro in the refrigerator natebea tiKi uarm a 
|)otnt, a awlUh la thrown and the motor and machine 
run until the box Is cooled downi, when It automatically 
cut! off Tbe ninulng of the machine U therefore In 
termlttent Instead of coUHtaut, and under normal c*on 
dltloma will cover a period of eight to ten liours out 
of tbe twenty four 

The outfit UtnMtrate<l on this |wge couHlatN of a 
refrigoratlng machine of J50 ixiuiuIh Ice-melting effect 
per day mounted <m a heuvU> liianluttHi box 5 feet 
high, 4 feet wide and i feet deei» A brine tank con- 
raiuiiig alHmt KH) iioundH of brine Ih bK'atinl In the 
upper left hand compartment of the refrigerator In 
th( brine U immenied a coll of pli>c containing tnveral 
tKinoda of the liquid refrlgcraut—etbj I chloride Wlieii 
tbe tenna^rarurc! of the Ihix rlaes to 44 degre<w a Uitr 
inoHtat cUwes the ilrtull^irenktr on the eltttric motor, 
which la directly ciniiicc'ted to the nmipr«*Nja>r The 
cumpreoMor reiiHi\ea the \aiK)r1sod refrigerant from the 
InimermHl coll thus causing a slight reduction In pn*H- 
Hure and consequent further e^ujHirailon of the liquid 
and alMorptleii of beat from tbe sarronudlng brine de¬ 
livering the vaiwr. heated by c«>mpressl«in to ulsmt 
INI degreca, to the c^Muleuser coll Here It Ih cooled 
li) tbo circulation of air at room temperature Ihls 
ccHdlng cauoet the vainir Ut liquefv, after which It col¬ 
lects in the chamtier of the Uoat-cmitmlled oximiislon 
lalre, from which It Is Intermittently rcturucHl to tbe 
vaporising coil In the brine tank, when milHclent liquid 
has condensed to lift tbe float The cycle of heat ab> 
sorptlcm, vaporisation, coroprcoKlon, cnollug and lique¬ 
faction Is repeated until the box temperature is 
lowered to dagreea, when the thermosut again op¬ 
erates. opening tbe c'treult breaker and stoptdng the 
comprespor Tbe front of the brine tank U rcN’eaiied 
so as to form a small c bamber or *oven' which Is pro¬ 
vided with six pans and removable cniblng grids fur 
making Ice for table use, or frossn demn’ts. This gives 
an Ice-maklng catiac'lty of 16 pounds or 72 2-luch 
cubes, Tbe c(»mpresBor Is of the rotery valvelesa type 
operating at 1150 revolntloua per minute aud supplied 
with a preMSira teed lubricating system, and is mounted 
directly on tho frame of a ^-horsepower electric motor 
on the motor shaft between tbe compressor and motor 
Is mounted s maltlvane blower which Induces two air 
cnirreuta, one over the compressor, and the condenser 
coUs acoompUshiug tbe llquefsctlon of the refrigerant, 
the other, over aud through the motor, enabling It to 
operate at full load If necessary without anj pusat- 
bUlty of overheating The air is then discharged 
tbron|0i the top of tho ornameiltal cover which con¬ 
ceals the refrigerating machinery The machine wUI 
operate shout eight hotirs a day with a iwwer rtin- 
snmption of 2% Ulowatt-hours. 

Havfug now described thege types wblct sre safe for 
dcsttestic use, it may be sala In pasring thot we are not 
dlacrlmlnatlng ugai^ the ammonia mariilnes but we 
teel that the types shown will pfove saUsfaebury for 
fiyi aii Installations while the ammonia gystem Is of 
course more economical f«>r Isrgfi plant s Wo n eed 
hgrdly lefer to the enormous efllcieiKy of refrigeration 
by electrteity In tbe housed for though tbe Initial 
aapenae aeema high tnd tbe cost of operation Is also 
if currant to dsax^ yet the saving in not having 



Another refrigerating madiine which uacs 
ethyl-chloride 


to cknji out tho lc*e c<imtMirtiueiit, not hn\liig to iHilhtr 
with tlio water enused by mcltage aud the assuraiico 
tbHt th( Ut* 1m pure Im of < itnmnniM value The time 
will cctme wbiu tlioHo who build hoiiM^ will nnkou 
with tbelr n frige ration problem uh tbi*> do now with 
rbeir idumbliig, lighting, or heating or hoatlug plontH 



Small gaa tank which aervoa the purpose of chedc* 
tog up the ueeuracy of dsmastk gas motera 


Is the Gas Meter Accurate? 

IIK itiiiHuujHr IIikIn tbut tlK iKriodicul bills pnMcnpHl 
by tbe giis for gns used for lighting and 

ciMikliig piiriNwcH \arv widely fnau uuinth U* month 
It u]n\ \h* tliHt the dtujumlH of ttu» coiiHuiuvr im n 
r^lHuiHlbU for tb< till! tiiiitioiiK Not InfrtHiaoiitl), bow 
«w(r n fatilM or wnmln^ly gliittoiiotuf iiiptor fulls to 
rp<*ord tho oonHumlng flow unerrliiglv I'ven tbe cmn 
IHinvH rtNidir of rartors may unJiiHtl> Ih* irltUixed for 
the mlHgl^lngN an erring meter, the enn>lu}*H of the 
I onNirutifrn iMlitg riiargetl with hasty wmlualonH 
An>wny widcspnnd M»mplaliits qucMtlon the accuraty 
of the coiiNunarK met* r, oiirt thift Omirnment of oiirM 
Inlng one of t.hf'rkM and haliiiiceH, n meibuiiUni ban 
come Into UNO for kinqilug tali tin uj« t< rs 

IhtNi meters riHoUi tUeuiMel\<*« Into two —the 

HUtomiitlc and the Ntandard Thi lath r, ns Hbown 
In the iif<>ompuinliig pliotogrnpb, In nuMt Miittubk sud 
mon giiRrall^ uwhI for liiKiHH.'tloii work Strnie Rtates 
mnkt It (‘onipiilsor^ for gaa ctinqmulPM to own u pro\er, 
Hiul the National Ikireau of ,StaiMlarUM siiliHrrilH>s to 
th« o]diiion that aii\ iniuquiuy owning an tiiuiiy an 2UI> 
or sun imum In JiiNtlfi^Hl lu actiulrlng u 2-fiMit or larger 
pro\pr Othirwlm* It In KUggeHted that a nuall non 
IHiDv hn\o liN iiH t( TH by a suliNtantlal eompany 

In n mlghlHiriug town riie Instrumont Is designed 
for UHiliig couMiiimrK mtkrs on u coinmerclal Ncalc 
tbe IUin*uu of StandanU explaining, “Tho testing of 
imtirK in place on iiiMtorntra’ preiulseH has ne\er been 
HucivsHful for n*gnliir work 

The tank of tlie VfiNil pmver, ns llhiHtrute<l 1 m luads 
ringNlmiNKl mi that ItH waUr (^HiKumlng inputIty will 
lie k(]it at a minimum Smh a fqieciflt atlou cimhlf*M tbo 
pro\er to aHNiime nHuii UmiMriifnre more rnpklly per 
niits of qukk filling and einptrlng, and diqirliuH the 
liULlIt of Nome of its ctimlarHomem Hs. Ihe annular 
tank liowtvir, Iihh Hn NhortniralngN namely, difficult 
to ihHiii and n|>Aliit Tlie Itell In made of copper, 
coiiHlderiHl (o be ecimomlml and to offer more reNtat 
aiui. to mrrowion nipper or brass bell retains Its 
new uiqiiiininco whiii will )HiliNhe<l and h> oiling It 
wakr will imt mihere to Uh Niirfait Tbe prover Is 
elMNtHl fnan the fliH»r )i> hgM with Mn*w feet, which 
nrrniigtiiniit fmllltHteN the hvillng of the apparatus 
for tiMlIiig Not uiillki tbe olijiii to bo tented tbo 
pro\tr U not Infiilllhle Hence tliioe (mulioua liijime- 
tioiiH Tin pro\ir niuHt In* mntbi inatlcnlly correct 
perfectly k vel dul\ i‘ounrer|H)|Ne<l, and adjusted ho as 
to ghi uniform prt»sNiiro*froro top to iHiltum during the 
intweniiiit of tho ln*ll 

IIh M^le tun In wnweil to the liell uiul iMdnter on 
the tank or it imi\ Ih pkiciHl on one of the pillars 
whlih t.arr\ Ihi IhU HiipiMirt tlio pointer lielug ke 
(Htol at the top of the Ixdl Ihe air thermometer Is 
luminkHl half whv iip one of tbo proper idllnro. ouffl- 
iliuth rtmo\etl from the ojh rntor that Lis pn*seiice 
will not lnnmni*e its rmdingH Preferably, the water 
tht rnnmn l« r In ho unmiitnl that with Uh hulk In tbe 
wiitir i»f the prove r tank it may 1m read without betug 
touchiHl hr the o|h ratur The Muallest dhlsions on 
ri»e thi»rmomot< r Mhould represent a temi>eroture differ* 
iiRi» of not n)ort» than one degree babreubelt Both 
tliermoiiH tors arc t«*Hto<l to istubllNh thulr aceitracy 

Proitrs an* maimfuctured In J, 5, 10 and 20 cubic* 
foot Nixes I1ic Bunau of Stuudonls suggests s con- 
\enlent w t up for routine iiietir testing 'fwo provers 
arc aailMfaitorUy liHatid with a bench t»ptween them 
for H Nliihle oiM*rHtor Hiiitatde eonneitlons to prover and 
to Vint being pnwldod hrom 00 to 80 meters can bu 
examined lu n day by one man Klthir gas or sir cou 
l)e nwHl In meter proving, mauv oomimnles, however, 
favor the imployuieut of guH, claiming that air dries 
out tlie diaphragms of tbe meters. Testing Is nego- 
tlatwl ntidi*r a pressure of 1 5 water, where the latter 
is UNeil in proving Meters should stand near the 
prover five or hIx hours before testing The tempera¬ 
ture of the riHim and the water lu the prover should 
not viirv more tbiin out di*grce hahreuliclL HosU 
coupling of suitable slxi* Is selected for oounectiug tbe 
meter with the pniver 

OiK*e having ikmod the cuuuecLlun of prover to tho 
meter, thi formi r Im lllleit with air Tho outlet to 
eonucitiHl to the veut, allowing one-half to one or more 
cubic feet of air to imos through tbe meter to see 
that It Ih fuuctloiiiiig profierly Tho tightness of tbe 
coniji'ctluiiH aiHl of the meter arc U*flted, then air or 
gUM In iMiMM>d through Uie miter to bring tbe test dial 
huuil exactly to one of the division lines of the dial 
Adjust tbe prover by ralKlng above sen> mark, allow 
lug air to escopo until It Is exsidly at xero Open con- 
iiectiOD to meter and permit air to pass till one revo* 
lutkni of lest band has occurred, whch reipilres 2, 6 or 
10 ctiblc feet of ar, dependent upon slxe of tho meter 
Forthwith record the reading of the prover to tbo near 
est one-hundredth cubic foot, aud from this calculate 
the error of the meter 
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Aluminum Wings 

A MONO th« thltifCH uUUh ifMild nut tie duno Ih to In* 
^ liNtifl the iir«*iiurutlun of nlumtiiiiiu Hltujr kIuhIh uf 
Hiitthlent Htreiifftli mid thinneHU ti» make them aniful for 
jilridiim wlnifH Whfh* iilridaiu^H nlUi nietoUh wlutpi 
liii\e fM»L MN yet dlnpImtHl the fnhrh wlnff type, Nttll u 
iiiijuIkt of VI ry Hiu*eeHKful fllahtH hii\e Ihhii madi with 
inttNllh white uiNlelM In whhdi the uliiiulniim alloy la 
iiNt*d In plaee of the Hllk or Utieti or f‘ottoii faliiif here¬ 
tofore employed excluidieU Them metal aheetH are 
nriled down to a thliuieaH of iMMKi5 ln(‘h which Ik a 
little more than oiic-thlrd the thl(*kijCHH of the iwfety 
raieor hladc, which Ih OlkNl Imh PhlH thin alumlmim 
alloy haa a tcnallo Ktnmitth of (VMNMl pounda por Minarc 
Inch and Ik lnd(H*d a remarknlile prcMliud 

Giue Stains 

T fIK venetahle and eaHelii Klueit, which an* ex- 
teiudvely iiMod mp preHcnt In preparlnic laminated 
aiut v(*iu>er Hoodi^ tNirtltuliirl> from oak luaiile. cherry 
olm, aah birch, and l>eerh are prciiarcd with the aid 
of euiiHtlc mnIh Home of them* kliiea Htaln the wcmnI 
nion> than uthern, thonc* cHintiilnlnir the moat alkali bcliia 
the moat InJnrlonN The^ KtHliilns Ih iNdleved to he* dm* 
to the ac tion of the alkali In the jtliio on the cuuKtltu 
enta of the wcmnI, piirtlc*iilaric the tannin, from wlihli 
an Ink like aulmtaiicv 1 m fonned No way haa lieen 
found UH yet to pr4*\eiit UiIh elienihnl nHcdton, hut in 
ti*ehnU*al note No 1411, the forent rroducta |jalHirator> 
IndlcutcK methods whereliy thi*M HtaliiH nm> lie rotliieed 
to the minimum The Krt'att‘Ht troiihle eomt*a fnau the 
lieiudnitlou uf the Khie through tldu face veueeriii, eniie- 
clally If the vc^iiwr 1m hiw than o(ie>tnc*titlerh <»f an 
Imh thick Since the thinmr kUkh mIioh n irrentir 
IHHiitratlon than the thhktr oih*h It Im obvious that 
when thin vtueera arc' uwhI It >^uiiUl Ik well to nae 
the mon^ vlacmua alm^a or to um lllh pm in the alui 
alien nUiIuIuk la feared It Iiuh Inn u found that if 
dryliiK after ffluefna <h rniimipllMhiNl pniniptl} the H<e 
lutlon haa dimcutty tn reachliiip the Kiirfaet If wiiue 
tint obJex*t la placed iNdwiNii ihiioIm In the* prcHH ataln 
liiK Ih deereaKed 

The* caaeln and vcKedalilc kIiic MtnliiN ciin l«c almost 
eHinniletely reiuo>ed h> HiNiiudnK the Mtalned mirface 
with a fMilutlon pnnmml In dlMMol\liiK one miiicc of 
oxulle aekl erjHtalM in iiInmiI twvUe e»iim-en of water 
Dk? DHire BtublNirn ataliiH Mhonld In* molRtened Ilnei 
with a aiNllQm anlHti Koliition of the Hamc Mtrenfrth an 
the oxalic acid aolntlon and ilieii fnlhiw thin treatment 
with ibe add 


Synthetic Alcohol 

D l KINO ihvt >i*ar Tahi rt. In hiiKtand, hiiN develo|N»f| 
a pruccHB for the dlreet M^nthcth produeSJun of 
alcohol from water kuh and priNliiee^r hah hy cutalyHlH 
(t to elaliniHl that ethyl nle<»hol of inr ('em! piiritv 
hiiM lNH*n obtained from ordliuir> water aas with a yiehl 
of tXI ]H*r in nt 

Alrendy rtmunh In in profcriNN liHiklna to the H\ntbi 
nIm of methanol, whlHi Ik iilmoNt uh ImiNirtaiit bh ethyl 
nk'ohol, tudiiK the prliicl|uil raw material in the man 
itfn< tore of formalin altlmuKh th« qunntlt> UHod an 
iiiuilb la not NO Krt‘at as tor the otht r alcohol with 
which It la often coufnm*d li> the horouii With ctliyl 
ahiihol now belna made HiicctHariill^ from a variety uf 
nin inaterlalH ah will uh hmiIIh tlcull}, tliere ouaht to 
In no dlfllculty In meH*tiUK tin world a demanUa at a 
naMonable prlL*e lu iirnxU tJiej are tlndliiK It iMisalhh 
to iqterali traliw on the MUKHr pliintiitloiiN with alcohol 
liroiliUHNl from the uiolaKHCN tallloax thin ultidiul hi lua 
priMlmtil for Icnm than twHnt^ I'ciitN iwr anllon 1*he 
dlHttllatiun of hunt wiNid cuuUnmm to In* our M»le 
HoiirTN* for methanol, and with the rate at which oiir 
hard wcnnI Ih Udiia UMctl wi Mhenild alreiid) hii\» In 
inniflCKl luUrcHt in the iMiMHlIrlllt) of dcTtdopIna lalNc 
ratorj methods for the priHhidlon of this liniH>rtaut 
solvent 


Colorado Shale OUa 

P IU)!'!• A J tlLVAKH iif tlii< IVilurado Mih(K>l 

of lllutHi reiN»rta tlie n milts uf KtudleH of Colorado 
Khali etlla In the Jnh 1 1th Ikmul of fhCMlrsf aael Metml 
iureival lSn 0 ine€rl$^ff 

Colorado ahalo oils and tlietr fraidluiia eHuitalii muerfa 
iiltroipeu which oci^mK to U* prcMetii an IuikIi comiNKinda, 
ond complex, nnatablc, unaaturatcel auhatancea nf hljdk 
■perific irraTlty and moleenlar weight Tbs dlatrllmtlon 


of idtrogmi Is similar feur sa<h of tlia tbM otia atnOM, 
the heavier rnmtluns containing by fkr tMk larger 
amoimta Cracking ot the latter dmrlag dtotlUatlon 
eflecta a great looa of nitrogen and maoka lU tma dlstrl- 
Ituthm The total kaia oliaerved was about 40 per eeot 
of the nitrogen occurring In the cmde oil alMwlng that 
one of the daaeea of nltrogenoua aubatances Is very nn 
aUble” 

The author found sulfur to be lose In the tiidit and 
heavy oUh and greater In the middle oUs. Tb# amount 
of sulfur In the heavy oils was reduced by tlie enuft^ 
tug pruceMM, ahowlug that at leant part of the com* 
iwunda which decotnpoaed contained snlfnr About one* 
third of the sulfur lu the crude oil was lost daring the 
dlstUlatlon proceaa, but in apite i»f this the distillate 
contains about the same iiercentage as the original oli 
From this It would appear that the saturated oils 
formed by cracking are produced from nnsafnrated 
(Kimponuda containing sulfur and nitrogen which are 
eaidly decotupoMHl during destmedve dtatUlatton The 
author proposes to carry on the wiwk on the changes 
wrooglit by aiiccesalve dlsdllatlona of shale oUs. 

Hard Soap 

A PATENT has been granted for the uso uf sodium 
ac*eLate and wmIIuui laitate aa a bardeuUig agent 
lu Hosp making The patent la No 137TH4S, and It 1 m 
ilalmed that these rcagcntM Impart to the soap greater 
detergent qiialltica and firmueiw without the delete* 
rloua qualities to la* found in strongly alkaline soapa. 
The addition of wHllum acetate Im accomplished In the 
nmiuifai til re of tmuMiiareiit ikmimi by lucur|iomtlng auf 
flcleut acv^tlc add to mnitrallae the exi-cNS nlkajl The 
Modium ac‘ctatG thus formed penults a uc*utral soap for 
wbldi the la*Mt grades of shKk are requlreil, and in the 
lane of transparent soap, alcohol must be added. In* 
t rcased hardneag la obtained by Anally adding one or 
two IMP mit of sfNllum acetate or lactate the lactote 
Mug snticrior lu proimitlng tranoparency 
It U Ntntcd that a truusisinHit siMp mu> be made 
iihHig tbi*Ke lines from a mixture of ’M) xM*r tamt tallowi 
dO IMP cent cocoaniit oil. and JO iier i-eiit iHMtor oil 
Kxccms water which (»rdiiiarlly would pnweut the bunb 
ciilug of the soap, <1«n*m not Interfere as the addition 
of a Hmall amonot of ai*cCatc will c'anMo it to act The 
reNultliig Moup will be of a tratis{iHreiit cltaracter and 
reUlu its content of glycerin ami the added alcohol 


Ataiogpliftrlc Corrogton 

T HK Oummlttee on Corrosion of Iron and 8ted of 
the American HiNdety for Tustlng AlaterlaU reported 
that tcNtN which ha\c lK*eu In progress for five yearn bi 
the PittHbiirgh district on nneoated metal Hbeets are 
nearUig ciauiUithm and have now reacbed the iH*tnt 
where the committee definitely <HmdutU*M that **c*u|iiN*r- 
lH*arlng metnl shows marked superiority In rustre- 
HlHtlng propertits ns compared tf> uon-cop|ier-bearlug 
metal of NiilMUntlally the asms general composition 
from which Hoiieriortty we may truly anticipate a 
markeil Increase lu the aervlos life of copperheartng 
metalH under ntOHisplieHc exposure of uucoeted shaeta." 
Other corrosion testa are hetng onndnoted In dlffSrnit 
partH of the country, and before very tong a final re* 
iKirt mar be ex|iec*tcd In which tevulta of Impartance 
will In* Mted 

AathrAipdiMwe 

ANTHllAgUlNONE im tbs bfisla of the UErgest clasa 
of vat eulurs for which ws have been ebunoting 
and ill the pr<Nliictl<m of vrtil^ <nir dye manufacturerM 
ha\e In^u somewhat deflcicttt AnthraquliMme ta^nste 
ally d«*rivcd from anthracene. The dlfllculty In obtain 
ing aderiiiate supplies apthraiesne has beta doe to 
the fact that the aimal mettMu for separating It 
from I'oai tar left the pitch nmURp ao hard that it cvuld 
iH>t In* sold for Amerteatt uses, pitch does find a 

market abntad, particularly for nie brlqnetlng of coal 
dust awl coke breeie, but" thsfe la no great demand 
fur Huefa pitch for this porpoas la the United HUtes. 
tnletM the ]>Ucb can be rtadKf sold, the antfaraeene 
prodneed by the old process bsedmes so expenalTe that 
the anthraiinlnoiu, and Um m dyes made from it, 
become ton costly to be used. The process beietoCoce 
has be«o to dlaaolre authraesnt in acctle add and oori- 
dtae the mlxtnre with blebropulte. 

Aceordlng to a note In the Jum lasoe of the Joumol 
of imimotriml and B nat me eHm§ Cketnlffry Oh electro¬ 


lytic process known as the Tbatcher Process bos hesu 
developed, being an decCrocbemlcal ooe depemAag mrtfi 
the use of a special type of eclL It Is also da hwat 
that the Thatcher mctl^ for remavlng the aa thr a cawi 
from the tar leaves a pitch which Is maitotiMa im 
America At presnit a thooaand pemiMU of aattiraqul 
none are being prodnoed per day, and tba pNmt maa 
contlummsly It U thought that the proteetloo of 
a tbomand pounds per day win sssiirs an ampla anppty 
for tl>« Doxt few nHmtbB as, at present, consumption U 
iosrer than uormaL About three miUton postods uf 
anthraqulnone is reaulred for the esrittaM ammal 
oonsomptlon of vat dyes lu America* although It ts to 
be expected that with the manufactare of vat dfM 
here the demand for antfaraqulttOiie will toersase 
There has never been any question as to the pnaance 
of sudlclent anthracene In American coal tar% and If 
the Thatdier l>rorcas aecompUsbes wliat la dafansd for 
It a great advantage to the American dyeatuff Indus¬ 
try will have been gained. 

ReMWch in the Lim Indastar 

I N his report before the Natlcmal Ume Association 
meeting lu June, Prealdeot Charles Warner, In his 
report, made the following statements rstatlve to ve- 
Mcarcfa 

Take, for instance, the problem of devdopliif the* 
iMMt type of quli k-hardenlug lime plaster and mortar 
l*hlH question la of great importance to the conatmctlott 
field It has been attempM more or less snperficlally 
and qmsmodlcally by many maunfacturera as widl as 
In some of the past etforts of your assoclatkm staff 
Under past efforts the problem has not been suitably 
solved for the broad welfare of the Industry It has 
nr»t lieen nnHl within the fiscal irear Just ckiolag that we 
have lieen able to lay a bnaid plan for Its atudy, atilla- 
tng fellowships at the Dnreau iff Htandards a^ eliav 
where tor taking bold of particular pbasna^af the 
problem with the Intention of gradually biingihig all 
them ILmw together Into a broad baste report that will 
throw the fullest light on the pmposttUm 
To get at this problem then* are four major Unm oi 
Htmly and reaoarch that have to be undertaken, and 
each of these four major dlvlalona fans out Into niimar 
OUS sul>-studies and minor rmearches 
nrst«<The effect of burning, grtwHng and hydratioa 
In various nanblnatlons atnl In conjunction with other 
Ingredients to locate any refinement In mannfactaring 
lirucesseM that way stimulate hardening In tbs flnUied 
product 

Hecond—The study of any hardening matMlals which 
ut and by tbemsolves and upon addition to llnw will 
harden tiie mixed prodnet 

rblnl— Tarfoon dloxhle ts the ingredient ftwt nat 
nrally employed In the normal hardening of plate 
fen and mortem, bat, limited by the Slow effect and 
Mnall quantity of this gas fiouMl in normal atauMphece, 
It becoBKM ueevamry to detmnlne all materials, such 
aa charcoal, which might absorb* carlrngle gas In qiian 
tity yet bold It so loosely that upon admlxtnre with 
lime and w'ater a quick release of the Cartwnlc gaa 
would prvKtnce rapid cariNmlaatbm and hardeirigig 
throniduHit the mass. 

Fourth—It is within the bounds of posatbUity that 
we can locate a chemical conpound which upon addt- 
tbm In omull qnantltles to lime wlU Immedlataly eatob- 
Uob lu the live an entirely new set of hasrtwring dmr* 
acterlHtlcH and sniva our proUem in that fashion 


ProoiBff Ffilirics 

CUBUICH may be proofed against solUfMl or staining 
F by applying a auMtion of oeUalcoe nlteats or ada- 
tate to the surface 71 m ptnetracloB of the aoiglfoa 
into the fabric U prevented by lutpcg gn a tlw g It with 
some such volatUc liquid as tMoalna before applylhg 
tbe cellulose ouiatlQii. 

A patent has bean granted on a p r ocess qC uMng 
iiMoluhls alglAates fonned on ^rlcs by liaddsW CfaMB 
with a soWMa glglustg and thah paarigg thani HiWMh 
a bath of alaa sulfate ol' ■torilarhadvy fiMial aott Tbe 
aigiaata Mphratogta^a ndllaldel fo«^ fflvlniim wntet 

iNMof fihWh iririck la saU to MM^tt a Mteg uenttht dye. 

bath. 

BaUodn fabrics aiw to odtped l 4 Mm lnipwwitoHi to 

twte ■■ail whio w M> 
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‘ tyb iti >t wMi Matet 

lOanMMiffl from 1 $$) 
P«rtkidwl7 mrrUsoMo wb«i outdoor 
■trm^tani^ larie eoirtliifOp ctc^ hove to 
4ie tvwted wbm tlNsr ore lomtecl for the 
noQoe or pormoBMifly The flchoop litter- 
««t» bOTO dertaed « **lletAlUMtor' of mcxl- 
MVtO itImenoloM which permit* the mpM 
joaruitsliis, tfimiDir, leodtnji, etc. of 
OOMitltlMi of Kull metel ertleteii. The 
Ihttor are rotated Iti it tumldtna barrel 
or dna, tad attached to the mtpport 
Inf rtiaft la a iqirayinf platol which oa- 
Hllatea ao that it will scatter the molten 
metal In every dlrerUon Ry the aid of 
thlt mathine ntunerotta prudocta can be 
handled quickly and cheaply In aluc 
coatliif tqr thla means the protective metal 
penetrate* into the pores and iiitenitlcea 
of the a up p orU nf mniM and producee a 
uniform film whldi Is an nearly perma¬ 
nent that It wlU five without bnsaklnf 
til hammer blowa and repeated bendtnf 
arrMiML 

The Schoop proceaa has been employed 
heneUctally in leadlnf the Iron imeketa <it 
l*eltflii whaela In hydroelectric plantn 
abroad. Ordlaarlljr, these bneketa, when 
exposed to OD*oomlnf sand and fravcl, arc 
rather rapidly worn away The leait 
coatliif arreata thla destrnctiTe action^ 
for the Impactlaf abraalvea actnally tend 
to anchor the lead more aecnreiy to the 
nnderlylnf Iron, while the frit or fraTcl 
ezarta bat a very moderate erosiTo effect 
upon the proCecHnf dim Chemical Tea 
*«)a of Iron have been made realiitant to 
oorroalott by aorfadnf them, accordtnf to 
the nature of the cbemlcala to be handlcxl 
with lead or aluminum. This expedient 
has insured lonfer life and brought about 
mihataiUlal econ omie s. 

Aa might be expected the main use of 
the motal-apniylnf proceaa la for sindna 
This sy s tem has gained eztensiTe recognl 
tkm In flwltaerlajid, France, Italy, and 
nermany Two years ago the Bwlas Gut 
erukiiifit adopted the Hchonp method ot 
gahranlatnf for the state railwaya and 
now employa It widely in the iron and 
sted abofM and In the locomotlTe and car 
works at Neahaiiaea and Scblleren The 
ttanamiaslon towers and spreaders of the 
Rt Gotthard dectrldcd Une^ two railway 
bridges, and the nnderhodlea of 20,001) 
cars have been sine coated in this way 
Rain failing npon laden coke and coal 
carriers absorbs some of the sulfur erm 
tent of the fada, and this water promotes 
deterioration of any Irrm or sted It may 
reach. A stne film la mmh superior to 
paint and more lasting as a safeguard 
against this harmful action The Swiss 
have alao found it destrabte to supple¬ 
ment the dne coating of their bridges 
with one of sprayed lead wbersrer the 
or Iron fabric lies In the sweep of 
gaase froas loomnotlTe amofceatacks. 

Acoordlng to the latest reporta, the 
dcctro-platol Is said to be superior to the 
gas pistol both in a technical and In an 
Industrial aenae. The sine eoattng rangea 
ih thldCBMb from OQB to X)00 mllllme- 
tota and a capade operative can galvanise 
a square meter of surface In the cource 
oC from 6 to 7 minutes. The potmtlaUtlai 
oi the prdceaa In the dectrO-technteal and 
•leettoecliiinlcal Adda are too mimeroQS 
to mention. A. slmUe exsmpto however, 
wltt awrve as^ a hint It ha* been 
tabHahed that « snlmtantlal gain can ho 
mpde In the direction of increased dA- 
deoer and goeater operative safrty by 
)pll|1ly eontlng high tension potcelaln In- 
isdatort with a fIMn of wppotf deposited 
hy spraying. Tha mnnldpal doctric 
fltockhdtt had fdaesd In one 
tediisttMoA Vno many aa 20,000 of 
toep toetolkioatod Inaulatorsi nhd a 
iMdato «ietoffy at Hemador^ using 
lUrnfftorFOt MJoojif- idatoU rikkratong In 
tfe MhMMuto of iMolntorf. The cop- 
pgetoUM glTka expalleat con^ mr 
ttmtu to tranatolsifon re- 
Uto togttCsd peopdHkmately 


ACCURACY'' 

—the accuracy that has 
been recognized by two 

generations of machinists 
as an inherent quality of every 
Starrett Tool—^is the first re¬ 
quirement for working metal 
within close limits. 

2100 Starrett Tools are described and 
illustrated in the new Starrett Catalog 
No 22‘'B*' Copy sent free on request. 
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Stenett CwaMiiatieu Sqaarca 
Gradoitad with Metric Measure 
New ATaikble 

Whdilslaw Md mrwmtUn worUsv In BMtH« 
SMsasm «01 to bttorsM to ImoMr tkat Btnmtt 
OotSMssUwi gsBsm an mm awdWU* wua tto 
Utom sradstod Is tolfaMUn saA osoMf 
minimdws. Ttom m S tm am Mlsa la sU 
aOMc rMpopis vo nw vomaoaa sao a* bioitws 
CtsaMeatta Sssaim Ito tL lids* « pso* •> 
sf tto saw Wamtt CtoriBgMh. Tto mstHs 

Mgnim am JIM ss Mo. U JT M am msds 
la ttris Ms toto wiM to to* Mrth «f hlsto 
tto MW tolafc iwOs utl v Hi, li ml. U 
aaf to MB. ^ Ms am aM aisirsiil with 
Msmte OmMr ItaA hs ■S fHl a a ts tto readv 
fiawa SslWi tithwwtoi orSWod. Wtoa ordtrsi 
wnhasO snrts* had, a ■si lt a M s TaAntinw la 


I piio* U BioiW PrtcM of sH duo wUh and with¬ 
out osatar has* an atvaa la Mamtt Catalua 
I No. n r 

laiproTed UoiTeml Bevd Pro* 
tractor Added to Starrett Uoc 

To alt vaan of pntmotim tlio SUmn Um 
of tlww iBotnuMata Km knur bna foToimhljr 
kaawa far thalr wlda utUhy. aomraer and eoa- 
wantoioo. In tto Stnmtt Unlvoranl Bovol Pfw 
; traalor No. W9* naaatir addd to tto Starratt 
kM an* DM amoas tbt mw Stamtt toah Jn 
tto Mat ■tamttQMoc No tt thla stmty 
and maTtldaw has toon Mill forttor dankpo*. 

Inataad of tto dto bains sradoatad In t ton yaa 
Mn S to to aaob war. tto now atodmator toa 
a dial sradaatad to dis n n thrtMifaaat M 
satin sMa Basassd la tto bo*r of tto to 


atxunmt la a now poattiwa mattod of tnaMng 
flna v.*rntflT adJuaUnenta. All adjuolaaenta am 
M arranfml m to poraUt of oontrol from tto 
nf the front aide of tto tool, a faatart 
kinrely nmirDmilnv to tto aoparlor amiTanIsaaa 
of thla vrotraeior In aervlce TbU arranjcaoMat 
soaaUia of threa nuta ecatarlns upoa aaeb othar 
the tower not loektns tto dial In fta rotatfne 
path the mldcUe nut at a tllsbi downward 
proaaura mimirlne tto flns adhntlajr dovieo 
whllo tto upt»se nut tocka tto blada at any twlnt 
In Ita knstb. An acoia anirft attaebmaat la abu 
fomldiad to mmnm ot which anwIT misIm «oa 
rendllr to chtrined. 

Htarrstt llnleonal Bwol Predntetora mMf to 
bad wUb 7 Inch blada or IS laeh blade or both, 
wnb or wHhdut tottor aaa a a Tto jmSiwtor 
mny aim to had wtlbout tea aanto amda attaato 
mant. at a aultabla r a dia Uon Ja sriec. 
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The Motor-Driven Commercial Vehicle 

br MAJOR VICTOR W PA01 m.SwAE 

Thu drparfffienl u dtroied to ihe merem of pruofU and proipectm ownen qf motor tmek* and dehotry vagont Tho odUor viU tndmmr to anratr oar 
qwftvm reUUtng to moekant^ featvrot, oporation and mong^Mimt qf eommtrital motor piktdm 



Armored motor tmek now emplored hi rstioni rittoi for the traneportotion of 
Urffe Sana of mooep and Tsliiablos 


Armored Truck to Foil Bandit 
Payroll Gangs 

S roUAIHC (nwH <if llvi'N Ifmt am) pnj 
rollH KtuloD 111 the nnitinH)] by bnii 
flltM of RrmiN) blit nrwrtbf*l«*HH pnii'tl 
(ally ilpfniM U km, im mpuKon In tbo nuiii 
lM»r of <ltIc*M (liirlnfc n»c«nit wnckn ImM 
kliiHlitl a Upw Intnn'Kt In the Irad tHlu*ii 
In Ntw \t>rk, B<H*tou Chlonfcti PhllmM 
phln riiiclnnatl anil Dc^vi'lnnd hi 
ImnkK puMlc ulllttloH niid other com 
vanlcs linvlnff constniit ikhmI to tninKfer 
AKiuev nml ottior %alnAbb*fi The lenil 
they hoTi. taken lica in tlie direction of 
KrcQter (HKurtty nml enhnncHl mTrrlcc 
as well nn Ickk lom of life ami mom>> 
In the traiiMiHirtatloa of larffc sums 
thruiiKh the tliurouKhfarcK of coiijteHtiHl 
Seeing an (qiportunlty to render 
real sinrlco to Industrial concomH mer- 
rhantH and ntlicnt by making a afieclalty 
of offering them safety and K*rvlco In 
the transfer of imynills and money 
white pnitettlng their ovm transactions 
hy menus of tlie snnie convpvnncc 
and mere hanks nro imrcbnslug armored 
motor triHks 

Two largi* trucks of the tMie shown In 
the niY’imitHinylng lllnstrntlnn, with nr 
luoretl ImsIUki, transfer thousands of dol¬ 
lars dally fur two l>lg hanks In down 
town New lork. Ouo trmk—a 2 ton 
unit—carries a Isnly of quarter Imli 
aietd In addition to the driver, two 
guards geneniUy man the truck on Its 
trliw 1ho guards, hisvil) armed ride 
on the Inakle The ke>8 to the only 
dcHir (in the side of the body) are held 
In the hranoh hanks nr In the iKtsseMlon 
of the guards rldlug inside the truck In 
no cane can the driver open the dissr 
In the event of the tnuk being tired 
upon, the steel walls of the iHsly are of 
sufllciMit strength to flatten ordinary 
lead hulleta, while from their protected 
IHwitbm In the Interior t»f the ‘ fortress, ’ 
the gnarda van retnru the Arc of Imndlts 
thnmgh **portlioleH arranged for msrii 
an cmenrency 

A Step Ahead In Motor Boa 
DcTelopment 

OTOR buHHes as a moans of trani- 
portatJou are growing dally In 
liopulurlty The motor bus of the iiast 
has not lieen perfeit but Its virtues have 
far outweighed its shortcomings. Pas¬ 
senger trans|K>rtnttoii by motor bus Is 
rApldl> leaving the realm of the ex¬ 
perimental and entering Into a period of 


Honnd development In Its logltlmatt 
Mpli(.n ThiM <1i velopinent has lieen of 
two kinds First, better management 
of bus IlniHf second, Improvement In the 
vebUie Itself Motor 1ms aervlce prn|>- 
orly organlaeil and operated so as to 
snpplcmint existing trnnsiMirtatlon syie 
tems, afTonls the only pnictlcohU means 
of hnmlllng imreased traffic In cities of 
moderate site, and of satlsOlng the de¬ 
mands of the public for bitter service 
witlioiit extensive and prohibitive out¬ 
lay for 111 ^ plants, truikage and eiiulie 
ment As feeilers for exlatlng transit 
systtiUH, as rush hi air f‘arri«»rs and us 
aucccMsors of unprotltalde hranth lines 
of the pn*sent trolley Hvstems, they have 
a field of UHi>fnlnesH which all trans- 
imrtntlon experts recognise 
The ty|ie of ‘Jitney bus* In use today 
Is, however, as far from porfoctlcm as 
the automobile of fifteen years ago Wtis 
from thi motor car of tiKlay I'he do 
sign and consl ruction of the liodics are 
crude the seating arrangements are un- 
satlsfuctorj because they penuH dls- 
tuHteful and unsafe crowding of tiie 
puiuH'Ugers and the tendency to overload 
has caused the expense of upkoefi to 
equal, lf«uot to exceed the return Real- 
Ulng that the future of the uador bus 
depends on the development of the ve¬ 
hicle fnllv ns much an it does on Im¬ 
provement In the method of applying it 
to transiNirtHtlon protilems, a prominent 
New ^ork tnuk manufacturer has de¬ 
signed 0 new type of bus which Is said 
to ellmliiate the uudt^ruble features of 
many of tliose now In use The body la 
cniiKtructed of steel. Including under 
frame, upright, aide panris and root 


likmtM are either *>f cane or leatherette, 
arc placfHl irosswlsc. Interior fittings 
have been made to withstand severe 
usage traveling cimventences such as 
seat ii|thid8tery nml Interior lighting 
ha^e boHi greatly Improvist, ventilators 
are ItiHtalleil, curtains for the windows 
are fumishml, Illuminated revolving 
signs indicate destination, non-rattling 
windows ami exhaust heating for ndd 
weather have been provided, and the 
Isidy baa been placed on a chassis of 
Huih iM>wer and dependability as to in¬ 
sure regular operation midor the moat 
severe conditions Although smaller and 
lighter than the usual trolley car this 
bus with Its large pneumatic tires gives 
greoter (*onifort and ease of riding Chan 
Is olitaiu i>le in the troUe$ In addition 
It has the siieed and flexibility of oper¬ 
ation wrhich has been responsible for 
the evergrowing popularity of motor 
bus transportation 

Laminated Wood Disk Wheels 

ll^HKKLS with laminated wood 
TV disks are now muniifactured fur 
all types of motor vehicles. The disks 
are built up of thin, rotary-cut piles of 
wood glued together under preMnire 
with waterproof glue The grain of each 
layer runs In a different dlrec^m from 
that of the layer next to It Tbia proc¬ 
ess of lamination is said to make tbo 
eumiilete disk very strong, non warpaUe 
and rcsll lent The weight of these 
wheels la substantially the aame as that 
of a spoked wood wheel, but the re¬ 
sistance to transverse sfaoriu Is said to 
be mnch greater In -order to render 
Inflation of the pneumatic tire oonven- 


lent a patente<l angle ooiiuectimi Is fur 
tiisheil which goea on the tire valve 
stem and iwrmlts the tire to be Influteit 
from the outside face of the wheel The 
design of the wheel la such that the disk 
can reaillly be fitted to any standard 
bul> and rim These wheels are said to 
lie stronger than the conventional wood 
siKikc wheels of equal weight 

Use of Horaes Bacomiog Lon in 
Citin 

T he Dureaii of the Census, Depart- 
nient of Commerce, announces that 
S0,nflD horses were reported In the C\tp 
of Now York at the census of 1920, as 
compAreil with 128,224 reported at the 
census of 1010 There has been a slml 
lur marked decrease In the nomher of 
horsn In all the principal cities In the 
United States so far as beard from 
C*hlcAgi> had M388 horses In 1920, as 
compared with 68,122 in 1910, FblU 
Oelpbla. 10,472 In 1020, and 60,401 In 
1010 In Baltimore the numlwr of horses 
reported at the ceiisuses of 1020 and 
1010 was rcspectivelj 7878 and 15.840, 
Id Boston, 10,093 and 23,007, in PItU 
burgh, 6032 and 12346 in Cincinnati 
6061 and 18,001 in Cleveland 4024 and 
16,889 The above figures nmy be taken 
as an index of the growing use of motor 
tnius|iortatl«m, both for Imslness and 
pleasure In various municipalities. 

Gudlim Cara Keep Railway 
Operation Coata Down 

T HB Carronton 4 WortbvIUe BaUroaa 
Co, operating a strip of road ten 
miles long, Is the only company operat 
ing In Kentucky which bos not raised 
passenger fates stneo the doptesslon pe¬ 
riod began This company solved tlie 
problem by shelving Its steam locomo¬ 
tives and striiHtltutlug gasoline motor ve 
bides The cars have attracted the at¬ 
tention of short line railroad companies 
as far mmth as iKiuMana and as far 
west as New Mexico Automobile man- 
nfacturerv have studied them with n 
view to their practicability for adapta 
tlon to street car service Operation of 
one of these cars for one round trip costM 
|2, counting repairs, labor, goo, oil and 
d«t>reclAtion The trip with a steam lo¬ 
comotive coots from 918 to $18. There 
can be no doubt ns to the practlcabnity 
of gasoline car service on omall ralk> 
toads and branch Hues, and we can look 
for a continueil Increase 
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AttSWii i9BL 

PklBtliiv'wltii Uetel S|p«7 

(CoMHiuml from ifmgr i37) 
tb« groiiml tbat oxidation woqld prorent 
tbo formation of a bomticetteoiMi lajrer of 
protootloff motal Tractlcal raniltH wn 
inidict tbla aaauniptlfm It Is true that 
in moat iiM>tallnratoal prtK*pHitoM xiim nml 
air do afCect inctltod metal and fnHiuoiitl> 
hiing ohout rapid nxldathui and on the 
fhce of It ouo mlKbt Imnalut* ihHt the 
aame pbeuomena would o(*onr with ato 
mixed, molten metaln. But iHe apood 
with abkh finrina, projection, ami ^^freex- 
Injt" of the atomlxetl metal taken place, 
in relation to the emnparatiTel> roodenite 
tenqmmtnre einphoed, lg ariMiter than 
the rate at which roaition would hare to 
occur to ludiuv oxidation In other 
words, It Is feasible to melt and to so¬ 
lidify n metal so quickly that there is 
not time enoufffa for the ntworptlou of 
oxyicen or other vaHes In proof of this, 
Kcboni> has fused lead and thou sprayed It 
with a stream of (‘omprcHseil oxyKcii, ut»- 
talulitx thereby a normal homoaeneouK 
layer of the metal althout any trace of 
oxldatton' 

In flermany wooden toltaeco pipes and 
the Inner sarfaces of beer kegs bare l»een 
**inetaUiieil tt> protect them against Are 
in one taxc and to make them tight and 
more durable in the other lelegraph 
aud telciibone pides hare had their hurlefl 
ends and a seethm Immediately almre 
the gronntl sheathed with a film of lead 
to prevent rotting, and the blades of air 
craft pr(q>e|lerH have been coated with 
olmnlnuin Metal spraying pistols are lie- 
Ing nHc<] to mirfacD s^lth alumluuiu or 
clipper aprons, smiteka, gloves, etc, worn 
by workers tn chemical foitorles and lab¬ 
oratories where the fabrics might otlier 
wise almori> chemU^ls and Itecome dan 
gemnsly combustible If brought (l(»se b» 
a flume The point to be uoted la thot 
materials which are normally cousideitsl 
mure or less Inflammable can bo c*overe4l 
with 0 skin of metnl wltliont being in 
jiired In doing so Clay models atkl many 
other w<»rks of art can be gilded slivered, 
iHipi>ered brtmxed, etc, by means of the 
Kcbniqi aigNiratus The work Is of such 
a character aud the textnre so true to the 
natUK of the metal that the eyb is readily 
deceived as to the Ideirtlty of the under 
lying sniqiurtfug Matmtauoe 

Holuework In the LaborEtoiy 

(ronfiaved frotn page ISO) 
tween sewing and sweeping and wnsldng 
Washing at tlie tahlas of vaiylng elera- 
tions exacted different ratios of heat ont^ 
put Twenty-one calories were required 
when the subject worked In a comforta 
hie position, 23 calorics when the pan was 
so stationed as to neivbsltate mlidng of 
the arms, and flO calories when dlshwasb 
Ing was redneed to a back bonding Job 
The unpleasantness of the Usk was not 
broached by the experimental cnuriuslons. 

lAundry operations, both washing and 
Ironing were not outside the province of 
these observations^ The work was done 
on towels 10 Inches square The washing 
oqutiiment comprised a small galvanised 
iron tub aud a scrubbing board, white the 
ironing was accompUshetl with a iHtound 
Iron uu a table of suitable height A 
towH was rubbed on the scrubbing Iswrd 
40 times In SO seconds, wrung by bund for 
15 aeconds, and then exchange for an¬ 
other towel, 10 seconds l»etng allowed for 
trauHfrrrluf The energy output In 
uosbing was 400 calories per bmir, thus 
earning for the asslgument the riassifl 
cation of labortuus toll The presence of 
Water In conducting the exiK»riments 
wo^ld uudotibtadly have llicrcased the 
flgnm of heat reanirement as It would 
have enhandsd the weight of the towel 
as weil aa wet artlclM would have offered 
more lesiMiioa <m the eerabbing board 
and In wringing. Ironing pfoceeded at a 
rate of th strekaa in fid wonnds, 10 sec* 
node being etlowad for axobanging towels. 
A oold iM was iiaM lest beat should ob- 
"teoct'idie meaearaments la |be cnlorime- 
t«r l^^nargy |spaodltare wu 24 cal¬ 


ories an hour, thus Ironing being dnssiflod 
aa moderate toll 

The womau subject retmstHl in a com 
uMMi bentwood <halr while knitting, cro¬ 
cheting, aud hand seulug Motions, other 
than tiuwt' in\ol%ed In the Immwllate task, 
were kept nt a mlulmitm An niicooi 
phdtKl MU 1^1 ter was the iibje<4 (>iiip1ove<l In 
tho knitting oi»eratluns, 23 Htltcbes being 
adrolnlHteretl to tin ml nub* A Hlinfde 
pattern and flue (*otten thread norc used 
In the crocheting cxpi^rlmints Hand 
Mowing Inrludwl varying tyi»e« of work 
Making a plain unimdded scalloii (blanket 
Mtihh) nil the etlgc of a small ploco of 
flne linen, at the rate of 18 Rtlt<h(*ti n 
minute, Hlmide running on light cotton 
giRHls, 6 stitches lieliig takeu on tlie needle, 
one to one heat of the time measuring in- 
Btrumeut. then the Utreail ptilhNl ttaroiigii 
to four boats, with a total of 30 stitches 
l»or minute, heinmliig on light cotton 
goods, nt a rote of 30 atlMteH to the 
raliiiite, the thread Iwlng pulled all the 
war through after cac h stitch, daritiug 
lightweight cottou hose with a tbremd 
alHiiit 24 Inc lies long Huch tasks entail 
a ndatively smalt cxtietidltiin* of energy, 
ranging from 7 calories an hour for 
sewing with the riuiulng Htluh to 10 
calories tier hour In hemming The heal 
output while kulttliig 10 to 11 calorics an 
bmir, slightly exceeded that entailed in 
cTcshetluff, 8 to 0 calories The variation 
Is attributed to the w<ml sweater lieliig 
knitted w*clgfalng more than tho cotton 
lace wriilch was cr«»otietod Also n more 
liberal play of hand and anus was In 
volved in knitting llie materials In 

hand sewing Iwlng oppnixlmntcl> of Uie 
same weight the dlffereiut^ In heat ex 
liended arc attributed to the extmit of 
lno^ement required With a rtumlng 

stitch, 7 (*alorlcs tier hmir (he movecuont 
of drawing the thread to Its full length 
was made only every six ntltefacs or live 
times a minute, whereas with hcuimltiK, 
10 to 11 calories an hour, It was made 
after each stitch or 30 times a minute 
Newlleworicers, In practlcul oiieruilons, 
avoid the long thread because of undue 
I exercising of Uie nnuA. 

I Advocates of misleni coDTcnlcncN*s in 
! the hcHue it wonld seem, can draw on ef 
j fective object lesson from these expert 
mental conclusions which acHMirately de¬ 
termine euerg3 expenditure In the per 
formance of household tasks Kven uii 
! der the most pleasing environments the 
I housewife spends liberally of her reserve 
I forces when the home Is devoid of mod 
em facilities, certainly the toll exacted 
is not a mere calcmlatlon of eflTort wasted 
Imt B xacrlftclal oxactifio where hnnuin 
, values |)ay dearly and even the tenure of 
life la abridged 

ying the ConpliBg of Trains 

iCtmtinued from page lU) 

Where this coupler is useil the cars are 
couptefi and nucoupled In the usual man 
ner The headpieces or mating members 
of the Futrcll coupler are snsiiended be¬ 
neath the present draw^mr ctiupler and 
are antematlcally forced and guided to¬ 
gether by means of oprlng pressure and 
guide members extending on each aide of 
the opposing bead The Kntroll device 
maintains an airtight Joint through Its 
automatic aolMocklng coupler, and the 
gaskets meet Just Wore the metal faces 
of the cvHiplors touch which allows for 
mane axial play This movement blocks 
the escape of steam or air and seals an 
tomatlcaUy any possible avenue of es¬ 
cape The coapleris metal pipes, which 
carry the steam, air and signal system, 
are blugod to the ends of the other car 
pipes by means of aoiversal Joints. This 
allows plenty of room or play when the 
cars take curves or causa movemouts 
which necewdute more or less of the 
freedom for which the rvtfef hose mokes 
room. 

The Pntrtf I coupler eonnocts the steam, 
olr, signal, electric light and telephone 
lines on the trains wltfaMit men going 
between the cars or coaches to make the 



Tools of Industry 


In industiy, art« soeiice. in 
fact m all kinds of work, good 
results require good nnple* 
ments kept m good condition 

If the right sort of imple¬ 
ment u important to an in¬ 
dividual workman* efficient 
tools for indusby and com¬ 
merce arc a vital necessity to 
the nation. 

Telephone service is one 
of the tools of American in¬ 
dustry and cmnmerce m most 
common use and upon which 
much depeiuk. The Amer¬ 
ican public cannot afford to 
let this tool get dull. 


To provide over twelve 
million subscribers with tele¬ 
phone connection, to trans¬ 
mit the vibrations of the 
human voice durty million 
tunes a day and from any 
point to any other point 
throughout the land, de¬ 
mands an expensive mec h a n - 
um of the highest order of 
scientific precision, and an 
efficient orgamzation 

It IS die aim of the Bell 
Telephone System, with the 
coc^rabon of die public, to 
be the most dependable to<d 
of American indusby 



•BtLk System" 

American Telephone and Telegraph Company 
And Associated Companies 
Oma Poffey, Oiw Syatmm, C/nfewraaf 5«rW», omI otf Mrmaiad 
fOM NCTv f BaHmr Smrviaa 



fourteen ^xfletti Iktreet 
atip Citp 

An Exclusive Residenbal Hotel affording 
the I^mty and Elegance of a Private 
Residence Opposite the Metropolitan 
Club and Fifth Avenue entrance to 
Central Park, with easy access to Clubs, 
Theatres and Shopping centres 

eager & Pabcock 


South Dakota 
State Sehodl of Mines 


lUpUCliir. 

Has Juii Closed the bsH year (nils history rowinaUtn- 
Uottsliava at Uiolr doorway sucIi a wcwJsrtal outdoor 
labamtoryMUtsBlaoX Hills rsflea. 

Demos arm anmkmd In Gkfl, 


KrpenoM sra km and much SHstiUon Is xlven Uie In 
aivldml JrtndanL WrlU and lat ta lell y<ni more atmit 
iwadvMUfSsbnepnivlded. ypreatalfwand buofcer 
views addrssw Tha Pnutdent 


we WiU Make It 

AaytfalaS la s mecal s t iB w I n i or aovaky » 
dnead trpm aay nMCal sad labhad ia ny color 

WaftariH 07 Battoa COi, Woterfagiy, C oaa. 


QAA WATER. GASO^M JUMPING 

LEIMAN BROS. AIR PUMPS 

lOTARY-KMinVC 

Vfldely nwd fee casoHne mmuvlnn 
pumie, pThitmir pnm iwprr kedon^ 
pMkM* Mwar, l^tle fiMinff dc 
ykes, hicl iril hnunc outflu gs« 
laraaui and blm pl^ anitollnff 
trlure^l end othM unltiilvw wwd 
blasdnc twttar fur luin vaciHim 
citsnhur .prlinfaf caaino* and 
piuni^ lalfhhw raruom chocks 
bbnviiw away atamplnn and evt 
tburs froiB and laachtwe. 

GUIodsr Ar dME-TAft 

ai WAlJCBRaT.,N.Y 



sad Model Work 

I l ias k la,> j 

lS<ia.lC«a. 
•SBMtSL.IImrToikCky 
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T he dfMnbutlaii 9t WmMmm Oil KngltMa It 
wofld widt N« flite powr tqulinMat 
mwMm* m BOAajr Adirsntacwmt I t rtuf 
tMaBoor tpMi nwiitil CBOi|p«ctaw ud «la»- 
plMgr of dtaln H* tklUtd labor nqulrwl for Ita 
Optntlon Timo t c o n o m l— plat ttw low col pf 
opaMte SB any fndtof ftial eU mabt tba B*- 
itnatr HbI lor any powar raquincnairta IS to IM 
H P WHMfaraalalog 

THE BESSEMER GAS ENGINE CO 
14 Yerli Slnat, Grow Ciljr, Pa. 

BESSEMER 

OIL ENGINES 


Weber CrAnk-Pin 
Re-Turning Tool 


NO FlUNO 
NO OmSTTING 
NO HOE 



•aa M radarKM li from I to tt i 1 of 4 _ 

Ala l aromof I dial omUM ttoa yora 
tar ta maka aarb ite anally tim mA lim and aatb 

WrtNtemrfMiw MdbRMb riMff 

teygJBgg ^;iSBa;g 8 





STEEL SHELVING 

Tool StondE, 

Tool C«bt 
nett, ProMed 
Steel Bench 
Legs, etc. 


m 


Or4tr fremWmheoM Bteek 
DAVID LUPItMl lOM GO 


For Gnaw ith ijool Mtken, Ex¬ 
perimental A Repair Work, etc. 



Fro«9 « to IS n 
•wNif Arraamirf for 
Steam or Foot Pmaai 
Veloctpcdt or 9tao4- 

BpTmmla 

W F AJ lanaoCo 

Motabbohod law. 

‘•Wl&V 


Wdmamtnara aadohlpamtaofOnido Aa b a m oo la o»y 
qaaotity Wo modoeo alljpodaa at oor world Id i ii aiia 
BKU.MBfcmBMINItiriiiCoaa4a WoalBaeony 
Sbroo op B yomo ooo a v o diNte and mafeo all aorta of 


Par online you want to 

KEASaiY dh MATTISON COMPANY 

DCPT • 1 
ANBUWJPCNNA 


Ymt €mm h» eofcMp «aW, if ym 

rsTAMMsn 
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tuuneftionji An3 onintier of cRrs in a 
train can be c o nn a cM d in thi aanie thne 
AH tau cam are cottispcM Andtbeioop* 
line ii <1oDC inataiitaiicoaaly or In the 
HAme brief period of time whloh ii re 
lulred fiir the draw bant to coute toaether 
I hen iH no ibaiite of time aa la the eaae 
uhin a Iraki man mnat fumble la hta 
rreaderi iKiBltlun eonnectinir up the 
Ur )uae 

1hr Fntrell oonpler Is also nncoapled 
Hui luatbHlIjr wbMi the car* are an 

Hilled rhe Urer which dtaconnecta the 
Itada of the draw bur alao releaaea the 
1 <k)njr bars of the Fotrcll emipUr and 
this optraHon U Jnat aa almplo and rapid 
«H a ben the almile (oiineetkin la made 

Mr Intnll had hla flrat oonpien in 
troduiwl uu the puHaenaer coat bra of the 
lAia Aiueeloa A tolt 1 ake Railroad run 
iilnR betwi^en Ijm Angeles and Han Ber 
lutfdluo California The cmiplera were 
in Cl iiKtant aer^ Ice on thta line for an < n 
tin trar daring which time the} rendeml 
the nioMt aatlafaetoiy naalU Railroad 
iiieu prcnoauced the teat a cnmpleto aoe 
evaa 

On Anguat 21 iSlfi the first train 
(quipped with the new coitplir nrriTed 
at the B AO railroad atathm at Freder 
ilk Md from ^^aRhiIlgton *1ba ofllclabi 
pn iinuuud the trip a greater auetijm than 
thei antic liNttcd A deeialim waa then 
made to iilaco the iimcbcm thna equipped 
111 c* uatant aer^lee for aevoral itHNiiha in 
trder that a careful atndf c*onld be made 
in c( Id weath( r After mitral moutba of 
( Dtlniiotia aerrire or abont March 1 IRtfl 
tbe iouplen baring lieen eapuaed to 
hard nange and mibject to beac> atrain 
were found to lie In excellent evnditiou 
and they wen higbl} pralaed liy roenrtierN 
)f the railroad fraternity l^e nap of 
the couplers revealed some minor details 
which (^1d be materUll} impnned and 
Mr FutnU did not dila} In making tbo 
Iniproveincnta The alteratlims did not 
hange the mechanical prtucipio of the 
coupler but only eliminated aome purta 
of the mechanlam that might wear and 
t« ar Bomc of the moving purta 

The conpirni in their improved form 
Here iaNtulled on tiuamugcr enaelna In 
aervlee on May 1 on trains run 

iiing between Masbington IJ C and 
irodcriek Md 'Ibeae trial miw which 
were made to teat fully the improced 
J iitJdl t miUcra are reported as entinly 
succeaaful 

Winning Fordgn Film Markets 

(Contfaued from pope iH) 

1 \err Kuiopean eonntry )a from six to 
Un jeara behind the times In the matter 
of film Ibeattra and finds itself in much 
the same piHiltion aa (Ireat Britain or 
France German nuitlonpicture Interests 
an frantic all} eigtaged In merhaullug all 
muuncr of bulldluga for amusement pur 
|i Mes SCI keen Is the demand for Biotiott 
pU tim entertainment 1 he war Mid not 
detergerman ivodncera from keoidog up 
tlHir operatlona althonkh their market 
was limited to Oantral IbUroiie Appreud 
mstd} aoo new and Improved theaters 
wlU bo placed In oiieratioa this year and 
next it is said Tbeno la acarcely a block 
In Berlin F rankfort and other large tltlos 
without its motion pktnre house, and ex 
Mbltora are frantlcwlly aconrlag about far 
new sites 


ly fbolCMI oat this b oaU wss snA tfao 
AmirhShft compapNa ats pisd in Wltii Risir 
product Tbo gtsat nuOorttr of Amarh 
(aa^ plctovsa which bad hosB lAown In 
Hoatb Aasfriea befora Grig ttsse oooM 
have bocB cdasalflod at ^jnnk and did 
not gain maeh rwqwet for Amoricaa fllina 
In tboaa daxs tbe majority of American 
cTpocters were carrieas or tndiflhrpnt aa 
to tbe poaslbilitias to be gained In Ijotlii 
Amcrlfa and much of the film exported 
was from two to four years c4d 

The war enabled several aggresatve 
Amerlean concerns to gain a foothold In 
H lutb America with tMr modern high 
grade ^otoplays and American films 
(iQlcfctv gained the dominant posltioo In 
this market leading gemth American 
film men drclare the} wrlll never go bnck 
to dependence upon European markets ai 
thex have found the American films greet 
1} snperior to Bnrapean prodortione In 
1019 a piroroinint cxblbltor In Buenos 
Alrra relmlM at the idea of haxing the 
door closed cm French and Italian films 
and started a theater In whicdi he pro* 
posed to show nothing but Knnipean pic* 
tnrra HU venture was a complete and 
s|ieeclv failure for the fans of the capital 
could not be weaned away from thrir 
pieftrence for American pictnrea 

Another striking lllnstratiiA of the tre* 
mendons growth of the exiNUrt bastneaa of 
the Iradiug American companlm Is to he 
found In the erase of the Australian boat 
ness <»f one loutcm Ibree years ago It 
started its Aostrallan agencies with a 
total bnoineas of six per cent of all tbe 
films shown In Anstralssla Today it has 
more than bS pc r cent of the bcnineaa and 
Is oontlnitlBg to grow 

Soap ScNnee 

(f oaHflurg from page iU) 

Dr Adcfif Welter of Crefrid (Oer 
many) has now recelxed a patent (Imp 
Uer Pat 881719) whereb} it is po^ble 
to make an almoet odorleas clav soap 
ccmtalning a low percentage of acbaclc 
acid by a cheap und technically eaay 
pruc6Mi For this pnrpoae liqntd or aolUl 
soap Is mixed In a kneading machine w 1th 
clav or any other filler Ibis mixture 
which does not cxen require a thoraagh 
mixing together Is then divided up lute 
small porntis pieces, for lastence in a 
machine of aultable type These are then 
dried In drying chambera upon frames 
niittl they arc readx for crashing up Into 
IMiwder by moans of rollers This pow 
dcr Is t^n thoroughly and uniformly 
mixed together and it can then be molded 
Into pieces of soitalde riiape by me ans 
of mechanical or hydraulic presses work 
Ing at a prrasurt of from 00 to 800 aMm 
phircB 

rhe process here described (for coarse 
lx crnshlng, dT)lng and grliidlug the 
soaps wltti the filling mateilaU, while in 
the flrat place avokUag the coatly mllliiig 
process and finally ptrasing Gie powder 
thus obtained Into molds amler high pree* 
sure) enables qsda soaps to be made with 
lesB than 5 per crat aebadc acid and with 
out the use of bard fata. Tbsee aoape art 
also far anperlor to mllM soaps due to 
their low perrentoge of water and a ape* 
imiiv low degree of increaslBg the balk 
or swelling 

CmrcbI («r litBtlnr IMviat BSti 


Ihe estimated ohortage of JO 000 thea 
tert dues not take into aocoont anch tcrrl 
turUs as India rhlna Afrioa, Rusala 
Western Asia tbe Balkans Central 
Vmerlca and the hnndreda of Iklanda 
Hhkh dot tke was China were Its bm>* 
tiou pktun. InttnstB developed to 59 per 
cent uf tbe otnndard malotained in 
tea wronld require more than 80000 jlhBB- 
tera alone More than 100000 now t b fl^ 
tern wrlll be soqnlred to enalde tbe d«Mr 
epment of tbe xrorld wide film indittlrr ‘ 
on aarthlng like tbe scale attained Id 
A merica 

irtor to the World War Frsneh and 
Ttallan films completelr coatrqlled ^ 
South American market Tbe war qolik 


AN evtramely tenackma eemeat, cm 
slating of 12 parts aopfaalt 19 parts 
colophony, 40 parts gnttopercha 1119 parts 
bisulphide of earhoo and 00 parts petro* 
lenm can he pmaued aa fUUowa for fafi^j 
tenJng leather belts and tbe Ukn The 
materials, without tbe blsanorida af car* 
ftoB, are first of all plaoed in a bottle 
Btandkf la boiling water and wwilMd ttp 
with pacrolcum for a ibw honta whm 
It bat Odekened taltahlF the mam la al 
lowed to cool oft; the bMpb^ of eaibeh 
la tbctt Bddad apd Urn vbola la aflowadi 
to stand for oome days, the bociia hqlM^ 
fraqoMtly Rbainih The btlttBf H avoBly | 
coaCed with the ewNttt tad pamad 
throadh wim muen; 
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write fulTy and fi^ M Mraqi A 
Co for adviea m SMivd to the Mat 
way of olmi^ pcotaotlAi Itasae 
amd akatebm or a laodet of year kh 
Tihttoa and a dmsripliM of iaa 
davkoi axplaialas Ita opotarioa 
AU eommunUalim aiaahdoHy aon* 
fldaniial Our vaat piaohee, axtahq* 
ng over a psriod or aevanto 
aaablaa us fa many eaaes to 
in ragurd to patantoblhtar w ^ 
any axpense to the euMi OnrHasd- 
Book 00 Ihtanti Is eent hraa on ra- 
quest Tbie BX|dains our matbo^ 
terms ote hi reoMd to 
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Kntcrod at tlw Font omra of Now York. N Y a* Hoeond Claw 
raattor Trado Mnrk UmrlMoml In tho Unltod Slatoa PatOTt 
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Groat Britain rli/hto rtoorvod llluatratod aitlclra muat not bo 
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Deep-Levd Rapid Tranait 

I s An Ago whon mortinnli-nl nthloveroonta of aUrt 
Mng (haracUr follow ono miottier with Imroanlng 
mpldltj, wp louru to In? imn^aiilnKlY l^orv of 
IMHMing map juiltnutolB upon proptwala wliUb, aUtaoutfh 
aiirprlMtttf. are nftor ull naeivly elalioratloua of utrendy 
well triod prltw'lploa 

In Bn<*h n l•AtoKo^> ahmild ho plaootl tho rpoont wig 
Roatlon of Mr Bolton that nor future rapid trauatt 
Huhwn>H Hhoiild l>p Itullt at IpvoU HtifllclenUy deop to 
avoid lutprfpfpuvp with rxlatlng aubwaya and gajR. 
wntpr and cU'tlrlc mahia—built ao deeply, In fact, that 
the UnoN could be run on tangenta and absolutely 
free from curren atrafght to their olijectWe iKitntA Aa 
a matter of fai% Mr liolton auggeeta a deiith of 40U 
feet, efaonalng that low level, wo preautue, with a view 
to being able to pahb, without gradea, beneatb the rlvera 
amt bayH uhleb Hiirniuiid Manhattan and Intervene be¬ 
tween the IMaiid and the outlying metropolitan diatiicta. 

Tho only featiirea that would be atrlklngly novel In 
Hocfa a ayatcm would bo the groat depth below atroet 
level and the coiiMpquent great longth of elevator traveL 
Kor the flrat cMindltion we may And an apprpglmate 
parallel In the tulie ayatem at lAjudon, which la built 
In tho underlying elay and at a raftlctent depth to be 
free frimi interference by the network of water and 
gaM malDH and electric cableN with which any gntat 
dty la encumbered Theae tnbea are nerved by deva 
tom of large eaiiodty, although the diatance of derator 
travel la not nearly ao great aa that propoaed ta/Tteff 
York In this connection we think that the deiith of 
400 feet la exceaaWe and uimeeeeaarr, and In the 
uboence of evidence tt> the cxwtrar), we think that one- 
half that d<i>th or, irt the moat a depth of 800 feet 
would be anttldcnt to dear the deep gladal ravine 
which forma the andlut l>ed of the North River and 
extonilH out to boa. 

The tMAnt la well made that by going to auflSdent 
depth it la pomlhle to lay out a ayatem of exprem 
kfubway acrvlce, with apeeila of alxty mllva an hour. In 
which the tmoka could radiate from the hualnem 
eeiitera of Manhattan and run without curve or grade 
directly to the outlying dlatricta tu Iw aerved It fai also 
true that auch a syatt-m could Iw ImlU on larggr pro- 
purtiona than our premmt aubwaya and might be up- 
Hrnted with mmh larger and therefore more economical 
rtdllng Block It la true again that the cHinatnirtlon of 
tunneta at thU depth would be far cheaper and more 
pxtidUttons than our preaant a y a teui of “ent-and-coTW,’* 
with Ita coatly, labortoua and exceedingly tronlileaoma 
Interference with atreet trafllc 
%e have a pr<H‘eilent for thla of work In the 
eonitmctlon of the IJfoot tunnel for carrying the 
r*atakll1 watem throughout the length of Manhattan 
iHland, which waa executed with unuimal apeed at a 
low coat and with complete aucceaB. In all probablUty, 
the coHtM Involved in the dueatlon of egaement would 
lie very low Further precedent for cheap tuimel oon- 
atmctlon In mild rock la found In the Broadway 
divlahm of the aubway below Washington Helghta, 
which la aa much aa 180 feet below atreet levM at 
IHlat Htrcet The moat aertona problem frcmi the 
operating aundpfdnt would be that of providing ade¬ 
quate elevator faciUtiea. Tbcee. of courm, would be 
coatly in conatrncUon and In i^ratioo, atnee the cars 
would have to be of uauaual dimenalona, and the apoed 
n ould have to be not leM than 700 or 800 feet a minute 
^ The motive for thla bold aad original acheoie U to 
^be found In the enormona rate of increase of the popo* 
lation 4if New York, and Mr Bolton ia entirely right 
In Atating that aa the years paw by It will beoenne 
increaatngly manifest that aubway aceommodatioo of 


the pcMent near-aorface type will Jfe Ittadaqaata to 
carry Jhe populatiou of tan mUlloii people, which thlrig 
yean from now will be living^a NcOe York aad Ite 
immediate suburbs. 

AmaneBts Qflhet 

T he close of a modem wSr, in whUA the whole 
dtlaen strength of the oosntrlee InTolved must 
Ite engaged, is certain, should the war cover a 
number of years, to leave the victors only lees Im 
lioverlsbed than the Tanqulahcd Moreover, It la the 
Ttry Inmy of fate that* in rrspect to the late war, the 
nations which wc»n the dectshm and exacted repdrattona 
should today find themselves borne down hy miUtary 
burdens, whh h Just about equal the coat of the r^wra- 
Hour whkb they hava Imposed 
By the terms of the Armistice and the Treaty of 
VemalUea, tiermany It will be remembered, waa dla- 
armml and fotldclden to maintain more than a notnlBal 
army and navy, or to engage, ou any extended scale. 
In the manufacture of mnnftlona^whlch meant, of 
course, that she was relieved of the hage burden, 
amoimting to hundreds of milliona of doUars, which is 
Involved in the malntennuce of a big army and navy 
FlnancfalZy speaking, this waa heipful to her On the 
other band, abe was re<julred to moke an aimoal repa¬ 
ration amounting to about QOO million dollars, plus 28 
y/tr cent of the actual value of her exporta, the two 
ad^ed together representing a total annual obligation 
4f about 700 million dollars. This la a huge anm. It Ig 
fene, but It U fairly well oiraat by the financial relief 
AS to the absence of a great army and navy 
lite estimate of a total annual reparations Indebted 
mlllluu dollars la that at Benauw Borah, 
who, lo^ an article in Tho Notion» Busifiejia, draws 
attentloBfto the fact that frooi Jons 80, 192Q||i to June 
30; ISSL, the United States aiwut o^er 82S mlUion dol 
lam on ItA army and navy For the year 1021-1022, we 
tiRVe made appropriations of 880 million dollars, and 
this would equal In forty years a little over 88 billion 
dollars. There Is no gslmuiylng the trath of the Sena 
tors statement that we shall nltlmataly pay tor our 
army and navy at the present rate an amount 
e«]uat to the vast reparation idirims agalnat Germany 
We may as well look facts squarely In the foee., If 
we. in common with Great Britain, France and JjSkB, 
(MutInue to Nluk enormoua sums In the mnlnti naaiyif 
ficeta and annles sustained ou a scale which is am St 
all proportion to the legitimate International police 
u(>ceMltles of these nations, we are placing ouraelTea 
luider a fluantial burden that Is practically equal, at 
least In the case of Great Britain and o u l^hlisa a , to 
that which has been aasnuiiad by Oermany 
It la needless to go once murq over the well-known 
arguments against the pr9se|it extravagant naval and 
military programs. We have done that feeqaeatly 
and with all the emphasis at our commaud during the 
years which hare tnterraned slmw the Armistice For¬ 
tunately, and thanks to the great forensic hhUity of 
Senator Borah and the far-sighted action of the Pnak 
dent, there ^ to be held in this country a cotigfass 
wbiitie prim^ object will be Che amicable settienwtt 
of outstanding interaatfonal questfoiis with a view to 
reasonable dlaanaainent Tho succeae of that mo¬ 
mentous gathering, whxm Arst seealoa wlU^take place 
upon AnDlstlce Day, wlU depend more than anything 
else upon the degree to whfrii dlaMmulaticn glvM ptaca 
to a alncere desire to }ock Impartially at both skies of 
every question, and upon a resolute datarmlnatton 
by all eoncemed to laave s n iq rf c to tt and fmkt outMds 
the coundt chamber 

TIm Ncoct Anarioi’s Cvp ClwBufegg 

A OCOKDINO to a recent cable despatch, a ctaal^ 
/\ loBge will be sent by sir Thomas Upton for a 
XAHrtas of races for the America’s Oup, to be htod 
In 1022. Under exlating Qoudltiana, the races would 
be aallad under rules whfeb are tntwnied to pevratt 
the eooatractlon of mere racing Mwlla aad whl^ as 
last year's racing cootesta proved, tatM to do anythSag 
of the Und. The infea jt^emtag fbnn, beam, draft 
and sail area were lakiMd to produce a whedsaone 
type of craft which, alto^had won of lost off Sandy 
Hook, could be con w ted Into a sUunch emtssr and. 
as anch, be counted on to give several years of servtee 
in our own and other wdtora. 


tI| 9 nli wag 

MpMt; ipr'tt Oii^ k 

irtiM INI*Mntwtlr 
overhang*, tIumtorlBito oC the 
and the draft betotoa io mo tora td dWt a TMwfe pdcht 
could pass thfongh dhannels gad glober harbOM 
without undne fear of gronndiag. Jtoolhto food tofe 
tore of the rule was that it sMde foe gr«tor dUflhoe* 
meat and a deeper huU, Olns prdvidtog giaator head- 
room and better oaUn aecon M nedatfahig, to sig nothing 
of the Improved sedwortiiiaM|e wbl^ oouMP with Bk 
creased weight 

To be convtDced that tha rule thlled to proeent the 
<<0110111100011 of rsolBg ttsehtnee, Jc was oen«ary only 
to inspect the hulls and qwr plans or watch the ba> 
havlor of '*liewdntC” and "Shamrock" wbenmr the 
wind began to carry any w^ght In It For tha ssoond 
time In the history of the last <|uarCer of a oentory of 
Americas Oup conteeta, a race was called off becauii 
the weather conditions were eonslderid to be too heavy 
for tbe««e frail racing machines to go out and fhee 
them. A hreese of 35 to 80 knots Is of the kind which 
used to delight the hearts of the yachting men cf the 
days of OoUmel Rtepheni and of the subsequent era of 
the tWD-masted schooners. 

It la a aoatter of hlatoiy that Ju the negotiationa pre¬ 
ceding the "ReeoInto"-"Shamrock" racM; tb* British 
challenger tried to persuade tha New York Yacht dub 
to adopt the Intematioiial rule, In which the aetnal 
afae of the framea and aheathlng at the htill and toe 
character of the spars U qectflcaUy deslgnatsd for 
every clam of racing vessel The 211-meter '’Shamrock," 
which served as a trial horse for "Shamrock IV," was 
built undff this mlA Not cnij was toe a feat aad 
very "handy" yacht, bat her eoDStructloa tiuonghout 
was of a staUDihnem and strength that vrua the ad- 
ailratlon of yachtsmen on this side of the water 

Prerlone to the races; Mr Barton caom over to this 
country to try to get the New York Yacht Olub to 
adopt the Intoruatieoat rule, which was alresdy la use 
among the leading yadit-radiig nattoag Of toe world 
The proposal was hearttiy endorsed by many of the 
leadt^ yicfatsmen, and it looktd aa ibou^ this <I 4 ■I^ 
able toange would ba put through. At Che last mla- 
nte, however, it wti nJecCed, largMy bacause of the 
violent oppositloa «f toe <ddcr aad raactionary mem¬ 
bers of the club. 

That a rule which calls for atroM^ cooatmetton does 
nothing to take the toap and Mthustomn out of yatot 
racing baa been proved in the serlaa of vei 7 Intonatitig 
mcea whlto hare recently been oondaded la the Bn^lah 
tomnnel betwqru flwfe of tittle d-rnatm yachts of Ameri¬ 
can and Brltito design. The boats wme built under strict 
restrictions aa to strength, et eatofu, and great aignld 
cance atta<4MS to the oouteet fedm the feet that, small 
aa the craft ware, they came from the dtoftingWids 
toe most femoUs and sn c c r s rfh t desIgneM of Mg 
yadits «d >0to conntriea. The American boats were 
from dsafalM by Qaidner and by Bargem, whOs tot 
British boats embodied tiie tolll of such uma aa FUa. 
Hytne and Mebolson The five eonpisfe wars bdd 
regardless of weather eoadltioBA and btoti' 

were scut out la br eeses wh&to would iMU Vlad M 
aUppen of "Beaolute" gad •'flhaavuto VT wlto A 
glrlar With one or two exeep d em they caam torough 
the series without a mttoaiv and the feet that Ihsy 
were boats a Uttie staoadier ahd a BtOe hnavtor than 
might have been built under such g rule da gewus fee 
America's Oup eoBteec, does aol sesm to have tos> 
turbed any of the sktppma or detracted one whit from 
the keen Intereet and eutbuelasm wife whfeh the ooo- 
toet waa fettowed ou boto ildaa of the water The cup 
was won by the Brtttto; but feers Win be a 
tor next year, aad these es ute fe 
yearly la latereat aad« popularity. 

W« do not know whether ahy i__ 

or wlU b, bude* th.t % nd. vm 

absurdly Itfed spantiUig mid gpate be adtgdid fee 
(«tM latMMktkwa 'i«cMi x,^t« dt 

«i4 If the wMteb V m 

Witt * BMT ttidtaaa*. «• tMA 

Mt mvMi Iki Mnr XijA 

TMkt Ott ttNiAkttIffik M ilttt tt ^ Mto VU* 

pN^tttt. • Mte ^ ttttt bttitt att.alhiA k 
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WM JIUBM atlte wvMbm 

9iSllilMdRSl(BMur Biratogham, his toofai tCiU Iw 
«a JMi tlNiB a l^ottdrtd rem aco Tbm owner 
«C BatthflaUi Ha4 raeaatty (Ved. and the Watt Oao 
Mury CoofttlttM now porpoaea to taka atepa to pra- 
aaara tou aanatnarr of adence to the Britiah natUm. 

Am AlMMCfClas PUbI la belag araetad on tha Ding- 
man Na^ l WaU iwar Okotoka, In Alberta^ for the pnr^ 
poaa aC akaorblac gaadlna from wet aaa which la 
hlowtog ant el the well at the rate of between two 
and threh aaBHon feet daUy. Bo beavUy la the gaa at 
toto waU laden with oil that when the tap la taken 
etf and the gaa cornea Touting out the minnte glolmlea 
of oit form a Mnlah^rap eolumn projectinf aereial 
Inchoe atoft tha month of the openbif 


A Twelee-thn Ch eae t« A eheeaa la befng maaiifae- 
tnred for axhtbltlon at tha New York BUte Fair in 
Byracoae It wlU weigh 12 tona and will require 
160^ ponnda of mUk, or a day a output of 7600 oowa 

Ifaiaarite FaIL-»A large mataorlta fell a abort time 
ago In the grounde of Salop County AHylum, Bnalaiid 
Dr Hallaworth, one of the medical ofHoenu mow It drop 
into a bnah It waa quite hot when picked up aud 
puroua and light aa pumlce-atono 

Heavy Storma hi Switaariand.—Thia haa been a 
atrange year for Swltaerlaud, first the drought, then 
the aerere anow atorma which wnt Alpine cUinbora to 
the aholtor hata. Prom 20 to 30 Inchra of anow fell 
in aome placea aboat the AOOO foot lerol The tbor 
momoter dropped 30 degreea. 


Bhana Dav a lapma nt . T ha French have aome am- 
UtkMU piana for the derehipment of the Ilhone Klver 
It la pianned to make tbia waterway into a water 
traaaport line that will rival the Bhlne and will aervo 
for the trrlgatloD of over 000/)00 acrea of land Alao, 
MMXXI kUowatta of cheap electric enrrent ia to be 
wfda available^ thna aavlng coal Importa to the value 
of at leaat 000 milUon franca a year Btver porta will 
bate to be Isptoved or at need, created and joined by 
rah with the main land arterica of trafllc The Bhone 
Qfw flown weat and aonth from I^ke of Geneva to 
the htediter ra nean Bea. 


Wwigkwig*a Hnginafiring Prajecta.—Tenders have 
already bean invited for a redamatlon acheme at Hong¬ 
kong; which involves the rednctlan of Morrison UlU* 
at tha eastern and of dty, and the filling In of tide- 
laada pear the heart of the bnatncaa aection. Bcuae 
SAOO^IOO enUo yards of earth will be bandied and 
about 00 acraa of land redalmed from the aea, la nddt- 
tloQ to the land made unable by redaction of tbe bill. 
The fill to be made, states the Trane Pueifle, will In 
TOlve the eooatmction of a aca wall about a mile In 
Iwgtta, from whldi plera and dodrtng fncUltlea of 
concrete a|id stone will extend Into the aca. 

easierata Maato for Badto^The Japaneea Oovam- 
nswrt la botMIng a powerful radio station at Toklo, one 
atmciiig^ foatnre of which la the reinforced ooncrete 
tower for flgpfiofCtng the aerlsL The tower la 672 feet 
hJgli, SAd Of a round, tapering form It meaanrea about 
50 feat fo dlamator at the base, and aboat fopr feet at 
tbe top. atmetnre ia boUow, of eonraft, with rein 
foretog bm ttuonghont Tbp center boUow of the 
concrete tower ia ooraplad by a steel stairway, which 
gives accaaa to a batomiy naar the top^ and to four 
other baloonlaa. Tha tower was cast by meana oi a 
cantral foaawwerk of wood and outside wooden molds, 
which wars afalftod upward aa tbe casting progreaaed 

Qwvcvnmmit Inveatlgallan of Malhoda.— 

With a view to iliD^lCylng and even nnlfylog the 
building cedes of tha many dtlca througboat the coon- 
try, tha Unltad States Burma of Btandords haa been 
eondacting a moat tntmatlag and valnaUe aerlea of 
teats on boUdlag materials and metbods of oonatnus 
tloiL Bsklc walls of varlooa Unde have been aahjected 
to oompcmslcm and Are tests, various ktnda of phiater 
have besB made up and aoblected to rigid teats, stone^ 
cuiw r et a and other bnlldliig material have been alter 
nataiy flr oa sa and thawed out nntll they have cracked, 
and so on, Tha Intentfen barii of all thaos taste Is to 
fonaulato e standard building code which may be 
adoptadlby tfm various nuntelpaimaa throakberat tha 
co uutiy It la ballrved that with a imiflad building 
code It beoomea poadUe to lower Bm coat of building 
conatroetlfla. An artide on this latarsstlag sahlseC 
wBt sppaar In our cOluiima at an eatly data. 


__, _ .—Ilka abserptkm 

of sound by a massive rigid Wall has baan diowB to be 
dua b hugs part to tbe dtealpatioa of energy la the 
posas of tb4 rafleeOag surface. AbaoipCtou dne to foU 
causa IneressM with tbe frequency of the soimd. WsUs 
of oedbary ptaster hav» bean found to snovr SUght 
increaaa is sbsorptkm wUb agtog; due praaumably to 
Insreiumd poros i tr, A luarfced decrease b tbe sbaorp- 
tkip h)r ths wuUs for sounds of high frequency with 
laifs banaases of hvaridlty is the bom, has bsen 
obairVed^ aocoydbg to Uie Fbyrioal Beeltio Thus 
wesi pf bald Idnpdm Sdastey weie obaerved to ihow a 
krakibi dsorSMo hi abssrptleu eoaflkloat amounting to 
w Iter s«Bjt Of the erikteal coaOdant for the toae 4006 
wheiaeMi lebtfre humuity to the mm was toomsed 
frmdflfufswttoddpsr osst Wsightag of a sasil 
■s teQti eibb^lOsstor shewed that to a hamid atmee^ 
phatoi hii anmjMprt uf watar eqaal to one^alf of 1 per 
out ef^be wellhi of foe satepls was tokea oh. Tbe 
ekPiM fobiHtf pobs to this way brm Scesunt 
shseeptloB etoca the Utter da* 
cteesif nm rise of the opeei. 


Florida PIsm to Cultivate Grapes.—The Florida 
Grape Growt^m* Amioclatlon wan rvcently itrganiicd nt 
Tjakeland, Fla, by sixty-five growers. It la expectcKl 
that the 1021 rmp for the Htate will emimtit to loO^NMi 
poanda. Borne growers have already contracted for 
their yield at 85 cents a pound 

Ceylon Grapliite.<->Iii the Island of Ceylon graphite 
Is fnniid in greater abnndance than In any similar 
Hlxed area In the world The soil and rotks of Oeylmi 
are almost everywhere Impregnated with graphite, so 
that it may be seen covering the surface In the sewers 
after a rain The supply la practically inexlmustible 
The pocuUarity of Geyton grai^lte la Its extreme purity 

German Chemlste Activa^The International Frank¬ 
fort Fair, recently held In Germany, waa remarkable 
for the number of new chemico-terhnical producta which 
were placed on extalbUion, showing that the manu- 
factnrera of that country are Intent not only on devriop- 
Ing aome of their well known prodnets, but are also 
busy devising new artiiles with which to build up 
their trade 

Big Bed sf (khre.—^A substance resembling brown 
coal, found within twenty-tour miles of Guatemala City, 
and within fifteen miles of the railroad, baa been found 
to be ochre, whirii when mixed with water and lime 
prodncea a good quality of paint It Is lielleved hy the 
Department of Foreign and Domestic Coramercp that 
an excellent business might be built up In this ma 
terlal The supply appears to be very large 

New Pro cost of Aluminum Manufacture. — An im¬ 
portant discoveryt a new method of extracting alnml 
nuffi from a mineral, which affects the future develop¬ 
ment of Japanese industry and the formulation of an 
eatablisbed air isdlcy of the Japanese Goveniment U 
the result of the iDvestlgattonB, which have been mr- 
rlcd out by the experiment station on tbe production 
of aluminum and Its oompounda. A great refinery 
plant driven by electric power win lie established nt 
Toyogl, A prqjoct la under contemplation to eatabllnb 
a aeml-govemmental company for the manufacture of 
alnmlnom by tbe new metho<l, which (^insists In the 
electrical treatment of ore and enables the production 
of aluminum to be Increased 

Ever-Bearing Oranga Trta Found at Tampa. —Aa 
ever bearing orange tree which citma fruit growers 
believe is destined to levxdutionise the orange Industry 
of the state of FloHdg, if not of the entire country, 
has been discovered by hortlcultnrtsts In a small grove 
at Avon Park, near Tampa, and to protect the specimen 
Its pordiaaers have placed around It a heavy wire 
fnuie twenty feet In height and staUoned guards dsy 
and night The tree haa been In bearing contlnnoosly 
eight years, but nntll recently Its existence was known 
only to the owner and aeveral neighbors, who, accord¬ 
ing to dtius experts, dM not realise its value but 
regarded it merely as a freak of nature A syndicate 
has bean formed to propagate the tree through budding 
so that s large number of trees may be set out to 
groves to 1023. 

Bdlpaa af Bhaa by that Shadow af Titaa^-Ooealta- 
tlooa of one stteUlte by another have been rather fre- 
qoantly obaerved, but there are very few recorded 
resea o< tbe ecllpw of a aatelllte by anotheria shadow 
IFabb, to bis **Oalaatlal Qblects,'* aaya there )a only one 
sadi caae on rec o rd to qofinectlmi with tbe aatellltea of 
Jupiter Modi Intereat tharefore attaebea to the ecUpsa 
of Rhea by the rirndow af Titan obaervad by aeveral 
aatrenemara April 8, 10Si,^to consequence of a predie- 
tloa of tbe event potolibdA tbe pr^oua January by 
Maoara, Oomrie and Xievto to Jhe Journal of the Britlrii 
Aatrcmmlaal Aaaodi^teB. otbea waa completely In- 
riaUde for more ttttei half i#honr Tbe obeerved time 
of mld-edlpaa dUBare d by about 0 mlnutea from tbe pre¬ 
dicted tbne. Hm reeorda of these obaervattona, when 
fully worked ap^ riuHild afford % valuable check upon 
the axlJrttog tablaa of tha tire aateUltea of Satum above 
wnttoned. 


AvtoaioUle 

Gaaellne Soareaa. — According to one authority, 
about 76 i)or cent uf the gsnuUne produced to the 
United Btates is olitalned by direct distillsUon from 
the cnidH About 10 per cent mmea from natural and 
caiilngbrad gas, uhllc only 15 ittr cent ia produ<<eti hy 
cracking pnM<eHses 

British Gaa Dialribntion. —Gasoline filling stationa 
fur auiomcdiilcH ]m\e not come InU* uh 4» lu northeast 
Koglaod and gHragcH um dmm st«»rHge and hand 
filling methods In the handling of gasoline A great 
raajortty of aiitomohllo oi^ncrs buy their gasoline In 
druuiH, keeping It In thilr private garages, nvblle puli- 
llc garages carry only enuiiKh to snfilee from day 
to day 

A Mark of Csrelesa Design or assembly is the pool 
of oil lift on the garage tliHir or riwdnay by many 
tvrri even though thiy l>o new iiiul presninahly In grfod 
njmlr A IhMir piiii Ik rtMiulrcd In muii> cuHes to 
prevent the fi(K)r of tho show riM>m from l>e< oroing 
stained, labile our hlghnays are tiUtk with ail drupi»e«t 
from (urs and tnnkH ^%hUh use them A dollar a 
gallon Is, one would think a rather high price to pay 
for rfmd oil, yet that is alMiiit what Uie averiige motor 
1st poys for oil, a largo profiortlnii of which Is ulti¬ 
mately dep<iMited on the roadways whenver cars are 
used 

A Instrument Board for installation on top of the 
steering wheel ban lH*eu dtvehriHKl amt U being uiaiku 
fucCur^ Ihe speedometer, <iil gage, ommeter. Ignlttw 
and lamp switebeH aud any other indleattug meebauism 
normally used lu car oiH^ratton may Ih> m«iunted upon 
it, leaving tlie apace ordinarily used for tho Instrument 
board and Its ronnectbmn free for storage coiiqMirt 
monts for gauntletH, lump bnlbs, si>nrk pings, curtains 
or any of the numerous other things that miitortalH like 
to carry cm the car In s handy tdsec 1 he crontrol board 
la flush with tlie steciisig w heel and all of the Indtcat 
Ing dovlces are directly In the line of vision of the 
driver, which Is (‘ertalnly a convenience 

Gaaoltoa In SauUlar Demaiid.—Price cuts failed to 
make any material difference in volume of gauoltne 
consumption as tho Bureau <»f Mines refinery statistics 
for Fel»ruary show that the dally avirago of gasoline 
prodnctlon fell off by one mllllim gallons but the stocks 
lucresaed by 108,006,000 gallons. The lessened demand 
wsi also reflected In Increaoe of 18,000,000 gallons of 
lubricating oils In reserve with a diH reused proiluritou 
of 185,000 gallons. The figures show tliat there were 
080,540.351 gallons on baud at the end of February 
Bxpurta amounted to AJ 407 061 gallous, shipments to 
tnaular poosessiouH, 4^30,610, and domestic consump¬ 
tion, 225,105,372 gallons The dally average consump¬ 
tion was 1O,0T0,Ql« gallons 

Drop-Forged Anto-Wbeel a Newcomer.—The latest 
addition to the large variety of automobile wheels Is 
the drop-forged steel wheel which la said to have a 
number of odrantagos to warrant Its use At the iires- 
ent Hme, It la mada chiefly as a replacemcut for sev¬ 
eral ty|M*s of small, low priced popular cars Aa com 
pared with wood wheels, the forged steel wheel has 
Uie advantage that It conMlsts of only a single piece and 
therefore has no Joint to come apart nolog made of 
wrought steel. It Is practically unbreakable Even tbe 
brake drum is made In one piece with the wheel and 
where It fits to the spokes the Joints are nicely rounded 
so as to prevent tbe scciuuulatlon of mud and dust 
at these points. All trouble duo to the shrinkage of 
wood Is eliminated, and if tbe wheri is made true In 
the first place, it should remain true Tbe drop-forged 
steel wheel Is easy to clean and should prove partlcu 
larly popular In arid uectlons where wood wheels give 
trouble owing to shrinkage 

Naw Podtiva Drive DlfferentiaLr^ pooitWe-drlva 
differential of the slnuwddal type designed by A T, 
Nogrady baa been the subject of investigation by va¬ 
rious concerns in the Industry The differential la fit 
ted with the bevel pinion and side gears In the usnsl 
manner However, the bevel gears are fitted with either 
helical splines or slnuw?ldal cams that engage with ex 
temal and internal members, tho latter a portion of a 
member fitted to, or Integral with, the main axle shaft 
When the traction in either of tbe rear wberia varies, 
a cam tends to thrust the differential bevel gear, or 
side gear against dutch faces on the housing, thereby 
setting up a frictional load which ia transmitted to the 
cage as a torsional load, and thus to tbe main axle 
shafts driven by the aide gears. When operating nndey 
ordinary conditions, the effect doe to the cam Is to* 
thrust the side gears Inward and away from the pro- 
viston for pooitlve driving frictltm, and since tbe clutch 
Ing faces are brought to bear one against the other, the 
throat la eqoalad between the Inner and outer riotA- 
tog faciiL 
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Pennsylvania’s Roads 

The Compreheiuive Highway Engineering Plana of the Kqratone State 

By Wiiliam MeGany 


^ otiKlneoriikK feat fnr tcrontor in totol ontiuy uf 
/ftfiiinlH than the f*Hiiniiiii <*nnul U Kulntc on qutptly In 
I'pim^lriuila 1 h brurtl of li oxt*et>t 

utipii Homo iiiilmki niotorlKt gets mlrotl <lu\^n in a 
lUtoiir over itno of tiu* oxpcralilp rondrt that tlio Key 
NtoitH HUfp Ik rtiHhltig to n*plAcv wHli what will he* tho 
tiiipat highway K\8toiu in tlio world 

To tiato I'oiiiiaylvAnia haa laillt and haa In Harriro 
more than not) mllpH of roInContHl ptuKrotc* road built 
to oarry loads of ISiNio tNaiiidN, wore than iOO miles 
of road uiHdo tip of u (^iiiirttt buM with bltumluoiiH 
top, or plain coin rtto more than flfty mlloH of brUk 
rtMuh ami an tNpial HtrtUh of nluHt axpiinlt and now 
macadaiu hifthnar 

The proportloiiH here offer a fairly ko<kI Indleatlon 
of what the atale Ih attempting to do, for tin Hniue 
ratio of rt Inforiisl eniuTidt will govern In tlio (*uii 
Mtrmtlon of a prlinnrr H^Kttm of hlgbwu>a to ifnor 
eventiiHlly more than 4,00(1 nilh^ At the 


Urge In every Inatanee, when it was found that a 
road by many windings waa serving local intereata 
At the expense of the entire state, obangM were made 
111 the routing 

lu some lustam'ea miles of old road were abandoned 
So far an the new state highway plan is concerned, so 
that new concrete highways mlj^t be laid on lines 
as nearly straight as possible There Is hardly a roail 
In the BTKtem crossing a hlU of any conseqnonce In 
which the grade has not lieett changed sometimes at 
Uenvy cost The whole thing is worked out by cngl 
nci*rH cqnlpped with a knowledge of the palling power 
of motor trucks and other irafllc for which these roads 
arc lieJtig Iniilt Pcaiisjlraiiln In trying lo luilhl a 
highway syHttnn <»n wbkb no vebhlc will ever get 
Htm k save AH the resnlt of a mechanical defect Grades 
are made iiasMable 

Tlie lm)Miriauoe of tlilM will lie liiNtnntly apparent 


and a quarter miles by the eUmlnaUon of uimecessaiT 
curves and loops. 

Gne of the best things about the now gystom la that 
It Is eliminating many of the mout danjmeooa grade 
crossings. There were two of these on the Linooln 
Highway near Lattghorne, Both have hami eltmt- 
nated In the new snrvi^ Tbs old road looped at this 
pedut and made two crosalngi. By stralghtent^ out 
the loop It was possible to do away with both Close* 
logs by s single ondeimit of the railroad track. 

Highway engineers throughout tha country have 
lieen watching some of the roodballdtng in the Key 
stone Rlate with unusual Interest For Inatancei the 
greater part of the new rouorete road from Philadel' 
phis to \\eHt Chester, a distance of twenty-one miles, 
which Ik ueartiig completion at this writing, is laid 
on the old macadam road "niis old road was In a 
had state of repair It was leveled off to form the 
foundation for the concrete The result 


prtNieiit writing alKiiit T^O inllcH of this 
work Is under <*oiitrnc( and the Ktatc, 
which aln^adx clulmH the worlds iword 
for permanent, high speeil road bntldlng, 
UKiut to w*t A now figure whlth may ntniul 
for years 

With conditions of labor and muU*rlnl 
markets vastly tmpruveil o^cr tliow* exist 
log Inst year It Ih n foregone (iincluHlon 
that the recomi imidc lu 19110 will be 
exceeded lu that year despite shortage 
of labor, laik of nuiterlalH nnd Increases 
In coat that fon^Kl the almndonment of 
mniir simtlar projects CciiiisylTanlu 




•■s; -i' ^ 




Is a roadbed of rock and concrete aa deop 
lu the aggregate ns that of the fatuous 
old Uomiiu roatls, and one that in the 
Opinion of engineers should last to many 
years. 

t*eunaylTanla*fl primary hiidiwaya to 
heavy trafllc are oonatmeted of an eight 
Inch depth of concrete In the center, 
tapering to six Inches on the sldea. Two 
Inches from the top Is laid a flfty-six 
pound wire meah reinforcement The 
specitlcatlonH require that the road shall 
withstand a presauro of two thousand 
pounds to the square Inch Test cylin- 



' -/i 


1 A strip of tjrpiffil Penasrlrsois nod befont the sotocnobtls enu S A bit of the LJnsahi HlclHrar In KuKon Oranly Fs. I Ths ssm* stretch of rondmir ihawa In tbs AiSt risir. w It li todsg 
Pennsylvania's reads befere and after taking the trfntment preseribed by the State's highway engineers 

f<»rged ahead and completed u total of 41SMT inlbs of to motor triuk exiicrts wlib have tried to send heavy derM are taken by IntqiectorA employed by the State 

dursblo thoroughfort' buidH over some old oonntry highways. It must not Highway Department every IHOO feet and sent to 

Uork had Ihh*ii started at the itose of the season lust lie nKsumed, however, that because Department Is Hanishnrg to examination Bxpanslon joints are laid 

year on au additlnimi 4'VO mlbs of highway which the taking advantage of every possible short cut and makes on straight ruua at the eud uf each day's run, and at 

l>epartment was unable to tinlsli liecause of the com deep cuts through hills that It has ignored the valne all points of grade or curve where they may be con 

lug of winter It is iilaiiaofl to ndd to thU <HmtractH to the state of preservlni^ the scenic features of its sidored necessary 

for n total of 4<Xi mlb's this surumor—In fad, WVi roads. *1 be new sy-atein will hpcii to modern motor travel Last year the ooncrete wav fbd Into tha big ntlxlng 

mllcH already has been Id and work has bi'en startdl some of the lovellegt fl|K$ts In the state, heretofore machines hy«gangs of sbovelerA. Examination of test 

Befon^ the end of the summer many tb^iugh nmtea closed to those who refuao to take ebauees on wreck- cylinders, and of sections brokmi from cradca appear- 

wlll hnyi iiccn roiupletod and oiicu for service fng thoir cars. It wilt open also the bunting terri iug In the ftnlshed road, conrlneed the State Engtueera 

The entire <-OHt of the 'primary aysteni '-4alil out lories In the western sectloa and hill regions where few that most of the fallares of the coostntctlon were due 

so that it will lie iHissible to n dtisen in any part ears ventured in previousjiears. to the mixture of dirt and occaalOQaUy debria tn the 

of the Htutt'ri to mull any other seitiiin over it—is The primary system does not include many hundreds cfmerete, as- when a gang elaaned dp the roadbed 

licing iHiriH b\ the states ^ For tills and other roa<I of miles of road, some of it of the heavy roluforced propgratory to moving tha machtne. Accordingly, the 
work Jji Its program the Highway Depsrtmeut has concrete typo, bring built iJi opoperatlon with conotjl specUcatlons this year provldo that tbara fldkatl be no 

nvallahle more thiiu glUTMKK),000 ludnding Itond Iksucs niithorttlcR slul the Federal government In geiwral, dumplug nf anything tm the gnbgrads Cemeht In 

and appropriatiouK, and (oderui funds. The Itond the state's system through highways, and hags^ heretofore gtacked on the gfade. Is novr carried 

issue Ih fWMfOoooo rcKida connecting (he «mnty seats. PartleiUar alongside the right of way Itot of the oantraetora 

PcriiapH the mnst: ivuiiirkabic feature of the Fenu attenUon has lM>en pafo^IB the sorreya of throngh at work on the state hU^wayv now use ometoB tracks 

svivAulA plan Is that every mllo on the new primary routes nstnl for Itmg distance hauls to the matter of for the concrqte matoCtla. Tbeae are loaded In two 

Hys(<m of highways was put there only after a tbor- short cots An Idea of what has been done here la evl- sections with just thfs right proportions of stone ahd 

ongh Hurveja This was made over exlHtlng routes to dent from the fact that the Lincoln Highway tom sand, TtMSf sssentl^ mstokite are dnsiped 4flSiCt|y 

dotormliie (htir svanablllty, locally and to the sute at Trenton to Fhlladelptala has besa redneed aboat two m page JS$) « 
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Uftt A Man of tho poM a eIr om o «imIo of otaaoi* lOO per oent Cmteri Aaoborlac tho pMitoeln. The bl« tarWnm uml smmton In neiunl opemthm 

Views akmf the Um ef IIm CeribM pewer dereUpment 


TIm Cariboa P^er Plant 

Bj C W. Geiger 

T HIBU are budj wianul feetaree in connection 
with Che new Oeribon power pUiDt recently placed 
in operation in OaUlomla Aluminum cablet, nearly 
one inch In diameter, tranamlt the power generated 
at tbit plant oeer double-ateel-tower transmlaalon llnee 
186 mUea to the San Frandaco Bay dUtrlbuting area 
The Toltage la 166,000, the greateat roltage that la 
now carried on any tratuonlaalon ay tte m, In the world 
Lake Almancv, from which the Oarlbou plant will 
draw a part of Ita waten, it the largeet trtifldal power 
retrrrolr In the world. The tubmarine cablet that 
dellret this power to Ban Frandaco from acroaa the 
bay, ara the loagest lubmarlne cables of thlt voltage 
in the wetM 

The power devetopment area of which the Caribou 
plant is a unit, begiu in Lake Almanor, the aouroe oi 
the Feather River, and enda TS mllet dlttant. a drop 
In altitude of nu^ than 4000 feet The whole project 
In a nutabeU conalsta in using the waters of the river 
over and over again during thlt drop (seven timet) 
for the generation <if bydro^cctrlc power, and Anally 
dtitrlbutliig thmn for irrigation when they have 
leadbad the Sacramento Valley levelt. 

Through the power thut developed there la now 
furnished more than 600,000 hydro^ectric boraepower 
for Callfomla agriculture^ butlneea and luduatry, In- 
diidlng mines, factoriaa, gold dredges, railroads, com 
rnerdal and domestic lifting and coking and heating 
Practically all of this aerrloe has been connected 
within tna yearm eipd iw^whly within the next fifteen 
years the Feather Blm derdopment will readi 640, 
000 h ot aepower 

Because the Okribou power project was undertaken 
on the very heels of the ceaaatlon of World War hoe- 
tlUtle^ Central OaUfomla la saved, this aunimer, the 
toaaea aoflded from the power thorUge of 1018, 1018. 
and 1020 Of even larger Importance, this great area, 
with its rapidly Increasing population, may go for 
ward confidantly In the development of lU reeoorcet, 
knowing that, as the need arises, power and more 
power may and will flow to It from the perpetual 
leaa r volra oC tbs mountains. An Inlereating ddellgfat 
la found In the drcumatance that where the Big Bend 
powar hduae—the largest hydro-electric power plant 
west of tba Miaalaalppl—now stands, the waters of 
the Feather Blvar were first diverted so that tha aatida 
of the river bed mld^t be washed free of their golden 
weight The very tunnel used for this pnipoae 
eveatnally became the power-house diversion tunnel 
To food the new Caribou power plant with watar 
was In Itaelf an endeeering undertaking of magnitude 
Tunnel No. 1, 11,200 feet long and with a capacity of 
600 cublo feet pf water per second, was buUt to carry 
the watara of Lake Alaunor regnUted by two seven 
foot eleetrically contndled gates, Into Butt Vallay, 
down which they course to Tunnel No. 2, 8200 fek 
hmg and with a capacity of 1400 cubic feet of wa^ 
per aaeond, whlrii leads them to the prmire tunnCL 
At tba bottom of the pressure tonn^ a horiiontal 
tnimet 660 feet long, carriea at the present time two 
ilaty-ina atari pmatocka whidi are attached to tiie 
pra m s tumri and made water tight by meana of a 
latge eooerate plug: There la vpace in the horiiontal 
tounri for a third pipe of atmllar dlmensloua. The 
pipe ti»w emerge from the horlaontU tnnncl and are 
anchored on the auifaoe of the hUltide a dfatance of 
54T fret to a point where they drop vertically into 
another tnanel taww n as tiie ‘‘uprlae," which la abewt 
660 fast deap About half way down the “uprise^ the 
ptPfih hy means of large T^eonneottcoa, 
hranob late tour forty-tfro-iiich ptpaa. A taanri run¬ 


ning hoiisontally from the liottisn of the "uprise 
carries the pipe lines about 500 feet to the surface tif 
tho mountainside Immediately bsek of the power 
honae From this point the pipe Unea are laid on con¬ 
crete anchors to femr hydranllcally operated gate 
valves which are installed against the rear wall of 
the power honae From these valvee the pipe lines 
lead into the power house, directly to the noasles of 
the water wheels. Space baa been left In the ""uprise"* 
and borlsontal tonnris for two more 42 Inch pipe lines. 

The two a0,000-horsepower units Installed at present 
conslat of two overhung Impulse wheels, each with 21 
buckets, operating under a head of 1008 feet, with a 
speed of 171 revolutions per minute Each of the 
buckets of these wheels weighs 1000 pounds. The 
diameter of the Jet which strikes them la eleven 
Inches. These wheels and generator coostllule a unit 
Karii unit welidiB 200 tuna. The revolving element of 
each unit weighs 170 tons. 

The Soap-Nat T ree A Laat Chance 

O 0R old friend, K. Monlle, who used to be In 
Florida, but who Is now establlidied In Han Oa 
brie], Cal, asks ns to assist him In what be believes 
will be bla last distrHmtton of the seed of bis beloved 
soap-nut tree This tree, 8 apin4u9 ifaetromsi, to give 
it Ita botanical name, Is some fifty feet tall when 
fully devekfiMHl, and quite ornamental Its timber 
resembles orange wood It Iteam from the age of six 
years, the average crop Iwing about 200 pounds of nuts 
Iter tree These nuts are aHogether extraordinary It 
la the shell of the nut that gives the tree Us name, 
this shell is so rich In saponaceous material that the 
tuicracked nut, right from the tr<«e, cau be used with 
exoeileiit efTeit to waab the bauds ThU suismlue of 



Tin wiM4Mn tImU r that was $iM ta twa 
Laa Aaflafe* balMlaia 


the hull washeN everything from a lace handkerchief 
to a horse blanket, aud 1 h highly lienefirlal to the 
hutnan skin as well as to the scalp Inside Is found an 
edHde kernel, extremely rich In fats and high In food 
value 

Mr Monlle has spent a good part of hla hmg life (he 
la In his eighty-first >ear) In the effort to bring the 
aoop-nnt tree Into more general cultivation In all places 
that are suited to It On several occasional, after he 
has succeeded In accnmulatlug from hla own planta 
tlons a supply of the nuts sufflclent for the purpose, 
he has eoiidiicte<l free distribution of the seed, with 
groat success 

The Buep-UDt tree will not prosper In regions where 
the thermomeler may lie expected to drop below ten 
degrees, Fahrenheit, and Mr Uoulie wlU not smul 
seeds to such haralitles. With this exception he is 
eager to have appUrations fur tho seed from any part of 
the world The last time ho distributed the need be 
had so many requests that the labor and the expense 
of filling them nearly awamptNl him He therefore In¬ 
sists that all applications he accompanied by arif- 
addiosscd stamped cuvelope, plus ten cents to cover 
I lerical work, eti In return each appHesnt will receive 
ten tosted soap-nut soedii, wblch will bo sulBcleDt 
nucleus for an extensive on^hard. Mr Monlle suggests 
that applicants from foreign countries send the ten 
cents in Inteniatiooal postage coupons If United States 
stamps are not obtsinalde 

The sped will germinate sooner if plaited In a hot 
bed, In a box or pot. The seeds should be planted 
inches deep and the soil about It kept moderately moist 
When tho seedling Is aliont 18 Inches tall It can he 
planted at the point In tho open where It is desired to 
have the tree it must be placed at least 26 feet from 
any other large tree, and tho soil again kept moder 
ately nMilst until tho routs are well settled and the tree 
has started a healthy growth 

It Is to be emiduislscd that Mr MouUe'a object In 
asking us to make this aunouncemont is to spread as 
widely as possible the mlttvation of the tree over which 
be la so enthusiastic Ills distribution of 1016 was 
marked by numpmus rctjiuMris for the nut* In mch 
qnauUUea that it was plainly the Intention of the appll 
cants to Um thorn for aosp or for food--one lady actu¬ 
ally asked for iiuitru<^onN us to their pnv>aratioo for 
the table Mr Moulle is giving away seeds, not food, 
amt iiH IH giving them In such a way as to give them the 
maximum circulation Ho will not uudertake to iic- 
knowledge any letters that do not meet his conditions. 
In partlnUar, do not ask for bis nuts by the pound or 
the buMhel, the supply Is not unlimited, though Mr 
Moulle liollevea It Is large enough to Insure teu of the 
tented seeds to everybody who wants them But from 
the figure which be names In hls letter, If you are the 
0001 st applicant you may not get any seeds. 

How the Elevator Was Added 

T he wduttun of the elevator problem fbr two public 
buildings in lioe Angries, two buildings that were 
built side hy aide, was an out-of-doors rievator It 
was imt up at the same time that the pasaageways 
from otto building to the other were InstaUed This 
tytie of "Vqicn air car Is possible owing to the lack 
of inclement urmtber and makes It poMble for both 
buildings to be served by one system At earii landing 
there la a door Into each building, and the elevator 
car la fitted with a door ut each side Tn addition fio 
Its practicability this stjle of fO*stera enables pas 
sengors to view the city, as the buildings are on the 
Hommlt of a high hill—By C 4 Goddard 
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A Problem and Its Attempted 

The Filing of Popen, m Impmred hy the liiventive Td«8i| ol ilPMUMI CMBee 
Bj Wn. L W]nn«m CUef Ckcfi* U. S. PriWOit 4MhM> 


D UR to tbe middon aod rpmarkoble lacreaae of buaV- 
DM bofore tbe Patoit Office lu the qirinf of 101^ 
the reatrlcted force of (-mplojeea therein, and tbe 
archaic method of storing <^ee of patents for sale, 
« sitnathm a rose which caused widespread Inoon- 
veniettee to Tory Important Interests. These copies of 
patents repmteiit. In one body of Uteratare, tbe nsarest 
approach a ooroplate hlatory of our iDdnstrlal ad¬ 
vance and to a aelf-sidnclant compendium of all knowl 
ctlge In the arts of material uthiovement For prac¬ 
tical purposes, they are nearly Inrilnpeimable, In the 
Investigation of technical proldnus, In the ascertain¬ 
ment of rlgfata In IndiiHtrliil property, In the conduct 
of buslneas with iho Patent Office, and In litigation 
before the cniirts Tlu* breaking down of this service 
became tmly a crltU*nl question, whose solntlnn coold 
not be postponed without evident aggravstion of a 
situation already almost uneuduraUo. 

A Blight increase In the force grantetl by Oougroaa 
in the luiit part of 1010 permitted an attempt at relief. 
In the January 17tb number of the ScosnTirio Aiiaai- 
VAV appeared an article relating to this subject which 


mnnliig consecutively from JfA 1 to Rd, SQOyOOO.. 

It Is evident, however, that |hta gyat m a dC 

atoring patents la eontradlctory of nmilagn m eth e dA 
that tbe cQulpment la laadequatt and OMfclaat H k; and 
there la bonnd to reanlt waiter Inaccniney and 
dency To keep thla a y atem at all eAgrtlvi^ oonafanl: 
vigilance ta required. For a tlase after tbeir le i iq i pt 
from the printer thn copies atorhd la ttda fakhioa art 
freebly arranged and lUoatrate the coaditiima cf Che 
present method of itorlng at thdr very kaaf. They 
stand up well and the numlieriiif on the mniUn bands 
or wrappers Is clearly displayed. Hut thla favorable 
appearance la not for long. The sale of copies as soon 
as published proceeds very rapidly, tbe stodi la soon 
depleted, and after repeated **pullbiS^ copies fVoiB 
a given bln tbe coodlUon abown in Fig. 1 noon ap- 
proacbod. That figure lUustrates tbe conditkui of tbe 
copies from three to fimr months old, after wtaldi 
time the bundles are '‘pushed buck,*' i. e., closed up, 
and straightened It la needless to state that con¬ 
siderable labor la thus entailed and wasted, and that 
until tbe copies have been "pushed back,** effidant 


waai and la fvsn utQL ihan^ nb » ip 
Fntant ot iiffc 

A yaw** trial'Witt nMHK iNMm 
T tMtt tta wiiMT ttat ttwIamjiMjNVi 


-V"i 




tlia -muMdiial” caw waa mftmm tti aitt pjttwftn 
attwapt te aolw tta p iw fc l a w 'ttajttMiMitSactt- 
ttda or tta (HBw for aett a ‘ttattattitt ^Sttfika 
dattlentm ot wca w i aWii t tfian tk 
finally detarmlaad that a atfluHah dHMmdid sMn a 
bypt^MsIa dUgme^ldhttr fiivonlln in ttS onh that imd 
hitherto bean ntiUaad. IniiMd of making tha dlman* 
ston of the eompaitUHnt ^tip 0 n 6 im% upon tha alan tbs 
larger bnadlH tt wan made dependent upon the gpeoe 
occupied fay the ame W er^hgadkA It was evtdaat that 
with tbe amaUer bandUa'datataUnhig the alae of tbe 
indlvldnal compartmenta, practloally the antlra upaoa 
of theae cmnpartaiettts would be o c uup lod, and that 
the protdam of avoldlan waste apace wag advuA the 
obvious objeetton to this adusae was met by anetbim 
and atilt more ladloal dnoaitiue; tbe ariangmaSnt of 
open apacea In tbe same base, where the eauMs of 
"fat** ooptea "aquaeaed'* out by the redaead lias eC 



depleted graphically the fallen atate to which this 
service bad descended As shown In tbe plctarea 
accompanying that article tho copies of patents were 
stored on open wooden shelves, wrapped In muslin 
bunds, witbont means to snstaln them in jtlsce or 
properly to Identiry tbem, or nuke certsln tbclr posi¬ 
tion la regular order Lack of equipment and lack of 
previous opportunity to develop a comprefaenidve plan 
had brought the coiidltlou tlopicted to ]iaaa 
In tbe fall of 1010 Comnilwiiimer Newton Impreaaed 
upon tbe Chief Clerk of ttie Office tbe neccaatty for 
(tctksi and, in view thereof, a eomprebenalve snrvuy 
was made and a geueral procedure outlined It was 
found thst the copies wore stored In no sequentUI 
order, hut fn broken groups without nnmericAl relation 
to eaefa other, from cellar to attic, and In every wing 
of the building but one This was due to tbe fact 
that only such space could be acquired as was released 
by the Interior L^epartment, which occupied until a 
f**w years ngo such porthais of the Imlldlng It deemed 
nccesmry for its own purposes There were found ST 
grontia In scattered arrangement, and the attempt waa 
made to reduce tbe gronps to as many units as there 
were physical divisions to centain them Meanwhile, 
the copies wore stralghtenet out, oonnecCed In seqoen- 
tlat order, and brongfat frean and carried to aU parts 
of the building to be assembled In prcqier gronj^ngs. 
Out of the 1,400,000 bundles of patents contained In 
the building, about OOOjiOO have thua been finally allo¬ 
cated In a portloa of tbe west balcony, for Instance, 
a wing 270 feet long contains a quarter million bondlea 
of patents In so-oalled "bulk** form, without a break, 


bad ever fr^hrasly been tried Casea divided Into 
small compartments to bold copies ot but one ssvlal 
number bad been anggasted and, la fact, an 
used to amne extent BHrpdie. But tt wis 

necesMiy to discard of fnrtbeg «f ttwaa 

units, called ‘‘indlviaK^^ieer as they poaisased 
grave defects whldi afl ril k Mia l dtadoaed. Patesti 
vary greaUy in tbltfkfiAtT^lpMa graat nuriority of 
instaneea from two to ten Sheets. Than k ^ 
disparity In the space openplad by anjr^knpdla ponwas 
Ihg the ifapM serial not iair on ariffibiit of the 

varying tbMmeas of th|oAtSA bpt also oSWmwht itf 
tbe varlatkm of the lib ^coplSa. TTtrrtjjjniiUtl 
vldiiar' cases wept, tbf^^' i^rriggifl^rffKlsiiiiliT 
compartments, riSkp emmah to receM^y^ftwK 
cept the very Imlfcleat Wik the lscdSl|QpS[ S- 
termtalng tbe slss of theJhKUxMnal oooqmt^UllPES, 
neceeserily a decided Mw oTXmoe tmttmdr the 
arcess of space octmfilefTfnt tbe boHi fbnp of atimge 
amounttag to ahoot 7b ffeg oent Jm ^ 

disadvantage and. the fadt that the PpM ttfjpssfii 
copy coUected dual, this mm was a dOdM im^pra- 
ment over the **bu1k" a rtihg enri m t. In Uik Uttar, 
thrrt moveme n ts are ihsnlw for Che oC a 

copy^ The boiidto sufest Ju withdrawn oathtifdt)r, ttia 
copr^wqnted polled ohi ki rtdht aniM tmm Ita 
wrapper, and tbs fahadlf Jjkn p«^ m tba 

"IndlvidoaT qaei^ each ^Sajpartmeok holds >ri ssk 
nnmlmr, then U a dla^ yUies lor aM| pspy, bttd 
but one movement Is thqnlred to "pi^** sa 

suted befOPh the in s tall a ti o n ta the "todtvldhbr caaaa 
had to ba dtacanM. It IttsraUg ale ap iflfmm whkh 


the Indlvldnal comparttawta eonld be atoffsd at lasirvs 
stock. 

Fig 2 riiows the detatfs of one of theaa eaaea. Tbs 
framing is made of wood, tbe horlsoatal sheivlag being 
slotted for tbe recepdoo of galvanlsed-lrml vertSeal 
pardthms Some of tbe units are Shown before tbem 
partldooa are slid into poaldoa. One berlamrtal row 
of copies has been placed, containing oae bundled nnm- 
here of about flOOO Individual eofdca. It will be noted 
that a verdcal column of frae-spaoa co^artmants Is 
left to tbe right of the pardtiened Sbelvlag. ThU is 
fur tbs' overflow, wbldi Is sssa to he oo se p i e d hy 
yrepped bundlSA and whtefa wffl eumpclm about 10 
per cent of the ooBtoals of tbe mm, Under tile went 
fortune, the votaam of this overflow oottpartfiMBt wfiQ 
r ep r es en t the wuitsgs of apses as eosaphsed to the old 
*1mlk" amngsment when the latlmtls mt Us heat and 
lik,^^^reaaed upo oebdltloau 

An Intensditf fsatnre od the OBdafni etlO B iqtotw to 
ttae^ vertical pfifttdea m dh^^ Hi the horisoatal 
^Hndtvldnal** toss, It had to support the walpht ef toe 
bundle su p sep o e ed jpu It la this new toss It haw per 
stmetnrat fuurtlon and sen, thsrstore, bs mside nev 
toUt tons kavlag m tm f i imMm ^ 'SPritol 

natoHy to too dttidsi^tts te ap stol ddl iMtok «ds 
nsnw toe of to#' emfito am mmmtbrn 

lur A tttttt ■fl*—Itti 

tic. i S* *** ^ idbuii-ttiii^ 

"’fluiiilMi '^1 ’ 
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b$$%f IMatf am aUboMit rm|yl»i hC for ftlag l o wdlr ta i w radio iwnmcoo. A kitOi conrylur a ooppor wiro lo Aown from tho conor and urvci m thr orrlal Oolrri A kntt mao-dorrytna 
Ulo bolw prwarod tor • ttsM with a radio aortal Ri^t A iiaall aao faalloim Mna ami aloft with a ooppor wlro to aerve aa an aerial 

H«w UtM and balooiM maj be y r eaeed lain aenrlee for pattinf np the temporary radio atatioa 


1lM UUqpdtooi Rftdio 

B|y Aitiuur L^nch 

BOORW8 baa bM remarkably rapid In radio telef* 
lapiiy* and little leap than aetoviidfng In radio 
teUptaMiy^ By far the gr eatoot faodnation In amateur 
radio luia been bronght about by tibo almoot imbdier- 
aUe devolopment of tbe radio teleidioiie, fur, bad It 
not been for this, amateur radio would still be 
oonlhmd to tboae either nndcriftandliig tbe telegraph 
eodo orwUUng to master it through perslatent practice 
Whereas np tiU the recent past the ordinary layman 
ala^pAy heard a iamUe of meaniuglcM dots and dasbea 
when tigtentny to radio aotivltlea, today tbe same 
layman can heagttrtreioH music and regular coiiTem- 
ttons whldi need translation of any kind The 
radio tilflphono haa made radio Interesting to eroryone. 

The noaber of radio telephone stations In regular 
opera^OB la truly aurprlslng. The reason for this 
rapid g w art h !■ gtaq^e enoukh Until the practical 
deygl o piBeot of the racunm tube, which in Its main 
egMBtlalg ie simply a form of Inosndesoeiit lamp with 
a number ^ additional elements Introduced Into the 
pbuN bulb, there haa hetoi no simple method of gen¬ 
erating radio warsa for the transmlssioa of speech 
The pnmharanms and amttering arc, tbe highly expen- 
sItu and Intrleute hlgh^Crsqosney alternator, and other 


clergyman. dellTerlng hla regular sermon, can broadcast 
his Totoe orer a wide radios and reach thouNnndM of 
listeners by means of tbe present radio teletihoiie 
Music can l»e broadcasted with little dlfflculty In 
fact, msnufacturm of radio apparatus may be expected 
la tbe no distant fntnre to maintain regular broad¬ 
casting radio telefdions stations for the purpose of 
famishing music to the users of their receiving sets. 
At least one company plans to prodoco a rcoelvlng set 
made in the form of a cabinet pbonograi>h, which, 
standing In the home of the uM^r, may be tuned for 
recetvliig a sermon, speech, music, market reports. 
OoTemment bulletins and whatnot when radio 
telepbtmy becomes still more popular 
Tbe United States Ckwerament has undertaken the 
broadcasting of infuraiatlou regarding the conditions 
of the llve-atock and similar markets, In various sec¬ 
tions of the country, for tbe benefit of farmers and 
Itve-stocfc raisers. This service Is proving such a 
success that U will be «nc|iaiiaea 
For tbe benefit of mariners tbe Burcon of Light¬ 
houses of the Dopsrtmrat of Commerce has established 
radio bescQQ stations, which are designed to function 
with as definite reliability and over as great distances 
as the lights and other signalling devii'cs. 

And all the foregoing, be It borne in mind Is avail 
able for the layman There la no special (xkIc to 


master, while the receiving apiraratus now available 
U Ht» Hlmple that aiijmie can use It. Truly, radio Is 
now available for cvcrvbody 
Is It any wonder, tht^n, that we find the camper mak 
lug use of a radio rccchlug w^t lo keii) In touch with 
the world s happoningR or porbaiw to secure a llttU 
music for the evenings entertainment? Instead of 
enntlng a large aerial, the ramiicr simply makes um 
of a large kite nr n Hmall Iwlloon whUh 1m m nt up 
wiUi a long (‘opiN^r wire that serves as the receiving 
aerial For shorter distances the amateur ran idttsln 
satlsfoctory rcHiiItM with a umaU oiihkior aerial or even 
a doM*u turns of wire wound on a square fraiarwork 
making what is known os a loop aerial which la used 
indoors. 

Trawlers for Battlcahipa 

O NE of the most significant transformations In Ger 
many has been the wholeHHle reorganImtion of 
many of her largest industrial plants, formerly devototl lo 
naval and military construction, and their adaptation 
to meet the peacetime ftemands of WfU'ld commeree 
Wo show three pictures tukeu at the well known 
(lerraan Navy Yard at Wllhthnshaven which IndlcaU 
this transformation from war to iieac« activity One 
of these represents the hnlldiiig of an gl)00>tcm com 
merclal steamer uism wajs which, formerly, were de¬ 
voted entirely to cruiser and battleship conatracUon 
At this yard, also, there have lieen built since tbe 
Armistice sevoral steel steam trawlers, four of which 
arc shown In the foreground adjacent to the pontoon 
gate of one of the masonry dry ducks. It will be 
remembered that the Armistice conditions colled for 
the breaking np of several naval votmeU that were 
under conutnicUun at tbe end of the war, and one of 
our plcUirea shows a workman engaged In making a 
long cut through what UMfks as though It might have 
been a section of the side or deck of a war veswH 


old-tliM Mthods haw been quite out of the reatii of 
the uutew Today, however, a smU radio ttiephone 
•at; with a range of anything np to aay 2R ml^ la 
quite within the reach of the average pocketbobk 
la any of our large dtlee we now coae acroes aeveral 
radio telephono atationa that are owned and operated 
a aa te ufg who tajogr tbcoMolvet by ecndlng out 
radio och ce r u and talka that may be pidEod up by 
anyoB* within range and pooMmlng a recetrlng aet 
Badlo triephoaea are now bdng employed In certain 
ae cti ooa for apraadlng tbe goapel, eo tu apeak A 


























148 


SCIENTIFIC AMERICAN 




Twenty Miles a Day 

Inadequate Termitul Fadiities and Thdr Part in Ow Frei|^ Gongeatkm 


T HK dar of renewed indiiHlrLal nrtlTlty Is admitted 
to Ifo dose at huud Uith U wlU cmm again tbe 
fanilUar cry of ‘ car HbortuKt ' with Uie dtatlun 
Joanni to tsaaufacCureni, morchmnts farmers and other* 
by reason of delay In receipt of goods, tnaterials and 
prvHlucti^ and imeirtaluty caiwed by the unecuDomlcmUy 
mIow moTemeut of frel^t 

I am airaro that a vast majority attribute this 
habitually alow moTement of frelicht to shortage of 
rolllna stock and rootlre power 1 atUru here that It la 
rather doe to ahortaae of termliuil factllty, In the main, 
and that, not the purchaHlng departments of the rall- 
waya. biU only the enaltteerlng departments, will be 
able to oorrect that conceded defect in onr system of 
national tninsiiortatlon 

Krery enalDeer--erery sdentlat, indeed—knows the 
‘iMck of the hottle" principle as applied to the flow 
of railway trufllc, that the kmded cars of a railway 
aystem may not pass along the lines any faster than 
the tenninals will permit, and that the morement of 
frelgfat In normal yeara has for long been slow enongb 
to give haulage by water through the Canal from New 
York to San Frandeco in lesa time than that required 
for ohlpment, trans^ontlnent. by land 
probubly not erery one who baa apecu 
lated on these matters has atopped to 
think that. In the very nature of the 
case, congestion could not be caused by 
car ahortage—a proposition at once nn- 
sdentlfle and aboard Blow morement of 
frelgfat and congestion are resultants from 
inadequate terminal fadlltles, from fail¬ 
ure properly to engineer the lines. A 
failure not to be charged entirely to the 
railway flMndent. but rather to the on¬ 
coming of that period wherein railway 
c^lt waa weak, and capital dllBcuU to 
be obtained. 

We cannot, however, completdy exon 
erate the railway flnandera of the past 
from blame for the inadequacy of the 
terminate Engineers have pleaded, and 
been refnaed funds, for termlual improve- 
menta, In years when the people of the 
United States (and for that matter of 
Ewope) had abundant capital to aell to 
onr railways for what use the directors 
wished 

With the dawning of the day of revived 
Industry la it not timely to ctmalder by 
what meana the railways may best pre¬ 
pare, and how they may forefend against 
the oontlnoance of the inordinate delays 
Which have been so heavy a harden on 
American business and on the peofdeT 
If the American railway honae is to be 
set in ecMomic order, the engineer will have to be given 
permlaaioQ to go full arlontlflc speed ahead, and provide 
that which will enable the lines to perform their 
economic functions 

It waa fifteen years ago that the late James J HIU 
decla^ that one MUIon doHara a year for tea years 
for Improved terminals for American railways were 
needed to provide reasonable faculties for movement 
of freight 

Bncli engineering Improvements were not provided 
The englneora hailed Mr Hlll'a pronunclamentu with 
glad acclaim They knew he had *|»okcn truth. They 
know that In no way other than by widening the neck 
of the bottle could freight movement be aei^rierated to 
that which might be regarded as an economical banl- 
age distance per car per day 
Instead of giving heed to what Mr Hill said with 
a world listening, and to what the engineers wen say¬ 
ing aacta to hla own superiors, conventions adopted 
resolatSona denouncing **csr riioitage” and demanding 
that more cars be bought and more locomotives placed 
In nmunlsaiiHi. Even the Interstate Omimeroo CVnn 
mlsalim named a snb-oomaMMon to hold hearings at 
stated traffic center points, go '*car shortage.** 

But these hearings devrioped that, not more cam. 
but better terminals, were the ocmdltlon precedent to 
solving freight congestion, together with some reforms 
in loading and unloading pratftlces. It came out at 
last that, were more car* bought, congeetion would 
be worse That that which was needed was to increase 
the miles per esr per day morement. For, the true 
test of economical haulage Is the number of mites per 


By John Lathcop 

day we move our freight—and not the number of cara 
In existence which are loaded or ready to be loaded. 

The best record of an American railway up to 1015 
bad been made by the Pennsylvania aystem—^25.6 mUss 
per car per day, a trifle more than one mile an hoar 
About that time, Mr Underwood of cbe Erie put Into 
operation that road*s Improved termlnala. and soon 
a^eved a per car per day movraaent of 81 miles. 

However, the sggregste of American railways never 
attained an average of more than IB to 17 miles per 
car per day, and In many years the average tell so 
low aa 18 to 14 These freight cars, oo a conntrywlds 
average of g little nsore than ooe-half mile an hour, 
wen so alow moving because (a) there was aome delay 
In loading by consignors, (b) some delsy in unloading 
by consignees, but (e) mainly, because loaded can 
ready for bauUge and empties ready for loading were 
detained in terminate where the glut was so great that 
the railway operating department ooold not nsove 
them out 

This is the clearer when one considers that AnMrtcon 
freight trains movs up to 24 miles an hour, or at the 
rate of RTB miles per 24dioar day. white they are en 
route between atatloos. It is not necessarily faster 


train movement, more cars, more engines, larger 
tralnlooda. engines or cam. whldi must be had per 
force to Increase the movement of freight It Is true 
that under a proper co-onllnatlon of all facUltlea, 
larger equipment units may be economlcoL But vastly 
more vital to betterment of traffic flow Is the terminal, 
which Indeed is the rins qum non of improvement 

Imagine complaint of slow movement of frot^t 
through Harrisburg for the east and west Imagine 
one hundred thousand new oars added to the oompte- 
meat of the Pcnngylvania system, and fifty thonaad 
of them placed on the tracks at Johnstown to move 
eastward to seaboard, and the other on the trodu at 
Hhlladolpbla to move vrestward through the Harris- 
bnrg terminal If the presmt soiqay of cars may not 
be moved through that tenalnaJ, how ooold a hundred 
thoosind additional cara be moved through Itl Mani¬ 
festly, they could not bel 

The SJIOOOOO frriidit cam owned by American rail¬ 
ways would cost to replare about 58,00(^00(1000; at 
least twice the pre-war cost Their average capacity 
Is about thirty tona Loaded all at once, they would 
carry BrM)00.000 tetw Just about 15 mites a ios Assume 
adequate terminal fadlltles to enaMe the Increase of the 
per car per day moveaMot to 80 miles--^ to 1.26 ndtes 
an boor Then 90,000/100 tons would move 80 mites a 
day, which economtcally would be the eqatvalent of 
moving 180;000/t00 tons tbs present fifteCMSUe aver> 
age. The war period, of oourae^ te exdnded aa tUior- 
mal end In a special Class by Itself 

In other words, we would be oooaomlcaQy adding 
la/XXMmOOO to the oapadty of the railways te dsUver 


freight And In stm other wordi* we teM <DMo^cUte 
ally) buy not anptber car or locomotive; OA tibe 
money late terminate, and he ghaad thoae lU bUUon 
dollars, Ites the extra repairs on tea cars as they gnm 
older 

It Is a ms sing bow generally Ignoraiit the indittu te la 
respect of the easily understood fundpliiwihile of 
traiuportoUoB. A South Oaroitoa ratamW of Coir 
meres actually appointed a strong, Influential oMunlt- 
tee to IndwM the railway company te abandon ita route 
around that dty lor thromdi freUfiit and btfMg, It Into 
and through that dty I *'Wo want the bndimnip" tbsy 
told the Cteneral Maaagsr, 

But at the aame mooieat, as a nivtag Incident, the 
fttiamher of Oommercs of Syracase waa aOklug (la 
msnding, Indeed—that the through haulage of coal 
for Ontario points be routed sronnd that dty Urn 
Smith Carolina Chamber failed, and the Syraendb 
Chamber succeeded, In Ita Objectlvti. Bat the railway 
oOdate experieuced dlfflculty in oonvindng the eoutb- 
eni Chamber of tbe fallacy of Its reasoning: 

And consider Chicago greatest rail temlnal In the 
world--wlth millions of through tonnage Into 

a stagnant pool where congestloa foredooms It te re¬ 
main, sometimcf for months unttl aome 
leak may be Infracted Into the dam that 
It may flow onward to p erfo r m Its seri¬ 
ously delsyed economic fnnetion for the 
Nation Why diould fodght Dnhitfa to 
devdsnd, for Instance, pam throuidi 
Bvanstoii and OhJeagoT And so on ed 
In/lnlf um. Chicago Ita^ would be signally 
beueflted were all throaih freight routed 
ao SB never to enter tlnat dty And ao 
would any other dty, the terminate of 
which are glutted with through can 
daatlned to peaa onwonl, the soate un¬ 
broken, to points beyond. 

It Is true that a beglnalag has bsos 
made—dasslflcation yards sudi as those 
near to Syraenae, and scone routing so gs 
to avoid oongcoM terminate. But It te 
tbe jDdgmmit of railway eugliieen that 
the vitality of the temie te not appre- 
dated to one-tentii of its importanoe liy 
the general masa of railway flnanclera, 
operators, legtelaton and shippers. 

Tfeklug Solf or Oat flf Cok» with 
nrdmgttt 

F oe meteUnrglBts tbe pressnee of sul¬ 
fur la coke te very objectionable at te 
well known and the trouble te likely to 
become more serious with Inferior coal. 
Most of the snlfur In coke comes from 
the pyrites, and the pyrites can to a 
certain qxtent, be removed by washing the coaL 
Tbe waging does not alfeet the organically- 
bound sulfur, and it barely reduces the snlfnr 
content of tbe coal by one-half la the best case. 
Tsrions other means of getting rid of the snUnr have 
been tried, mainly by convertteg tbe anlfnr Into n 
cumpdbnd which can eltber be volatlllied or be dlnd 
nated by subsequent leaching Heating of the coal 
with steam or air, with chlorine, sodium chloride, car¬ 
bon monoxide or nmnganees dkndde bos been penposid. 
None of these proposals has been adopted on a large 
scale, however, beeaoee they are either wasteM or 
too oonq^cated 

In aoslytioU practice coal can co mpl ete l y be flisu l 
fnrteed by hydrogen. For that purpose, tbe pewdsrod 
coal te mixed with Mac or aome other ssetai whtdi will 
genarato h ydrogen on the addition of hydrocblecte 
acM, tuts hydrogen rhangee all the suttnr info attl- 
fnietted hydrogen, vrblch eaefipea. It oeenmd to 
Alfoed E. Powell, of tbe Unltod BtatasBarean of Mtaoe 
Experiment Btation at Plttebanb, that coal might be 
pnrifled of snlfnp by paseteg bydfogen throngh tbe 
coking mean < Tho exptrimenli ao 'far oondnetod are 
iwoflriiidai: Hut tbe coal must be bsetgd for 8 bo^^ up 
to l/M degteee Oenflgnde when h y gsogsn te noed, 
and for longer ttertedalf editoonn gas te to be vtttteid, 
fbough eoese of the reactloM tobo Ptete et a te mp er a - 
tore of 800 dogreea. the eapte te wets gg yet have only 
been made on a wry ■halt Mte, however, m that tbe 
practical dUBeuIttea tmuM an unkitowa fontee It dill 
be tnterestia# to note what te the oute o w e of those 
experlmente, 4M what are tbe pvaotltel gnlna; 


r HE automobiBii wUl Ihsl. tn ordor to dSeroye (hwfo imJes 

per hour for hu enhre joarmp from itorl to he muit drm 
fortp or eten fttp mAon he n on ihe open rood The man roho 
hat tned to get from yVom /ornp to Nett Yerk hp ferrp tn htt car of a 
Sundap eoenmg mill add ku ietianenp to the efeet that U u the ferrp 
that goperm the tune eontumed m the attempt, and m no seme the mito- 
mofciks. Yet, cunoutlp enough, mhen railroad freight lagt beltfnd the 
tchedule mhtch me hare laid out for il m our muiJs, we ore tnehned to 
overlook die ebrtout explanaiionf and fall back upon the tune-honmred 
“cor i/iortofe*' to tohe the nddle for us The fact ts, our radroadt are 
ordmanlp horuftoig uhoul at manp cart at thep can comfertobip handloB 
and €mp oUeinpl to run more cart mtdi the preteni facthtm can hare 
tul the one retult of tUU further lowering arerage tpeed mtih mhich 
the cart more orer the trad^ That, under mhat raikoadt hare become 
habiiuated to occepf at normal condiUom, thu outrage a at hm at /5 
or 20 mtlet per dap, wiO surprise many readert, pet thu u (he fact 
Mr Ladirop ii deadedlp cofiPmcinf ui hu argument that We musi ratdp 
better ota termmd facilOm before me shall erer be able to handle fret^i 
at II ihould be handled —^The EditOIC 
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Japanese Veneer Paper 

An Oat*<rf*the*Way Product and the Simple and Ingenious Manner in Which It Is Slade 
By Samuel J. Record, Profesipr of Forest Products, Yale University 


E VBBTONB periuiNi ban Aeen fancy paateboard 
bOdna coren^ with a material that looked exactly 
iqte irood. Otte*a flrat tbooabt !■ likely to be that the 
graUs of the Wood baa been printed on the paper Upon 
^oaar Inspectloo, howerer, It will be found that there 
la la reality an extremriy thin Ibk^ of natural wood 
glued on to a paper batddng. Thette wood reneera are 
an thin aa ttaane papar and a aouroe of wonder aa to 
how tbay otn be produced in ancfa large aheeta. 

The asethod of manufacture U tho almplefft imag¬ 
inable No expenalTe or comidlcatod macblnea enter 
into Ita making The delicate veneera are nothing 
aera than thin dsavlnga made by a large band plane 
aoch as carpentera nee. Thin plane la fitted with a 
Made 8\b InMiee long and nearly e inchen wide, but 
eseapt for the unuanal alne there la nothing remark¬ 
able aboat the tool In order to aecnre the neceaaary 
prenmre aad teUere the workman from bearing down 
on eeery atroke it la cnatomary to attach shore the 
plane a long spring pole or bow of bamboo. Then 
about all the workman has to do In to nboro the plane 
back and forth orer the wooden block. 

The wood commonly used to what to known In Jiymn 
aa **KirL** Thto tree to often planted in America for 
decoratlre pnipoaes and ia generally known under ita 
botantoal name of Vaulownia. Xt produces the Ughteet 
lumbar In the Far East* to reiy light colored, easily 
w<wkad and keepa Its shape ao well under trying 
atmo^hwlc oondltloDa that it has a mnlUtude of uaca 
from sboea to fumitnre. fur which no enbetltate to 
aooaptable Hie tree grows rery rapidly when young 
aad tn eight or nine years attains sufficient else to he 
merchantable. Varmeri find it profitable to grow tbeae 
trees In with their regular crope and sell them when 
about a wen inches in diameter Older timber of 
Mower growth to more highly eateemed but big trees 
are ecarce. 

gor the production of paiier Tencera the trees are 


cut during tbelr donpant iierlod and tho logs storeii 
In cellBra to pmveuf drying out. If the wood to 
allowed to dry It will be difficult to plane When 
wanted for use the logs are cut into bolts about 24 or 
dfi Inches long, depending on whether the veneers are 
to lie used crosawtoe or le^hwisc of the iinlshrtl sheet 
The bolts are quartered by splitting, kmdty and de¬ 
fective parts are cut aft, and the bark removed. Then 
without further trcanilbnt the quarters are placed lu 
a damp und the planing begun on ono of the split 
surfaces. Later the block may be turned over and 
the sharings taken from the other surface In order to 
preserve the quartered effect 
There to a certain amount ci waste at first hut as 
soon aa the Miarinsa bsgln to coipe off entire they are 
taken In order and about 00 or 60 of them bundled 
together, Theae bundles are then boiled for about JO 
minutes tn a dilate solution of caustic soda (Na OH) 
They next are Immersed for about fire minutes in a 
solution of ordinary htoachinf powder, and then 
washed in fresh water After washing, they sre soaked 
for a few minutes in g weak aolntlon of sulidiuric 
acid, one part to a thousand, to neutralise excess of 
alkali and prevent subsequent discoloration 
The next step In the process is to spread the nhavlngs 
on a smooth lacquered board, three feet by four feet 
in stoe The edgM are Joined by overlapping slightly, 
the snrplns water to wiped off, and a thin coating of 
vegetable glue is uniformly applied Dry paper backing 
or lining to then applied and smoothed down with a 
soft brush. Fancy paper with figures of flowers, but¬ 
terflies, leaves or qieclal designs in bright colors may 
he used and they show through the diaphanous layer 
of silvery wood with beautiful effect 
There are two stages In the drying process. The 
paper backed sheets are first hung over a pole and 
alr-dried in the shade After natural drying to finished 
the sheets are gone over with a steam Iron whldi 


smoothie out all irrcgulnrltlofi and wrinkles. The 
satiny white veneer ciui be printed upon and some of 
It to prtssed or cnlendereil into line corrugations to 
give a moire, pebbled or other fancy surface 

The finished rIuh ts are graded according to grain 
or other special feature and put into packages of 200 
sheets each The eight of 200 sheets to about Sl/8 
IHiuiifto Fifteen of these packages make a bale. The 
price per sheet, two fiH>t by three in Mae, to from 
2V(i to Q sen or about half as many cents. 

The manufacture of veneer paper In Japan to oon- 
flnd to ^amagata City in the northern part of the 
Island, In 1918 there were 13 manufacturers and the 
prcNluction was KUW 000 shecta valued at 206,200 yen 
Later the number of estahllshments was reduced to 10 
and the output In 1010 was 0,500,600 sheets worth 
227,500 yen, and in 1020, 7,000,000 sheets valned at 
160,00(1 yen The business furnishes employment to 
800 people, of whom 100 aiv men, 120 are women, and 
80 are children 

The market for the product is pracUrally confined to 
Japan, Formosa and Korea, with little or no export 
trade Tho paper is need almost exclusively for sur 
facing decorative boxes and containers HarMy It to 
also lUUted with good effect on the iwnels of Interlur 
sliding doors. It to sometimes used in the United 
Mtstes for covers of souvenir booklets, for menu cards 
and certain other special uses associated mostly with 
Industry in an advertising capacity ]f it 
coult^ tie ftTllfrtp^of sufficient length it could be 
used fof wan pa)|Mr and lu£^of decoration to good 
advantage iu this country 

Thu Japanet4e name for this material to Klri-gaml 
(rniilownla impcr), though some of it Is put on the 
market under the name of Kiri kyogi garni, kyoid 
meaning veneer Not all of U Is made of Paulownto, 
however, and more highly figured woods, suck as 
ciyptomcrla and elm, are occasionally employed 


Correspondence 

Tbs s dk ori ara not lespoiwbls for BtstsinBntB made 
ta ihs eorrsspooctoaoB ootomo A n o n ymo m oommu- 
niositoai osnoot bs i*fTntf4tr td, but the r^intt of oor- 
fsspoodsms wdl bs witbhsid when so dsairsd. 


A New View of Etneldn 


To fha Bdltor of the Ckiximnc Ameucan 

I have read with much care Einstein's book on 
**RMatlrity" I regard Einstein as s humorist of 
high order, and shall take much lutercat In reading 
tbs remarks of your essayists to show that they under¬ 
stand him and bMong to the Immortal twelve whom he 
arioiowladgca. SlngiUar colneldcnce-HiDotber great 
tmt serkna Leader conceded He bad 12 dtodples who 
nnderetood him (Was there something racial and imi 
tetlve ta thto?) 

Perctval Lowell was a great humorist and gained 
adverttosmsnt by Maiming to make proofs of the In- 
haUtatfon of Ifara. I dlscovertx! that Percfvai was s 
hnmoriat by reading all his printed works. King Solo¬ 
mon was a humorist—bMilnd the scenes be nearly 
rMled off the throne laughing at hto own dectoUm <m 
dlridlng the child. (How few nnderstand this) The 
DMphlana were hninorlsts. (What else?) ThalM was 
a hnmortot (See hto Joke about falling Into a ditch 
while watxklng the heavens.) The Dmlds were bn- 
worlsts. (See thMr Jokes about the moon as heaven ) 
Tarlooa homortots pretend to bs trying to communicate 
with peo^ on Hare. The author of ''Cardiff Gianr 
was 008 et the humorists, llecall Dsrid Starr Jordan's 
wbotf and Joke shone the oef snd bow aU the wise men 
of the united SUtes fell to it 

Aft ttfithematlce, where it is not founded upon eenaee 
find tim ooQciete, and where it doesiiot keep true to the 
eritertoa of (eemnnon) sense baa a bordw edge where 
yon step Into the abenrd, unreal and imposMMe— 
(imrda and transoendentaU)—because matbematica to 
hat a hnman InventSon by which we try to comprehend 
and ntoaaare a wo^ without ns wktok has no moike- 
meriofc Steppliii from the concrete Into the aboard 
and hmA agaJa to "the humor of It" of the matlnmat- 


Thto teat Hhibtein doea to adverttoe hlmaelf hy hto 
wit H 6 tMka aarlottMy on tiM concietA fban fM 

(he abatraet or abaolitta, tnvento aad adapto a Uttle 


mathematics to go with It, then conies back Into the 
concrete with a whole lot of new absurdities. (Heu 
Mocks, bodies moving lengthwise, etc) 

Hto wit consists lu stepping back and forth from the 
cfincrete and absolute so adroitly that most people fall 
to note tile transition It makes a droll result, and 
really to a fine wit Having thto "explanation" of 
"Elustoln," read hto "Relativity" again with the sense 
that you are pemMng the work of a bumorlst, and 
you will see that your eyes are opened and that you 
understand "Rlnstelii" 

Proridence, K 1 Minks H, Paddock 

Lightning in the South 

To the Editor <if the Stibntific Amksican 

I was mmh Interested lu the article on "lightning" 
by J Lacbenbruch In the Scientific Amicbican of July 
Otb Here lu southern Alabama during July and Au 
gust, we have thunder showers of more or less violence 
neariy every day 

Sow phases of these storms aro different from what 
1 have observed in the North—at toast In the Mlildle 
and Northeastern States. We have here the usual 
"chain" lightning which strikes preferably the yellow 
pines which have heavy tap roots. I have seen it 
stated that In the mountains of the Nortbviest the 
trees are not often killed by a discharge 1 have never 
seen any trees here but what were killed ontrlght 
Sometimcsi Moods accompanying a thunder shower will 
IMSS over with a oontinnoua hamming growl ami not 
necessarily with any percq^ble discharge of either 
etoctricity or rain. The growl or murmur to apparently 
electrical as wind snffletont to produce the effect would 
be evident In dlstnvhance of the cloud mass. 

Mr lAcheubmch speaks of 'sheet* lightning as be¬ 
ing only the reflectlOB of dlstiwc chain lightning That 
undoubtedly to often so, but our experience with storms 
here may explain casts where that view is tusufliMent 
Down here in mklBonuner. cir at the height M our elec¬ 
trical pMiod, we have etorms In which the whole cloud 
wUl glow at very frequent intervals with great Inten¬ 
sity like s mercury vapor lamp The color to usually 
white or ydtowldi hot I have seen It when It glowed 
a light rope oMor, perhaps tinged with vlMet. An ap¬ 
proaching or neoadlng Mnrm makes a hue sight when 
thto glow passes from one part to another of its piled- 
np masses. 

That this glow to not merely a surface Mcctriflcatlon 
bnt to of the partlclea of the wbMe mass eeems true 


bcc!»u»e sometimes when such a cloud approaches the 
earth closely enough to liecomc a fog the whole atmos- 
l>bere anmnd one seems on fire When near the earth 
mi4 h displays usually end with a bang " which, by the 
way, one to glad to hear ns a proof of still being alive 1 
Wheu the clouds are higher In the air the glow will 
spread through oue Moud to another with only a more 
or less continuous gn^wl but louder and more distinct 
than tbe humming noise lu the case I first mentlonnd 
Almost every evening at thto time of year one can see 
on the borixoii, clouds burst into this electrical glow 
resembling the so-called "sheet ’ lightning so much that 
I have often wondered wlu'ther the latter might not 
freiiuently to* mlsUkcn fi»r the glow lightning. In the 
North tho glow ff»rra might be preaent only in modlfled 
intenMty lu tbe higher rlond masMes which wtiuld only 
be visible at a dtotauoe as intervening heavy Moods 
would In that cast* shut it out from below until tha 
storm was some disUtuce off W Russkcx Joim. 

Satsnma. Ala 

The Speed of Birda in flight 

To the Editor of tho Hlientivic Amksican 

I have Just read an udltorlul lu the recent Issue of 
your MaHsIc paper on the above subject, and 1 have 
one observation whiib may l»e of Intorent. Mome years 
ago t noticed the speed of the flight of a wild duck tn 
Its conn»e ilown one of the large western rivers. 1 was 
on a transcontinental train going down grade along 
the bank of the river The river was straight for a 
considerable distance It was late In the aftmooa, 
tbe duck was alone In Its flight, and 1 had the Impres¬ 
sion that It was working at about its maximum wpred 
I had identy of time tn observe Its speed as It flew 
parallel to the train for three miles, and at very Slightly 
greater speed Ike occurrence was so unusual (to me), 
and the opportunity Much a good one, that 1 made care¬ 
ful note of tho rMatlvu speeds of the duck and the train 
I ttMik the time of the train in passing from one mile 
post to snothcr and found the sliced of the train was 
at Utu rate of fifty miles per hour I carefully noted 
tho leaves of tbe trees for any Indications as to direc¬ 
tion of tbe wind, but concluded that there was no 
wind My comluston nas that tbe dnek was fiylng 
through the air at a rate of from fifty to fifty five 
miles per hour The siae of the dock was sneh that It 
might have been a maUard, but 1 could not Identify it 
positively W H Wnitx. 

Milwaukee, Wis. 
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The Story of the Rail 

How Scientific Tegts Are Solving So^ Ontstonding IVuepoitailoii BtfMdifigi 

By George H.DM7 


S INCn tbe Inception of modem roUinc 
■took, more powerful locomotlree and 
improved roadbed*, tbe unlrorMl teod- | 

oncgr ha* been for (he railroad* to over* 
load freifbt can without proper And 
complete knowledao conoernlng tbe atreea 
and atraln and w<*ar and tear which the 
varloua trpea of chilled iron cur wheel* 
would wltbatand Animallr, inonmer- 
ahle failure* of car wheela and even aeri- 
ooa wreck* are doe to this Utk of tbe 
adentlflc atundardiMtion of the car wheel 
Indaatrjr Evtdentlr, the railroad* hare ! 
been too bnaj to tackle and Kolve tbe i 
protdem as they laraely have followed 
theoretical gneMawork a* a gutdo In many I 
of their car whed actlvltle* The trana- | 
portatlon department of tbe ITnlveralty 
of llllnolK College of Rnglncciing ha* Hi*t 
out to aolve tbene proldem* a* well aa 
many otheru tilatlng to railroad trana> 
portation riddle* In aome of thl* ex¬ 
perimental work, the college anthorltlea 
are working In cooperation with the 
American Society of Civil Engineer* and 
the American Hallroad Rngineera* AaaO' Cloac up | 
Llatlon, while in other* the Illlnol* instltn 
tlott la doing free lance reeearch work. 

Some of the railroad track atudle* have been In prng^ 
reiw aeven year* and arc tbe moet c<»m|i]etc of their 
kind ever attempted and coniiummated 
The car wheel tent* at prenent in pmgrcfw are de- 
algned for the definite determlnutlon of tbe various 
Htresae* set up in different parts of the enr wheel when 
tbe brake 1* anidied on a long mountain grade Thl* 
strain often Is ■ufllclcat to disrupt and coHapee the 
wheel and many accident* and wreck* on nuth grade* 
ore directly due to the lack of Ktiindnrdlsiitlon and 
complete knowledge con<’emlng tJie rcapousc* which 
the individual wheela will make to a wide range of 
Htrenae* ami atraliiM Hire** and Ntralii compenmiHon* 
in many inntancen, are rc*|Hm*n»le for bolding car 
wheeit together, tbe dleraptlvc operation* of one agent 
counterbalancing thoae of another When the < billed 
iron car wheel* are forced on the oar axle—they must 
fit very tight—an enurmon* ntre** 1* produced at the 
wheel center Other ntresse* arc developed with the 
Rpidit'atlon of the brake* Chilled Iron wheel* are 
preforrad by many rallroada to all-ateel wheel*, boeauae 
they wear better on steel rail* and because they are 
cheaper 

Tbe Illlnol* testa Involve complete study of the 
Ntraios developed In tbe wheel when the car loml 1* 
trauHferred to tbe rail* through the wheels, the com 
pensatlng streHse* which are produced In the wheels^ 
and tbe loada which would oollapae flanges under a 
wide range of condltlona. The purpose of these te«ts 
U to sseertaln poaltlvely what etmuie* are set up in 
tbe wheels under Mcrvlce, wbst shape and design of 
wheel* will best meet these reqnlrementu, bow thick 
the wheel* ahonld bev how heavy and what proportion 
ikf Iron Is secewcary In the coUHtmctlon of the wheels 
to make them safe snd durable These car wheel test* 
at Champaign, Illlnut*, have 
already consumed flvo years* 
work as, at tbe ontMct, the 
invcBtlfators were working 
on new problems There 
were no precedents to steer 
their experiments by They 
had to devise snd develop 
original testing machines 
blch, under lalwratury 
i^ndltlons, would permit of 
duplicating the wear, serv 
Ice and trafllc condition* to 
which the car whelto would 
lie suhjocted In aetdial serv¬ 
ice The measurement of 
*nch stresscM Is a slow, 
tline-oxhauaUng ]>rocess and 
it takes long periods of un¬ 
tiring effort t(» attain satis¬ 
factory and permanent re¬ 
sults. In tba test work, elec¬ 
trical confeMis and thermo- 
(Hinples are eniUoyed to de- tIm rall-reeoHbig i 
termlno tbe temperatnn re- 


C l ose up phantom view of tbe merhaaiim that caavsTa tba Impfaaatan of tba 
rail strain from tba rail to tbe recordtng apparalna 

n In prog* spouses at all parts of the wheel under varying typea of proper len 

^ of their aervkv, hiad, grade and braking Kpcclal strain gages road tiea 

are used to measure the streUh and strain produced carefully 

4 * are de- in the wbevl* In both She radial and rircumferentlsl their ben( 

» varlons directions the ties a 

heel when The Investigation* of railroad tracks are performed mneh in i 
ide This iiartly In the laboratory and partly under actnsl field conoernlni 

[lapse the and scrvlco conditions Very detailed studies of tbe enforced, 

th grades rail, railroad crosstte, rail joint and ballast have been ballast bi 

lit Ion and made. Under actual service condltkma, uU types of downward 

icfl which li»comotlvea and cars have been studied operating at ally tbrot 

range of speeds ranging from one mile to sixty miles an hour the exact 

enmiHon* Spedal recording InMtramsnU have been devised which partienlsr 

Idtng csr are iittailHHl directly to tbe rail and by the uiie of ordinary 1 

one agent glass-smoked disks and a recording pencil, a line Is stituta u 

he < billed drawn <m the disks when the rail Is subjected to the heavy, cr 

they must strain of the load dintributed over it when a locomo- These tee 

■cd at the tlve or train wbert passe* The deviations of this Una until abw 

with the from a true circle are accurate indications of the sfve amov 

heels are stres*, compression and stretch Induced In the rail « 

R, because wboo subjected to the burden In exceptional in- 

they are stances, a stress of as high as C0,000 pounds a squara rpHAT i 

Inch has been developed In the rail by the action of I exploa 
y of the certain locomotive whe^ It 1* worthy of special other mat 

ir loml Is mention that mors than ^,000 microscopic roadlnis enmsUnoe 

the com were recorded daring the sunnner of 1020 in the field dost took 

w wheels^ investigational operations. Track teats wore made making a) 

I under a on the llltnula Central Baflroad near Champaign, on The flnl 

hose tests the Chicago, llUwankee ft Paul Railroad north of latbaa, ttu 

set up in Chicago, on the Topeka and ttanta Fa Railroad in dnetronni 

design of Iowa and New Mexico, and on the IHdawara, Lacka- fan. Thii 

bow thick wanna and Western Railroad la New Jaraey la order wUdi had 

proportion to obtain results of countrywide application. sxploaton 

he wheela Research studies have been made dUforsot typsa iron wlra 
rheel teats of locomotives to detenalna if they were property da- pipe and) 



Tba rall-raeoHlM davisft that givaa nUkth^am tnpba if fba fltNM mt alnhi fnAwai 

paaaagaafaAwbaalWamtnifai - 


atgnad wA anpatsHbilfibqbl fUfta a ftMl- 
nlcal and astaitflllo nflloiiHbdb 

aMisb bava basft fm^s oC gtlla 
iwaak under mtiim bai llie NibMnifftt 
be of great value In gieventieg ^ tefftM- 
tton of such aceMmiM, Tba 
Ing of the drlveni and otbar wbagla |«ur 
bean invegtlnated—«p to a tterit 4d elx 
laet tto claaar th* wbakto ara fba batter 
tor the ralL The etfbeC of fiat epoti on 
oar vrbeela and their aettan on toe rail 
tiave been tborongbly teveeHgatid, flat 
■pots are partlcalaity tnjuri^ to ratta 
where tbe btakea of tile eat ate abmpfilg 
and tightly appUed, while such aottona In- 
crease tbe damage to tbe wheeL BrMy, 
tbeee detailed testa wilt ramiR bi tbe po¬ 
tential standardlaation of rtirilad, Iron 
ca^wheet dealga and atert rail ntUlaatton. 
In tbe fnture aa a reanlt of tbla expert- 
mentel work, greater sOdsaqr win ob¬ 
tain from the aervloa of rallr^ tcaeb- 
age and oar vrbeelsi 
Tba qneetloa of bow baavy catta sbsnid 
be to withstand the trefile of dUtorsnt 
len ef the welrtita and typea of locoaeotiveo baa bemi 
covered and an Intensive laveetlgatlon of 
all typea of ran jolnta to aaeartala tbe 
proper length and shape has been oumptoted. Tbe rail¬ 
road tiea have not been neglected as thay have bean 
carefully acrntlntsed from all poarible anglea ragardlng 
tbelr bend, their bearing in baliasb vrhat happens If 
the ties are not tamped tboronghly or are too 

mneh in one spot Oompleto data have bean obtained 
concerning the moat elllclent daslgha for staal and ra- 
cnforced, concrete ties. SdenHfle observation of tbe 
ballast have Included how the preesore Is diatrlbntod 
downward from the tie through tbe ballaat and latat- 
ally through tbe roadbed foundation ao aa to dedde 
the exact amount of ballast asaentlal for bast rsanlts^ 
parUenlarly In eases where the roadbed la soft For 
ordinary lirtit trafllc, gravel and dnders genarally coo- 
Btitute satlstoctory ballaat, but wbere tba tnUBe la 
heavy, crushed rock and broken stone are pretorabto 
These teste will be oontlnoed and oarefally veohaohel 
until absolutely reliable data are obtained In eonrtn* 
■Ive amount* 

BzphMioMi Ctmtd hr Ahialmni Dost 

T hat alnmlnnm dust may be the ctuae of a sartooa 
exploalon, similar to that canaed bf coal dost or 
other matoriiila, is evident from a deacriptlon ef tba dr- 
cnmstancea under which a fatal axpioalon ^ alomlaum 
dust took place In a finishing department of a plant 
making aluminum uteosUs. 

Tbe flulsh was obtained by polishing the ntaosUs on. 
lathsa, tbe dust being ooUectod la hoods lasftiBg Into a 
dnet ronnlng^hnder tbe bench and leading to an axhapat 
fan. Thia fin drtlvered tha dust Into a VMiloal pl^ 
wUdi had Its dlseharga on tho roof of the bplKUngi The 
exploaton wts due to a piaoe of No 7 B and ft. gage 
Iron wire which had soasehow got Into tba 
plpa and bad eema Into oooteot vrltb the bladaa of the 
fan, tberrtiy, n* doob^ creat*> 
lag a qtortt whiob Ignited 
tha dust Tha enftotou 
waa total to tbe opsratlvei 
wortOng near tba bRnfi ogft 
of tho siicttoo ptoft 
Tbe new ventilating eyp- 
tam proTldM tor fndnosd 
mtUatton, Tfte hoods a&k 
lectiag tbe dust aaieh 
brush ars lad Indepsndsntty 
ontslde the and. 

deu i|lr wte ttmm i» 
ttm • jm i wM t 
Cm tlupMlt a <oct diito 
maabm under fb* ben^ 

Ala at* 

tni* air nmng xtown toto 

'^Iba dnsla 

srpoi mg -uMwn m 

Mki — .> ?r?i 
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Mkl n« VORhi tllEt W«l« OplNMi 


Wli« Mvoat Tom wtm far wRd It te in Umm nakt tksi ili* Jhinmr IimIm art found On* of tli* prints eonstdmUr bnifer and tnmensdy broodsr 

than a hawan foot 

The ivrddetdilc Comwctioit Yankee wee a AwtaMr* if the record of the rocka m to be tniated 


' Onr Prddstalic InhaUtantg 

T HlB eoriatenco of tracka of dlnoaaqra in the TrUialc 
wndalMMe of the Oonnettlcnt Valley haa beat 
knowta to footoflata and to readera of gcolofical Utera 
tnro for yoata Many of na baae aeen ttitb lasprea 
MM coatafawd in Mabo of aandateme renKired from 
tiw plaeea where they were dtaeovered and placed on 
ezbtodtioa la mnaeama and the tracka bare often 
been ptetnred la book# on geoloaical rabjccta Few of 
no reallae howerer Jnat bow Ibeae impmalona, made 
akllUoM of yeara afo on the bottoms of broad rlTcr 
coaraea and alonir their banka by tfame prebistoiii 
ablnudl* canM to be expooed to the inquiring eye of 
the obeeirer today 

Tea mUUaoa of yeara a|o, the Trlaaaic or lower of 
the three great diTlaloiu of the ayatem of foaalllferoua 
iwka which make np the Meeoeoic aeriea waa formed 
and at that time there was no Mt Jom or Mt Holyc^ 
to add to the beanty of the Oonnectlcnt Valley In 
fact the atream which we now call the Contitrttciit 
Blrar did not exlat bat in ita place waa a aballow 
atream bed which probebly followed ita preeent conroe 
Boom preblatorio animal whiMi adentlata hare now 
come to bMlere waa the dinoaanr aplaabed throngh 
thia liyer flood plain and left hia tracka on the aoft 
mnddy. rippled bo tt oa i Bight miUtona of yeara aao 
during what la known aa the Jnraaalc period the earth 
heaved, tbe Trlaaaic aandateme waa brokoi Into aeg 
manta and tilted vp and the foandationa of moontaln 
peaka now known a» Mt Tom and Mt Holyoke were 
tilted into their preeent attttode They were eroded 
and baaa lereiM daring the Oretaceona Period and 
Adlowlng this the preee n t vaUey of tbe Oonnectlcnt 
Blm waa formed Onr pbotographa Aow tbla oofOy 
ripped Triaaaie Mndatone^ now hardened into a rocky 


formation aloplng down to the preaent Conueitlcut 
Riverand here aiMl there on thia rippling anrfacp 
may be acen alight depreaalona which ceaemble in out 
line tbe trackv of a huge three toed bird some of 
rima are atlghtly longer than tbe average man a foot 
and over twice aa broad Amimg these larger imprea 
■Iona la an imprint (about aa large aa a three Angered 
baman hand with th middle Anger extra long) which 
may poaalblv be the track of a taby dlnowinr or 
more prohabh that of a imaller apeolea of the same 
iceneriil cfaaraiter 

It 1*1 Intereatlug to note In this connection that tb< 
membera of the ^noeanr family a ere not all coloflsal 
mouaUra !• rom akeb tone of these aulmala which have 
been unearthed paleontologluji bn\e eetabllMbod the 
fact that dlnosaura ranged In nlie from thi height of 
a ihicken to the nineteen fiNit inonstroftltles nhlrh we 
ordinarilv aaaoclate with the name rf thia prehUlorU 
lepttle 

Prom the poaltlon «f thesi tracka on the rocka and 
akclctona diaccveivd oclentiata lioltove that dlmeaura 
were two legged not four legged animals and that in 
bodily c utline and method of progiewilon thi v resemt Ud 
amnewhat the kangaroo Tbe larger animals had a 
long ameeping stride and It taken a lungleggeil mai 
to step from one of tbeir footprints In the rock to 
the next fterlea of alx or eight anccesnlve ntepa mar 
he traced but the troll noon dlMppemra nnder a atratom 
of TOLk which may be remteed in the future or has 
been obliterated by tbe action of the weather or the 
tboagfaUcaa destnutlveneM of picniokera who ha\e 
built tbeir camp Area orcr thia hleroglrphic record of 
dinooaurian tribea which Hied long before the baman 
speilea made Itn appearance iip<m the stage of geological 
time—By C M Lewit 


CNd Penman SnrBcry 

I N the AmcrUnii Museiini nf Natural Hlst>rv are pre¬ 
served wmo aknllH whbh shrw Mme daring exam 
pita f hurgtrv jrattlMd l\ the lt>ru\lan surgeoni in 
tiu time of the Incas The most rtmarkabli txample 
is a trtpblued skull which hhows a tltar case of tre- 
lihlulug before deatb This la considered as t^idiiKW 
(t a remarkable know]e<lf,e of surgtry amoug an 
abt rlglnol popple Jht skull was fltninctl frnn the 
Iman cemettrr In tbe \alley of \may aud was for 
uiHin >(ars In a wtll kii wu ttllettldi In Itru where 
It w IS %iMltid b> celel ratetl auivcons who found the 
operation was not pirformed with a uw but with a 
burin or tcol like that used b) engravers The open 
Ing Is ^ till hundiidths f on Inch wido and 70 cme- 
bundredths of an inch long Iht dati of the skull 
has not I Itn dcflniuiv dttcrmlned luit there is m 
donlt of Its ante-Tolumhlan dale It U thought that 
tlu t>Atlcnt RurvUed the lemftm am where from 
se\tn to Afletn da>s The tpcratlou condsted of fonr 
linear m IsUms as shewn In the inkraving I hi Job 
was a good me and tbe b me was removed to the dura 
mater Ihe iim iiiut of briic removed was about equal 
li» that whi b Wdild ba%t. Imn n moved by the use 
of a modem driular Inphlilng saw There was no 
fractan <t the bone therefore this hundewl act was 
preceeled by a diagnosis It Is lelleved that fur oome 
da\H Leforc the eqieratku there bad been an effuslan 
tf blexNl under the dura mater Whether tbe original 
rr the modem dlaaneises wen true or false wo con 
elude that there was In Pern liefeire the Buropoan 
epeKh an advanced snrgiry 
In addlthn we show an artlAclal deformation ex 
hinted bv 0 AathneU skull from Bolivia Ibis Is ala> 
in the Arne ilcan Museam of Natural History 
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With the Engineers of Industry 

A Department Devoted to the Physical Pnblenu of the Plant ExecuHoe 

TMa d$pmrtfn§ni it d^tcd to him* worka fnanagera, prothtctwn tnginaera, and aU othar aJtaouiitvaB $a§khig iha iviaaetmNM in wrrgimg oil iMr 

loorie. The adttor of thm departmont wtU endoavor to anowor aU gueoHono roigttng io pUtnt oguipmontf faetorg mattagomoiU, and indnotHal n§akfn ill ganoroL 


Hie Vacmim Cleaner in the 
Factory 

T HB TBcanm dwtpr IdM b«B at laat 
iDvaded tho up>t<Hlat« factof7. and 
is proriatf Jiut aa oiich of a tinx^ and 
labor-aavcr tlM^ro aa tt baa proT«(l In 
tbo tuNBO Tbo factory racaoin (leaner 
nnat of naraaalty be a beavler macblne 
than the dotteatic cleaner Tbe present 
practlco la rltber tu bave a portaUa 
daaner mounted on a four wheeled tmefc 
and aTallabla In any part of the fartorjr. 
or to laatall a racuiun pmiip la aotae 
Swrt of the factory bnlldlna connetled 
by pipes to tbe bone and aosalo la any 
other part Tbe collector tank, In tbe 
latter cane, ran be placed out of doom 
and In uodb. a poalUun that it can be 
emptied directly Into a motor tmde, 
wajKoo or dump car for ready remoral 
iUdde from apeedlnjr up tbe work of 
a we e ptog and deanlna, tbe vaennm 
cleaner does a far better Job. It does 
not raise the dost aa In ordlnaty 
jvweeplni, la faetp tbe dirt and iluift are 
jretttored and not acattered in every dl 
rectlon One man and a larye vnenum 
deaner Installatlcai can keep the aver 
Age factory clean, safe and l^lthfnl 

Conservation of Stod Stacks 
Weakened by Corroekm 

T HB cooacrratlon of aelf*«itpp(irtliia: 

Bteol atacka, which hare corroded to 
tbe danger point, by encaidng them with 
concrete haa tiocome a well-eatabllabed 
practice. Kogineeni and ownertf of 
pow e r planta ahould know of It To 
demoliab an otherwise serviceable ittm k 
almidy becanae tbe ateel shell baa lost 
Its strength by comMlon, when nt cr»a- 
paratiraly amall expense and without 
even shutting down the boilers, It msy 
be converted Into a permanent concrete 
stack would. In tbe light of present 
knowledge, be a great mistake 
Bather than tear (h»wn a steel stack, 
which was In conillUou requiring re> 
newal, causing shut down of tbe pumping 
station at Houtb Works, lUlnols Mteel 
Oo, South Chkago, 1019. It waa decliM 
to uae the cement gun In reoimatructing 
tbe stack By coating the outside with 
TVinforGed cement gnn concrete, a now 
arif-aupportlttg static has been built 
upon the existing fouuiUtlon 
*nila steel stark was m feet high by 
9 feet diameter A reinforcing network 
of Buflitient strength to make the new 
stack self supporting wltbuot any help 
from tbe exIaUng stark was built up of 
rods and wire mesh and secared to tbe 
existing foundation bolts. A oeoient- 
gait was then used to shoot concrete or 
gunite, aa It la variously cvlleil, thnmgb 
tbe reinforcing mesh against the exU^ 
lug steel shell to the required thickiicss. 
A mixture of sand and cement hydrated 
la the noaato was applied with aa air 
preaanre of about 8S pounds. The gun 
Crete is 18 Inches thick at tbe base, 
tapera rapidly to 6 inches Just above the 
bell base and then gradually decreases 
tu 4 Inches nt tbe top 
The cement-gun remained on tbe 
ground Tbe dry mixlure of aand and 
cement was Mown through tbe boee by 
air from a comprenaor working at about 
'10 pounds pnssnre Water was forced 
through tli« water hose of reUtively 
small elite but oonstderable length and 
at a presBure great enough hi 
give a preeaure at tbe noaale In excess 


of the air preaenre The operator 
worked upward from tbe bottom, flniab- 
ing as be went, so that at tbs end be 
was 175 feet above the gun and ma- 
terlal was forced up to him at the nomde 
at that point 

All the work was done without inter¬ 
rupting the use of the stack Tbe gun- 
crete was applied when the atatii was 
too hut to permit holding the hand 
agalnsfe It Tbe breeching extending 
from the aide of tbe boiler house to the 
stack was also encased with 8 tntiiea of 
guDcrete while it was so hot thtt water 
thrown against It boiled The gnnerete 
was kept tboronghly sprinkled until set 
Tbe effect of the hot statii seemed to be 
that of steam curing and after being In 
nae for nearly 8 yearn the guucrete la 
everywhere sound and abowa no crating 

Some Facta Aboat Lighting 

B lindfold even the most aklUed 
mechanic and be is helpless Any 
piece of work whUdi he attempted to do 
would be spoiled, and be would be liable 
to Injure hlmsetf or some other work 
man 

Workmen In a poorly lighted factory 
are. In effect, partially blindfolded The 
process of man of act o ring goes on, but 
certainly not aa efficiently aa if ade- 
qnato light were providod Tct many 
manufaetarera who supply their em¬ 
ployees with the best of tools and equip¬ 
ment fail to consider tbe Importance of 
the workers eyes and the handicap of 
poor lighting The effidency of the 
workman determines the efficiency of 
the machine Adequate iUnminatlon la 
an etowntlal factor In securing high 
effidency of the workman 
Inadequate and improper Illumination 
increases the probability of aeddents. 
A careful analysis of 91,000 aeddeots 
showed that alsmt 24 per cent were due 
wholly or in part to poor lighting 
While most employers and employees 
are familiar with the dangers to the 
eyes from mechanical injury, very few 
are aware of tbe harm done by poor 
lighting Impairment of vialoo la a 
alow process, and it may take months 
and even years before the indlvklOBl 
becomes aware of it Fatlgne and egre- 
straln, caused by improper lighting, will 
lead to nearalghtednesa, then to a grad 
ual decrease of vision, and isisslbly to 
total blindnem 

Good lighting Is an investment, states 
the National Safety Coundl, not as 
cxpendltnre. Iff- a plant which la proiH 
erly Illuminated aoddenti are leas fre¬ 
quent, the employeee work mon eA- 
dentiy and mike fewer miatakca, g 
dospr and better aupervloloa of the men 
is possible, and tbe employeea are con¬ 
tented and more staMe In emidoyment 
becauoe of tbe orderly and pleasant 
mirroundlnga which are tore to remit 
from good lighting. 

Adequate daylight illumination, prop¬ 
erly appUed, le the Ideal light fmr the 
eyes. XJght from above U genandly 
better than light from aide wlndowe 
only Skylights and monitor windows 
should, tterefora, be provided wbrvever 
poaalble Large window areas, eqdpp^ 
when oeceamiT with awnlnga, wlndoir 
shades or bltiidB, and dlffmlTe or re¬ 
fractive glasg together with tight in- 
terl(»ra, are deglrghla In every work 
place. 


The light ahould be adequate for eadi 
employre The UInminatloo Intensity 
should be at leaat twice tbe atinlmum 
itpeclged for artifldal lighting 

The skylighta and windows ahould be 
MO aiieced and located that daylight con- 
ditlona are fairly uniform over tbe 
working area Saw tooth roof con- 
Mtnirtlon gives an Meal daylight dla- 
trlbntion. 

Tbe Intensities of daylight ahould be 
such that artificial Uidit will be required 
only during tboae portions of tbe day 
when It la naturally oonridered neoea- 
sary 

To avoid glare due to the aun'a rays 
and light from the sky shining directly 
Into the eyes, window ahadcs or other 
means should be provided where neces¬ 
sary 

rollings and upper portions of walla 
should be kept a light color The lower 
piirtiona of the walls may be darker, 
to rest tbe eyes. 

Machines and work bmKhea Should be 
placed to secure tbe best light available 
Benches at right angles to wall will 
often he found to improve lighting cm- 
ditiona. done machine work and bench 
work should be placed nearest the win¬ 
dows and the coarser work In center of 
room. Machines ahould be so placed 
that the light reatiiea the workman 
from the side and falla naturally on tbe 
work, and that operators, benches, and 
machines Interfm aa Uttie as possible 
with the proper dlatributton of light to 
others farther from the windows. 
Lighting la improved by the removal of 
overhead belting. 

Wired glaas la recommended for prac¬ 
tically all factory and mUl windows 
where prisma are not required Prism 
gloss is of advantage where tbe win¬ 
dows arc obstructed by tmlldlnga, espe¬ 
cially if the room Is deep By Its use 
a better distribution of tbe lUtiit over 
the floor area is possible. Wired gUas 
Nhcmld be used In all skylights as a 
safognord against breakage Ribbed 
glaRS fives better dlffualon than plain 
glaaa. In vertical wlndovra It ahould 
generally be placed with the riba borU 
Boutol, and wUl then act somewhat Uke 
prism glaaa. 

Artificial ll^t la required In factories 
and Rbops, on on average, about 90 per 
cent of the total woriting houro. not In- 
dndlng overtime or night work. Where 
night work U carried on, the artiflcUl 
lighting problem must, of conns, receive 
particularly eonful oonsldenitloti The 
develofmient of imw nod improved types 
of lights, In Buny rigaa, mafcM It poa- 
stMe to aecun aatiafoctory and adequate 
Ittumination In «aj Induatiy end under 
varying conditions. 

In the dirsot UghNiif oystam, whirii 
is moat com m only employed, the light 
from tbe lamp Alnei dlrectiy on the (dh 
Juet to be Ulumtuated Reidectore or 
Mohea am nairi' in-tmmvmi 
light dlstributten, and to dKuT the 
direct roya from the lamp. With opmi 
rrilectore, tbe gloie from tbe lamp and 
reflectors la urintmlsad hy frosting the 
hunp or Inteipoeing a n oth e r i^UMng 
ludlnm and Iqr the use of redm<or a of 
lorffe area. 

In Mireol Kf fclhWv tim work 1» Uh^ 
nated by light rsQectsd from the cellhig 
and woUn The glare from tbe buap Is 
avoided, the rsfloctsd glare from gtomy 


surfocea la reduced, and shadom ari 
greatly sufteued. Indtreot Hgh^«g la 
the nearest approach to doyllghL Tha 
new devriupmeuts In Incandescent lamps 
of high eOlelency have redneOd tgs op¬ 
erating cost of Indirect lighting and 
Incieoiwd Its use. 

Bmti-Mimct Ugktimg cosaUnsa A* 
featurea of direct and Indirect tightiag 
aystmuL Aa opal glaaa bowl la uasd 
briuw the unit and permlti a port of the 
direct light to peat through, whUe other 
niya are r e flected to the eaUlng and 
walls. By varying tbe denalty of the 
opel glass bowl, various degress of di¬ 
rect snd Indirect Ulumluation may be 
secured This system Is rorsly used 
for Industrial lighting but prindpally 
for omamental porpoasa 

Local Ughring alone Should never be 
uaed, except for a few special opoco^ 
Uons. A moderate degree of gsnerai 
lighting from overhead lompe Should be 
supplied even It local Ulnarinatlon la 
Boceeeary at the mschlnea, but when¬ 
ever possible a system of general U 
lumlnatlon only should be need, os this 
fives the BMMt satisfactory results. Bece 
lamps ahould never be need as looel 
lights at machinaa because they tend 
to Mind tbe worknum and in nwet esgea 
Mhlno more strongly Into the eyes of the 
man than on the work. A deep reflector 
which envelopes the lamp oo that »o 
portion of the bright filament is visible, 
should always be supplied. This wlU 
keep the light out of the eyes end will 
concentrate It upon the work, thus per¬ 
mitting the use of a smaller lamp and 
saving electrical energy 

Photofmi^gr In the Indng tr le e 

T HB poeslbllltics of applying photog¬ 
raphy to Industrial and buelness rou¬ 
tine have only been touched. For It Is 
certain that there is no better or more 
rapid manner of copying mopi^ pUnSi 
records, drawlxigs, tradngs^ Uue prints, 
Tolnoble documents and other things 
than by means of tbe aperiol cameras 
now available for Just this dose pf work. 
Furthennorei, tbs ooplea con ha made 
to almost any acak^ with rriatioo to 
the originaL 

No plates, fllma or even a dgritroom 
are required with the npeclal eopylag 
cemeraa, In order to Obteln a perfect 
photographic oopy AU tbs obj^on- 
able features of ordinary phonography 
ore eUmfnated. Ooplea of say and ill 
written, printed or drawn matter, 
whether oooUioed In loose rikeets or 
bound volumes, con be mode m « m^ 
maDfetlme. Direct, durable pimnaiMttt 
ooples from any slasd original, con be 
mede actual rioA mdorged er re d uced 
aa desired 


Tk* asit-lB Btoctric MMor 


L ITTLB br Uttl* tlw Oaetila 4riM 
' hu bMB 4OT«l«|wd lato tM taltMl. 
m,Mr Mat, Tbtt It to My, tn atoetiie 
•ator, toalaad a( bate, at tha 
aaMay; floor orirall aad eouMatod wttfe 
too ■tcMoo bj aaaao at • bblt; la 
amr bout right ttto tha Mho, fliak 
grlaflar, lotetor, tnaoac at bthar aM> 
(hlao, Vbvi tha aatUM bnHMat ate* 
tDtng t aataaaMsai wfltljrtth aU tha 
aflrtBttflto that mtS fmaj itt tm Ito- 
1^ tttemrnth thtob auTSt a» 


ma malm It bollt right IM» Ike ■» 
thlDt at tot tbatoiv; 
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The OtvMT Patrttl Manorial In caonc of eonotnictloii, 
whM ku ealM for 70 # tonm of granite 


and rerjr large and ebaloe plotn onn Im> had ni high en 
]|CiOO(> The cvmeter} Ik open to animals of PTerjr do- 
Mcrlptldn, fio hi*re m find canary blrtln, chIh. bunifH, autl 
even a pet lion uuco owned liy l*iiiitvNN LwufT rariagh> 
rinnent dog (*oAlna are Inexpcnidvo, and are made on 
the premixeH Init metallic aim ctmketH are iiro\ide<l 
for those who wtah to spare no laixMiHe for the Innt 
rttea for thdr petK Homo of the lomtwioneH ahow 
nhiit a grl]i diimli unbualN hare on Ihetr oh tors 
Here are a fen epltaphe * Mlgnoii, deureKt niul InmiI 
friend' **Willie nni of m> d(^rl> beloviKl peU* , lii^ 
Hie, eror falthfnl and tnie, hired by all’ (inr dear 
little coinfortera 'Jon Jon’ iiud Dalxi ” and ao on 
Some of tbo more RiiatocrntlL inhahltanlN of Hiom* 
Hlleiit a<*reM are Interred In pn^tentlotiK muiiaoleiimN 
(indlug as high iik SI (100 This (inuitir> la now jt 
\ears old ami then arc tipnard of 3000 IntennentH 
(In SnndH>H there are often MNl \lHUora, iind 17 uiito’ 
mobiles have lieen eoiiuted uuttdde the gate at one time 
rhiw tignn^ are signlHcairt aa MhoHlng nhnt an np 
|ieal domeHtle i>etis eMpoiInily tlio dog have for ox 
and this feeling kwina m> iKmiKlury or IniimiHgi^ Si ml 
lur (remeterles are found in Kuglaiid anti I* ranee, ninl 
as HO gatlierid oiir facta, In f*aine a retpoxt for In 
fonnatltm from Japan There is mi Kasi or Went for 
the dog 

Wearing the Scales for Good Measure 

T HK lemon pUker slitmii in the amimpau>lnK illux 
tration lieUe\es in effleiemy At least tn ilettnnln 



A lemon picker who carrlea h» weighing (nitflt with 
ninu strapped from hla Mhoaldera 


Hie Dover Patrol Memorial 

T MR Dover Patrol Memorial baa recently been ctmi 
ptoted It iH in tbo form of an obelisk, as may lie 
noted in the accompanylnx photograpli nhlch hIkihm 
this immament in eonrae of const rnctlon The obelisk 
la S4 feet high, the liiise la 21 feet cm each aide of thu 
■quare, and the stono shaft gradoally tapers off to atiuut 

6 foot at Iho top Seven hundred tons -- 

of Norwegian granite have been tussl in 
the conatraotlnn of the memorial 

Dog’s Aero Beontital 

T his train stops for s luoment to let 
off a few pawemgerH at Hartsdiile aqd 
hnriiea on. One imriy evidently In doc)i 
tvoable and carrying a eomewhai heaw 
box, enter a waiting antomobile and are 
whiaked away ttp the hill If we follow 
them ww soou reach a B-acre cemetery on 
a deliithtfnl slope of one of the West 
cheater HlUa Just north of Now ^ork 
City We might expect to see the hearse 
and all the panoply of woo, but they nre 
lacking, although real sorrow Is there for 
we have reached a burial ground for de 
ceased pets, otherwise a “canine com 
et«r> “ 

The dog shares etiuiilly with tlie horsi An expen 
In man's fdeiidsblp, and inauN int1mao\ 
with the dog is apt in lie mneh greater 
Now, when a dog Is slik bo is taken to a hospital 
where an expert rcterluarlan atteuds him without cost 
tn the master and If be finally miccnmliH lie cun rest 
for all eternity in a jiermanent resting place with 
others of hla kind Prevlons to INpO the dlsismltlou of 
dMeased peta was a dlsturldug problem tn the one-time 
owners. If they lived in the conut ry the> might bury 
'old dog Tray** in the garden, but If they sold the 


lug his dally wage he mnst keep Iraik of how muii\ 
IMiuiids of lemons he has pickl'd, and this enlls for 
constant Heigliliig operations To this end this ingen 
ions plck(*r has mode a simple shoulder si rap arrange 
luent to which he sttathes ii spring 1 »uliniiv It is but 
the work of a moiuciit to fusteu a |mlr of wire hisiks to 
the fruit Imxin* and gf*t the weight 



An axpensive mansoleam for a deg, which is typkal of the more 
graves In the Hartsdale ( anlne Cemetery 

i hospital A Milk-by*lhe-Caii Plan 

thout cost I \ i»r dlstrllMitloii uillk Is evervwlure a 

.* cun rest 1 leedtr, and the Enar),lii Istwotm pnaliidlou cost and 

lace with retail price Is mi wide In muiij titles and large towns 

smltlou of that It Is not such a very dlKluilt matter for the nearby 

e one-time produet^r t« sell direct to Iarg«* conautners at a sub 

light bury sruiitbil price redticHon, jet make an exctllent addi 

’ sold the tlonal profit himself I^irge-ipiuiitlty (ustnioers are 


ii«H’eH 8 iir\ \N ith them ih 11m r> and toilet tlon labor 
Is a low mlulmuin Wlthmit Hum starving many smalt 
uw»rs, Ihi priHliHi r IsMimaa essentially a retailer suli- 
Jist to tliL ix|HUS 4 .w whlih make iltstrlhntlon i*ost or 
diiuirlly so high 

In a lUiHton suburb a niilqiie liuHliiesH in milk direct 
from farm to i’onsiimer on a niiniitity liaslH is done sue- 
«*eKMfuU> by a Townsend Harbor farm 
'I'bis farm Iihk sumo forty customers, each 
of whom takes an quart can every 
other day Tin euHtomcrs are restricted 
to a tcritory imhII> Mrved IMivering by 
auto n high w honl Imii clivers the entire 
rout(^ in alsmt an hour 
And the prh*e ihargiHl for milk Is 12 
It nts—w»% eral eonts ls»low the rognlar 
llosUm prlw In fiut tht dairyman do¬ 
ing this ImslnesH flgun^ that he saves his 
(UHtomers $24 a daj 

In HiHUirlng nistouiers, this farm dls- 
trllmtetl a tlrcnlar in whhli it explained 
that the prim iiad rt'amui for the high 
retail milk prkt* was the service the eus 
toinor dimaiidetl of Un rttallcr You 
<*fin lie your own milkman,' be dedarcU 
Wo will deliver an S 14 quart can of 
milk that will km 11 MW<<et for several days, 
elaborate It Is from a tnhenuMii testisl bird, saft 
and pure It Is rlih in butter fat We 
Mippl^ milk iHdtUM Ion empty tlio big 
(tin Info Isitths slip on tlie nips and mt tlam on loc 
I wo dii>s laiir or four tlim h h wtik, w< tall for the 
impt> (an and Umm a full one Imi get thU splendid 
milk for $L a can 

1(111 (Hii shan it with Ibe ludj iqistatrH or next dmir 
If jon (uimot use four (pmitN a diij You pay onco a 
month Wi riMHi the right to n fuse yoiir order— 
wt onl> ha\i om privati In rd - or put jou on the wait 


property the tiny grave 
aver which the children 
bad shod many a bltt^ 
tsar, was lost 
Sintering the gates we 
find a cemetery not 
looking very different 
from those where hn 
man btrtiiga are Interred, 
except that the plots 
M>«m a litUo smallor 
aqd tbo tombstones 
are of modest dimon 
diM, Hers anyone ran 
boy g fIw square feet, 
the mfhUanip-siaed lot 
oDsriag 4^5. A moder¬ 
ate cbanit ter “opening 
lh» grAve." etc, U 
made sp test tee ex- 
pspsslrltet prak^ittve. 
and evem 4ep glvls and 
osal 1b«T« been 

ta buf naall 
PAfte te^ tedoved 

psli, eofir$Si teosa ____ _ 

«bo iMk twin ipMM Q«iwil Mw a eontar of lha Hartaiala Caitea Cavaterr. whidi la loeatad oa tka alopa of ona of tba botatlM 
(iaa »a tkeoaUMdatod, Waatahoator Ull% lait oortk of Now Torh CHy 



iiig llNt^ uiid also to re¬ 
fuse an order on tbo 
Imsls of territory Wi‘ 
camiol Htroni to go too 
far to fill an onhr ’ 
This plan, handled by 
the origliiatnr, worka 
w ell 'Hiero is good 
hiiHtiieMH muiKP in It, and 
it ought to snccocd 
(piltkl) ill many places, 
during liiCHC days when 
nenrl} everybody Is 
looking for praetleal 
ways to cut down ox 
lanscs It Is good be- 
eiinse in eliminating 
sor\Iee It puts nothing 
on (he eouHumer whlih 
the avorago housewife 
i^an t readily attend to 
Kinrit>iiig milk from a 
largo inn to bottles is a 
little tiling In Itself, but 
It Ih the cotlectlvo jior 
termance of mieh * little 
things' that adds much 
tfi tho retail prhi 
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Inventions New and Interesting 

A Department Devoted to Pioneer IVorl^ In Ae Arts 





Lovd-apeaUng Ulephone tkat aukea 
■aa af a cona-ahapad parchaiant 

dlapkrafai 


Somathlng New in Loud-Speaking 
Telephmiea 

T HK alkovo UlnHtrnttnn r<i)reacnts mi 
attempt to net a^iay from the iiiual 
princlplea of loud Rpeaklna telpplt<itiy 
The luvontur In thU chho bAH hIukhI at 
a pnrlty of houihI Uiat la not olitulualile 
with derlcea thnt make iiw* of metalllt 
dlaphraitna oiierntliia In oonflnwl (|uar 
ten and anbji^ to nil klmla of imraHltic 
nound woven HUd Imiiedancea due to air 
compreHHlon 

The preaent dorhv* U will be noted, 
makca nne of a Inrae pHirhmoDt cone 
which arta aa the dlapbraam and bom 
mmblned At the aiicx of the <*one la an 
armature, which U mtuated by a imlr 
of dcctrorouKuetR contnlned lu the rnn- 
Ing mounted on three artua and centeretl 
in the parchment rone Aa the < urn nt 
floctnatcN In ibr elortromaguotH the dla- 
phragm or parchment cone la accortl 
Ingly vibrated, reproducing certain 
aouud wavea. Uccaiiae of the abaence of 
a deflnlto pitch in the parchment cone 
the auunda produccti by It arc not anU- 
ject to the dlatortton that orcura with 
metaUlc, dlaphragina which have a fun 
damental pitch of thrlr own The prea* 
ent device la aultnble for the reproduc¬ 



tion of phonographic mmdt-. In conjnno- 
tlou with a apeefai ulcropboDe attach* 
nu^nt. for nddrcaalng a large gathering, 
for radio reception pnrpoaea, and for gll 
ktiMla of work callfug for a loud q»eak 
log tolepbonc 

An Aatomatlc Kltehen-Hand 

T he latfMt attempt to help out tho 
hard prewed houaewifb takea the 
form of a nnlveraal electric motor and 
Htmid which can be matle to aerve for a 
large variety duttea. Tbtia the motor 
uiid atand may be appllnl to tbo arduoua 
tuHk of grinding the ice cream freeier 
or beating a meaa of egga or atlning a 
large batter of dough for bread or cake 
It may l>e applied to driving the meat 
clioi)|ier or pollahlng the allverware A 
Hmall grliiUtug wheel driven liy the mo¬ 
tor Her\es to Kbarpeii the varluua bmiae- 
hold knivea, aclaaors, toolH, and even the 
bladeti of the lawn mower 

A New Test Vise for Electric 
Service Work 

A VFW teat vIhc for nae in testing 
goneratora, Mlartera and ignltlnn 
atoms haH lH*en recently develoiied by 
H Chicago manufacturer The deep re- 
ctma in tbo bed pliite of the vino antiv 
mattcally coiitera a round luatmment 
under the take-up screw, while a aqnaro 
or Irregular ahaped Inatrumeut la hold 
on top anti agalnat the aide of one of 
the flat ateiw and Ih then held down ae- 
t urely on the bed idate by the threaded 
wrew In the graiaeneck Atljuatment of 



Spedal viM for holding g motor or 
goBorator In poolthm wluto It la toa tod 

the driving belt or chain la aecured 
thmnkh a e-lnch movement of tho had 
plate, operated by the ball crank handla 
OR the front ^ 

The Milking Stool Brought Up to 
Date 

T he laat word in a mUUng atool la 
a iUbte product Sernoda Ilka a 
pnnT Tet anyone who hgs ever milked 
twenty bovlnea and tried alttlng Upoa A 
little flat, square board, mpportad pre¬ 
cariously by otMi wooden peg under tho 
middle will recall bow onvteMo a padaa 
tal It was. Modem aanltary getenoe 
aaka for a clean stable, a clean oow, and 
cteataineiM In the peraon, dotblag and 
equipment nerd by the milker In order 
that germ-freo milk from the producer, 
Uadam Cow, may not be oontamlnatad 
before it xeachea the nlHinato ooO- 
aumer 

Shonld the new atool bcocne aolM It 
can be wartwd, oven boiled, far It la 
made of alnmllmm strengthmied hr an 
alloy It wretcha but two pounda and 


can be shipped In a compact parcel and 
ftNuembled hy bolts. The concave seat 
nhlch Irt merriy a wrlde rim wrltb a hd 
low center, Is comfortable to uae and 
ronvonlont to carry upon the arm leav¬ 
ing the handa free to carry the foaming 
milk pails 

A Grinder Used for Snagging 
Citings 

F OK snagging caMtlngs It is casentlgl 
that a grinding device combine large 
amoiiiiU of (tower with light weliCht 
This grinder, jnst Introduced by a Maa- 
siicfauHetts manufacturer, conslats of a 



Thia motor-driven stand can bo applied 
to all Utchea ta s fca flraa maloBg 
tea cream to poUshliic sUvor 

shaft with n handle on each end. Inalde 
of the shaft la a switch and a wheel 
with Its monntlnis rotates on the 
shaft Ihe monntlnga for the wheel 
are nwd aa the motor, which la of the 
squirrel cage type^ hut reverted so that 
the secondary memlMsr of the squirrel 
cage construction rotatoa aronnd the 
wtndlog luatoad of Inside This rotating 
member consists of a thin shell of mal 
lealile Iron carrying the bars of copper 
The wheel flsnges snd end plates are of 
steel so as to curry the magnetlam The 
oummt flows through the copper bars 
across the copper lined end plates to the 
cop]H>r bars opposite In thia way every 
part of tho rotating member Is used to 
carry current, magnetlam. or both, ex 
cept the wheel Itsell The very natura 
of the electric motor ao4 the principles 
(m which It works leave room for much 
Ingenuity on the part of tbo dealgner, 
the present modal takes fuU advantags 
of the posslblUtlea. 

IMnf Amur with Htwladiag fai 
BMUMlINetaN PlOjMtIOB 

a film has been nm throokb 
a\ the usual awtkm pictare predoetor, 
It la obvloiuly nscoqsary to rowliid the 
fllm on to anotbof rest in order to n- 
store to Its orlgliuU forin. This pmata 
is expenslvo, thao-ooosMliiC ud hMpa 
to wear out tho film. From ttoio to time 
ingvmions atechanlami bavo been Intro¬ 
duced with a vlow to eUmlaattof re¬ 
winding, and we have the Interesthm 
apparatus shown la the aCCWkpwCflflg 
iHustratloa to gdd to tbooe that bovt 
gone before. 

The preoent t ao chaals m taltoe t|m 
idaco of the lower magaslao of a toolkm 
picture pro l ector, the boMe prlacMe 
this luvenOoB Is e rota^ cpnOrMtthlr 
drum which wlade tho flim tt<m the 
outaide aad flafadwa la the ogMer^kr 
aieaas of tea flagern whleh totvef wHh 
the drum aad boto tho Itoa oMwarA M 
thB dtm tmilda 19 tb# gafse* yloU 
waidly aad at too peiltot where the ^ 



entera, theoe Oagers are lifted and Ipwr 
ered again Iqr positive cam aetton. ' 

The achodlbDy*g trick of wladlnf ||fi* 
strap Into a oompeot reel, by hmcrlgi 
tbo plain end through the hnekta Mt 
mnnlug it round and round the faiWjto 
of tbo loop thua fhnoed. Is not too mf- 
fercot In prlndple tram the new devke 
to suggest that boyhood experience may 
have furnished the necemary bimdrttUm 
to the Inventor 

The inventor of Ibla deriee datiw 
that the crespage usnally taking ploee 
when the fllm Is wound upon the tower 
reri of a standard projeetur la over- 
ooiae in this derioe The creepage his 
a tendency to scratri) the delicato c»hl- 
sion of the fllm, dnring prqfectloa a^ 
during rewinding 

With this new device the fllm la takea 
from the motion picture projector flhd 
Inoerted about two larihea into the H- 
verstng reel. Ko fastening whatevsr la 
required, as the flugera bold the fllm 
down, thus keeping toe fllm from creep¬ 
ing. The fllm is not wound In a rouiid 
form but Is polled from point to point, 
Inalde the Angers, thus winding the fllm 
In the form of a decagon The Aim also 
runs over an automatic governor which 
keept the fllm at a very light tsnstosi, 
this tension being maintained eonstant 
from Sturt to finish. Bach maolilne Is 
equipped with special core reela. Onw 
half of a reel Is placed In the machine 
before winding and when ready to re¬ 
move the other half la snapped on and 
toe fllm iB then puUed out, ready for 
ImmedlatA abowliig; Bethreading; la 
case of a break In the fllm, ia said to be 
greatly sImplUtod. 
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PATENTS 

tf YOU HAVB AS INVENTION 
A wUohjroa vMiloMtml you ma 
tntUraSy MMllroaly to Mima A 
' mvIm in ngftid to tiw bait 
fag protoetioo Rmm 

_ ^ ^ • hhkW of your in- 

ngtioa MM a dworiptioa of tho 
dtvlMi «qMiiia< its opsntioa 
AH eottmtBoUaUm art atrietly ooa- 
fldsattal Oar vast ptmsUee, sKtsad- 
lAf ovsr a psHod or sweaty yeaiSt 
simbtss us m many easM to adviss 
U ngard to patsntabUltr without 
say srpsnss to the dieat |Our Haud- 
Booh oo Pateats is seat free on re- 
iHMst. tliio esplahis our metlioda 



IBtt) ( 


•S.OO 


idwSSK AMrtwui Moeauy tostaetWktd_ 


MMttSe AaMriau^Jo^Srwar aSSIttwsL 
i el t a^ s AMt rt nui liMithly Tl« pm yvar ad* 


_ 

aantt fey peatai ^ ^ iy w i|^^ w ^ ecdar, bank 


aar sdditlMaL 
~~ par rear aSil> 

I aod ratn to 
i^wlU b< 


CUfstfied Advartiseiiiento 




Advardatas In thU ooIub la 


at saran werSa^ta tk« Una. AH 
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itttaacai 
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Make It 

- -tiaoffJSi 

jSiSSaSiS!^ 



PMUHiivtttfa^g BMUto 

(CeaHased frpm pmgtJU) 
iiUo tbe backets of the ooncret e mlMTS. 

Aaotber result of this la addldon to 
the nurkeU Improvement of tbe flatshed 
road and the reduction In cracks Is that it 
apeeds np conatmetlon Booords fxmn 
which mlicfat be atruck an average of day 
mns are uut yet avalMhle, but under the 
present system enffincera say tbore haa 
been a d^ded increaae in this average. 
Un one typical Job—that on tbe West 
Chester Pike previously referred to-Hi 
gang of forty men has been averaging 
M feet of new mad every day of twelve 
himrs. The minimum day rUn haa been 
about 800 foot, tho maximum 500. Five 
trucks operate with this gaug One see- 
tion of two and a quarter miles for which 
the contract allowed one hundred days 
was llalBbed in thirty three days. 

With tbe dumping of materials direct 
from trucks to the mixing machine a 
■econd handling Is elimlnaM Tlie etuv 
ing process In Pennsylvania follows tbe 
general modem highway engineering 
practice In other states Bc^s are 
leveled with a template and the morning 
after completloa tbe days ran Is coveied 
with grsvel and ro<*k. This Is sprinkled 
dally for eight days to permit the concrete 
to dry uniformly The covering is left 
on for twimty.one days, by which time the 
road fa ready for use 

IBngttteen at work cm the system say 
that erodes in tbe concrete are running 
I from three to six a half mile, but In 
I nearly every case, under tbe new qiecifl 
cations in effect this year, tho Assures are 
slight and appear only in the two*indi 
j surfaedng above the wire rolnforcoment 
These are Ailed at once with the astduUt 
' mixture used In making the expansion 
Joints and so for cracks eo treated have 
not shown any appreciable widening. Last 
year the concrete road cost In Pennsyl¬ 
vania went up to $00,000 a mile, an in 
crease of nearly $25,000 over pre-war Ag* 
ores The total cost for the mileage 
under construction this year Is not ex¬ 
pected to exceed $00,000 and on some 
aectloDS Is considerably lower 

On grades of eight per cent and lesser | 
grades running on sharp curves the De-j 
partment Is laying a paving of hillside' 
brick, ent to afford a grip to tbe caulks of i 
horses, on a base of six Inches of con 
Crete. The brick used Is made of shale, 
with a wire cut log, and Is grouted In 
with cement On this type of road tbe 
mixture for the conertto base is one part 
coment, three parts sand and six parts 
stone For tbe plain and reinforced con¬ 
crete roads the mixture Is one part 
cement, two parts sand and three parts 
stone 

A ProUm ud Itu Attmpted 
Solntioii 

(Cotilftiseg from pope 1^8) 
the new design It contains ooples 
plaeed In the compartments abont four 
numtha before the photograph was taken, 
It was in no way *Nlressed up” for the 
purpose of taking the view A coapari* 
soa bsewstn this picture and Fig t la a 
oompleCe demonstration of the difference 
bstwsM tbe ettstmnary and the newly 
worked out tteans of storing coptas. The 
palenta in both cases show the results of 
four ttoatlur polling from groups which 
at tbs bsglimlag of the imlod were In 
perfort aUnsment and proper sequence 

The ease Illustrated In ligs. 2 and 8, 
wbUe demonstrated practicable and vagtly 
superior to the bid way hojooA any 
slbtUty of doubt fo a hag way from be¬ 
ing Btandaxdtod M rim regular Patent 
OOee p coee dor e This osse is not of 
cheap constroetton, on He face It cofts 
conriderably more than opM bins^of 
equal capa^ Extensive lastaUatton of 
thi* atylt of equipment cnnftot p roc eed 
wKhout Mkidal ihn^ob for Uln tbe fsg* 
ulir appropvlatloa or In a spedM bHI 
The Patent Oflee, sliioe the demoostra 
ttm of the advantages of the new-styls 


cnee, has managed to provide enough 
cash out of Its extremely circumscrih^ 
funds to Install eight of the units shown 
in Fig 2 These eight units will hold 
eight woekly Ihsuos of pateuto Perbsps 
tbe implication that the Patent Offlee 
every wtwk Iwoics enough patents to in- ^ 
sure that a stock of tlte copies tem All a 
case of these proportions will be lllural- 
natiug to sumo who had not realised the 
Bi*o\e upon which Patent (.MUce <qM*ratlonH 
are carried out 

The Ideal, of course, would be the pro¬ 
vision of sufficient money to enable the 
Patent OAke store Us eutlre stock 
of c«>plea, within a rcnHoiiHble time, lii 
Allng cases of this ehurai ter This Ideal 
It la hoped will Ite apprtmi.bed when tho 
efficacy of the new ofiulpment will Ik* dein 
onstrated beyond quc*HUon W 1th the ap 
proprtationa that are urallahlo for tbe ] 
Itresent Ascal year Iteglunlug July 1, 1021 
an iustallatlou for almost a years iim 
may be Instituted Whether approprla 
tkms can he obtained for tbe 
bundles of patents alrc*ady granUsl to 
take them out of the old, Inadequate, In 
snAlclent and expensive conclltlous In 
whlih they are now stored Is a matter 
for hope and future determination 

Tho point, however, is obvious. Copies 
and copy pulling bus always lK>en thi 
skUeton lu the Patent-Office closet, for 
tho very excellent reason that no metbisl 
of storage has e\er hoforc been known 
whhh would make tbe storage and the 
pulling clean and prindife Now such a 
method Is known, and at the dlsiMisal of 
the I*atent Office It baa ham demon¬ 
strated on H scale small etnuigh to be 
sure, yet large enough to give foundation 
for tbe estimate that if the entire In 
atallatlon of patent Ales were of this 
latest tyi>e, a redmdiun of force of 3t) 
per cent In the copy pul ling branch of 
the Patent Offline could lx* made with a 
reduction of Inaccuracy of 90 per cent It 
la dlAleult to exaggerate the loss ti> com 
mcrctal Inti rest by the re|M>rt that a 
eertalii patent Is when U Is merely 

nut of place, and tbe loss to the (rovi rn 
nient through tlie reiirluting of jmtents 
that are thus erronecnisly retsirled to he 
exhausted Along with these gains, there 
would autnmalieally come a matertiil re¬ 
duction In the extent of executive sui>er 
vision iff ctqiy storage and copy pulling, 
an appreciable Inerensc In n\enue from 
the sale of (*ui>lea, and an ImmeasurHlile 
Improvement both In the quality and the 
speed of tbe servlco to the puhlU h Itinii}, 
if the framing were of steel Instead of 
wood there vtould be attained a favorable 
comlltlon not now existing In the miles 
of InAammaMe shelving spread through 
the corridors and galleries of the Patent 
OAice But of course tbe immediate 
pniblem to to obtain equipment that will 
permit service, collateral advantages are 
of merely colUteral Importance Tbe way 
has tieen shown bow to dispose of this 
vexing Patent Office problem for all time, 
it to to be hoped that Congress can be 
made to see the wisdom of msklng It 
possible for the Patent OAtoe to pot into 
effect the soIntioB thus offered 

The Lufcet Crater la the WotM 

T WO Swedish sdenttoto named Waddell 
and Tgberg recently made a Journey 
of exploraUon through Iceland with the 
interasting result that they discovered the 
largest volcanic crater In the world. It 
took them nine days, using three horses 
and aledgee to croaa the great sea of ice 
of the Watnajokd from west to east In 
order to reach Kotor on tbe Fjord of 
Hornar Upon the HAgJOkel they found 
a creneodoBa vcdconlc crater containing 
hot water and no lesa than 8 kilometers 
long and 5 kUometen wide. It waa sur 
rounded by a number of hot springs. The 
Swedish oavants who discovered it named 
It tbs Svea crater, and It to regarded as 
not only tbe greatest crater in Icetond 
but probably, so far oa to known at prea- 
ant* the largeot in tbe world 



The name indioetet what 
Tycps means—a oomplete 
aervioe Industry bnnds 
Its tempmture problems 
to the Tyeos orddnizatHia 
because its products em¬ 
brace every needt every 
especial rec^uirement that 
manufacturmg conditions 
may call for 
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Timken’s International Law 

Not only in the United States, but in eveiy oountiy 
where well built American and European auto¬ 
mobiles, motor trucks, and tractors operate, Timken 
Tapered Roller Bearings, in an ever ascending 
majority, are consistent conserving power 

TIm orighwIPnrid mnd dwA M irt rm tw il> rtn «,€fn Tl w t — BgM tag ni i isii ln iiiii f ppmmi—la^SKSi s wfBwAf 

THETIMKEN ROLLER BEARING COpCANTON^O ^ 

TtnUccn Tdfmd RoUcr Bdorfaup far PatMnfer Ckm, Trucla, Tnetan, 

TtvJC«i% Pam hnfUmtnU, MOekhmy, am Indattfkd Appheaem 
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Do Your Prices Block Sales? 

Counters make posable a lower once for many a 
product for thev make sure of a higher producbon* 
rate The macnme oporatnm works as if you person- 
ally watched whoi ms work b watched through die 
mraum of a productkm^record —^put before you by a 
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COUNTER 
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IM 06C DiCK nOfvUBM VOOBMT aOwTO NO 
onb ilw Mtovt of ^ Iw^r mmImm wWb lb* nwoli- 
bM of bdiA tmktm am ttp mt t ma Cpmm «m tm 
ooeti waluboa, oM HR bock toMre Cm acf Ipnbjr 
mHf kaob «Mo NMfl Scppkid omk Cm Mr lo Rb 
oeeoiifiMi lo ptMWoo* Pne% wdli Cort 
fi|HH, M lUHlralod, $R>00 {HfbdLio dRooM 

The Soil RetelttliQB Coontir at left re c owli 

iko oHpHof mlkr i 
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■tkcdoi M odhcrhi Tboe^ huS, dci 
dvoUi H mkam wdl iRad • wt M nii il 
OMkHee amamMf oduplid to km M flHm 
M. tm hockRnJ PhHo, $ 2 CKr 


IVfU* for MhtirairJ Aoo^/ef on Vmdm Ceonten—fAc mathtnu 
thsA moi^ mf3? macAlne proinoo morv ihmph, oo >oa m 
Jiff more Amply Tho iooAbf k fim vakMo h 

Itwmhn mtginmn and mtanufi 
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Make Your Concrete Floors 
As Hard As Granite 

Mav» then ditstproolf Heerptoof and non^beoibsol 

will do aoOOOOQOOeqursbstoflspldaUMdeoaGtetoproRstt 


It s sav ng ro U one of dollm bjr ksiplng the sharp aon ers ia doat 
eoi of boar ngs and out of nMrtbaadtes and bp p a^ MUlng tfw da* 
hips and aspanaa of palling and taplaeing i 
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U a Uqoid ehanriftsl whkh la floahad on new or oM Eoore II Mli 

30 WNEBORW PROPUCTS 
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I MAOINB two 
brawny human 
armi gomg Rto action 
todioveahaavywdght 
high over head. There 
you have the action of 
the power fii l hft arm 
and Imk which connecta 
the Van Dorn Meehan 
ind Honsontal HoiM to 
the tnidc body 


Aa the body reets i^on to bed the hoht anm 
are ftlded eo mp act l y away beneath the bod{y 
When toe hoMt b operated them arms puih the 
bo4y np—qp—up b^ arms grsdnalbr straight 
ening until they are hidiSng toe boity firmly 
high in air The body can t setde or hit sod> 
denbr under toe shifting load. 

Qnvity PRys no part R lo we r i n g the body 
The boot arms puff down toe body ibUmg up 
jack knife manner as the body desewnds 

The body can be raised loched and lowered 
fiom any angle up to 45*—the automatic slop¬ 
ping pomt The tmdr esn be drivmg aww 
while bo4y IS lowering the hoot disengaging 
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VofikAiand HaAtmiti Hokkan^ SAndatd and 
~ ^fVwrir 
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Bjr CMe HuUiii Calhowi 

T HSRK WAI DO Uttte 4ta 
eoaiton ot tbe wator mp 
plr for opmtUii tbft Pan 
ama Canal wbni Uio quea 
tlon of tba aea Iml or lock 
tjrp* of waterway waa bo- 
liif cooaktorad Bofiiioen i ruf^ot »mt«r im tk 
fbvori&f tbo aea Iml canal tw wttMaMd i 

won of the opinion that wm i«t«i % wim tim 

there would not be anfflclent • Lookhw towMdi tlw Ai 

water to operate the lock 
type the greater part of 
which waa to be W feet 

above aaa Iml After conanltatlon with aome of the 
moat eminent engineers lo the world PrealdeDt Booae- 
▼elt took the reaponalbUlty tor decidfaig in favor of a 
minority repoat recommending the lock type 
The water for lockagea and floating reeaeto at the 
05 toot level from Pedro Miguel to Oatim a dlatanoe 
of S0B3 haotlcal mUes In the pieaeot canal waa ob- 
tatncd by bafldlng a dam acroaa the Chagraa Blver at 
Oatoa and then btorkliig tba GallUrd Out <formerly 
(Mebra) by the locka at Pedro Mignel Thia haa 
evaatad an ardflclal leke with an average area of 
166 aqnara mtaA extending from Oamboa to Oatun 
ahd vaachlnt with fta oeCnpua-llke arma tar Inland 
thfoogb the Innglaa Only a portion of thla lake area 
to tba vMnlty of Oatim lodm waa cleared before flood 
tag had to too net of the area tbo Jnngle waa literally 
drowml gradnal Hae of tbta water In the green 
jMrtt «PM MMmMlpa of ae w» (Mte of tb« 
ttoit tMgioifflir wQtIfal rifitta «t sttpro era wit 
MwitUrti IwUb 4 It all waa tha band vt aua 
Ttam Mka sManta a i|ieetada «l annbuaehcd 
■MobMia of tiai^ wact at cUwUfUly baantitul ai only 
hsMMa and traploal tim «Mi bo» baariaf occudoaal 
maidbia m oMida Ska f«natal oMasa of aatwn 
fap Ot l on ta ba# that ao far Unm bao boon 

waWdir lywaHm tbo eanat tbomb dnriiii 
STlS m fanes m teha waa at tbo lowiM lore) 
dna tf ttaMNSbar of MdMfianMI ibo fact 
e W4M af Am vw«aat d«r aaaaow la a good 


I Tb« ftM of «mt«r im Mm arwa fuiial* opoa cof optrtl oti of tlio Oun wu om of the most trsflcolly beontf/Pl afphtt f 
nataro tvor altpiiwil Tha drlna jamcla la mob In thla view when tha surfae# f watr waa T** A above mean 
aan faval % Whan thart la a aurphia of wirtar ilurlna tha w4 aeoarni H la waaled o\cr the ai llwara in tie Catun Dam 
t towai* the Attantla Iran tha apUwiir wUh tha hydraetaetrio plant In tha fon.tro md and the CbaRroa River 

•a feet bf4ow 

Some foataioa of the water aapply for the Panama Canal 

on with some of the many years Xhe dry aeaatn In Inaama uaiialh lasts hax t atM nni say 

»rld President Booae- about ftwr montba and dnrlug tht rest of th» tiar tlic apppwlati III and t 

ecidfaig in favor of a almost constant rains ttnd tt> keep tbc lake nt a from the HO to thr 
0 lock type high level and fumlah niopt water than Is needed foot so it < an b« n 

Dating vetaela at the The rainfall at the canal attract h 129 inches a year at the IctpI < f th( lalu 

to Oatun a dl ete pc** Colon and 50 at Panama wblle the average U proh bUIlon lulU Dct of y 

PC sent canal waa ob* ably oooaldeTBbly higher at tht headwaters of tht Of ctnme the lakt 

the Cbagras Blvor at Obagrea lUver oration during the dr 

illUrd Out <formerly As a reanlt of the low level last dr} mason In pnp b)t and that U ah 

0 Mignel Thla haa aratkm for the preaent Msaim whUb began in mid watirahofl tf the laki 

an average area of Deoanber 1820 the operation of the spillway of (.atun during the dr> w hh 
n Oamboa to Oatun T-ako <tbo spillway la a mrlea of gates In the dam oration during thi ta 

Ike arma far i nla w* that lets oat surplus water 1 was regulatofl In thi fail\ ftihie fe<t repreMnitin 

tloa of thla lake area part of December to bring thi snrface of tbe water The prittcl|>al sonrti 

I deared batore flood to tbo maximum storage luIgfat 87 fptt above mean nea f hagns Klver a I i 

le Jlia^e waa literally level This point waa reached on December 7th and season mighty riv* i 

la water In tbe groan was maintained nntll Deetroher /Ird* when a dry ndWt water from iht 

dam waa one of tbe period lowered ttie water to 8600 feet A rain on tbe bundreds of squan 

of nature mr wit SStfa brougbt it up again to 87 hut since that time it eight mouths and pn 
m tbe band man baa dropped abont half a foot below that point The rain have only experl 

nda af inn bbatefaed level of tbe lake cannot b< ralaid above 87 feet be- sun During this tin 

igto beautlfnl as only causa abote that point the wlthdrnwal of water from the lake whleh Is v 

e» brariag occasteaal OalDard Cut for a loriuge would create a surge a amounted to 87 hllllo 

KVrinii of nature miniature tidal wave that would flood the operating Inflow during tbo cal 

> tar tbeae baa been machlnety of 6be Pedro AClguvl locks Onir lO ptr cent < 

cabal dortni Tbe area of Oatna Lake at Its normal elevation of during the calendar ^ 

0 at tbe teweat level 85 taet above aea level, MUb Is 2 feet below the storage ages In lifting leasel 

tepjiagtT tftd iba tact auudmum la 1654 aiinare miles A foot of water 85-foot level of the n 

kr saasnna In a good qivead over that area runs Into MUlons of cuMc fett (Coat 


an I l UK n slain, cYiirm 
ri n N N m( watir Df 
L iiih with a rim In tbo 
le\il tl ( Wilier I Ik h on the 
I links rf tin lake and also 
Inert nsfR th nns At 8fl 
flit Hi \o stu Itvtl the area 
of the wtitti siirfn t In 
crtsMil hy - aquart miles 
aul nt H7 f 1} m ro than 
icslly iMuitfmi ifaiit. f 4 H,nan milis i ter tht area 

u P/i f«4 nbove mvmn nt the Hi> fm t If\tl 

twsM in ttc rnton Dun 1 fao qii mtlt} of water 

d HTid the CbaRroa River ti rnlh th( HUr 

fm« of tin lakt. fr m the 
S5 t lilt WkfMt k\U U 
tM> hint n (Uhle feet (}on 
hAX t Nt4| nnl sA^ that niimlir 4\er to y iirself to 
appretlatt lit and th< qimiitlU miiilrtd to lalse It 
from the H(1 to the H fi t h^il Is 4 05 hllllon cubic 
foot So it tail b( setii tint the raiw of twt feet in 
the level if thi Ukt pr \hUs a ntnage if almost ten 
bUIlon mlU Dct of water 

Of cinrtie the lakt Iowh mmh wuUr thr ugh map- 
oration during thedr\ Rtan n an tht tr<|h sun N ury 
bit and thAt U ah nt i piAl t Ihi run i ff fr in the 
wuiiKhetl 4 f the Inki an th< nsiilt f cotRrit nai ruins 
tiurlug the dr> whn n Ihe t liil Iohh thi iu.h (vap 
oration during thi talindar Mar lU.O war 2-40 billion 
iuhlc fett represeiitiiijL nl i ut H lur oci t f thi inflow 
Tbe prittcl|>al sonm of eupph f r thi. Inkt Is the 
C hagns Klver a I ng ihhI diirinK tbe wet or rainy 
scanon mighty rlvi r fisl hy mnn} trllutaries that 
eolWt water from ihi nu nutain valUja ner an area of 
bundrads of squan miles Ibi rainy season lasts 
eight mouths and pHnik who havi not M*en n tropical 
rain have only experiem ed gentle showers 1 r omnparl 
sun During this time there Is a surplus of water Id 
tho lake which Is wasted over the spiliwavs Tbts 
amounted to 87 hllllon ^nblc feet or 47 per oent of the 
Inflow during tbe calendar }ear JOCO 
Onlr 10 per cent of the water used from the lake 
during the calendar year 1820 was on account of lock 
ages In lifting leasris to and lowering them from tbe 
85-foot level of the main part of the canal It is eatl 
(CoariNNed ow page f7i) 
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The Loss of “ZR-2'’ 

it t>lcmint of traimtly Ih nnutlnff to roudor the 
liwH Ilf thu * Zll m one of thi* moat lHm«‘atablo 
dlKRHtora In narnl niid military blttlury This 
hUKi a)iJ|> the larffost ami faxloai of lU klml, waa a|>< 
jiroHi blug ItH lautlluff plnre after a moat nuotvaaful and 
extended lllKlit, luMtliiK for a tlay and a half, when, 
without unriiiiiK Hlie broke In two, hiirat Into flamea, 
and with ferrlflc oxiiIohIoub fell Into tbo River Humber 
Thlfl tnonnt the failure and complete l(»ui of a dlrlflble 
which wfiK lHllp\eU to imbody the rlpent experlonco of 
the maatorN of aeronautical deidKDi oud which had 
lieen built at a coat proliably exceeding two million 
dollnra That In Itaclf waa bad enough, but a far 
greater tragedy 1 h the fact that In thU dlaanter there 
tiled the very doner of the dlriglltle ex|iertH of the 
( ulted NtiUt'a and (ireut Britain Tbt* tleath roll in 
ctudea the naming tif Hrlgadler (letH*rnl K M Maitland, 
rhlef of the lltiynl Brftlah Air borcc, and of Ck>m- 
mander I^oula H Alaxtield, the alileaf ofllt'er In the light' 
ir than air forrea of the rnltet] Htatea Na %7 In addl- 
tion to theae U a pitifully long Hat of United States and 
Brltiab offloerM, all of them expert In Ihelr apeclal 
flulda, and a largo force of non-rtRumUalimetl officers 
and enlisted men At the present writing the exact 
iiamber <if fatalltl(*s Is not known, but since not orcr 
half a tloieu s(>cm to bare ew*aped death, It Is piMsl 
hie that tho final list will Include over forty officers 
and men 

The **ZK2’ left the Howden base at 7 10 A. M on 
August ifird for an extoiidiHl trial trip which was to 
l»e completcNl by a run at full power at a speed of Tfi 
miles an hour This uas hir fourth filght At fi P M 
she signaler] that tdio wmild stay out all night, and 
another mi>i«i«ugi' ^as receiTi>d at 7 A M on August 
l!4th that she would l•ontlnuo to irulrte throughout the 
day At 4 ^ on tbi evcnliig of the J4th she sent word 
that slit, was alniut to carry out her full speed trials, 
ami her last message came In at 5 H4, when she stated 
that she would make a loiidliuc at Howden at 6 30 
At 0 W P M . whi u the great ship woa passing at 
0 modernti* elevotlon o^er the elt\ of Hull she was seen 
gradually to huekle at the eentir and then break In 
two This Mas followtsl by fire and a series of expire 
sJons, which \i<re suffldcntly pouvrfiil to lireak the 
windows la the clt> IhIow bortuiintidy for the In¬ 
habitants the commander <»r the shli) Is reiKirteil to 
have swung her out tow nrd the barlmr and she Ml In 
the river not far from the Hull iloeks 
A strong pnsnimptlnn as to the (tiuse of the disaster 
Is sfTonled by the prellniluary trials of the ship, In 
whlrh she seemed t(» d( velop a lark of sufllrlent girder 
strength, certain imrts of her frame showing signs of 
buckling An attempt was made to remeity this by 
the hitmiluctiun of atldlthmal stiffening material In 
thu abnemv of any exai t data It Is Imiswslble to make 
any definite staU^meut as to tlie cause of her loss, bnt 
It certainly diws hsik os though, In tlie effort to securo 
great cruising rndluH aud the ulmormally high maxi¬ 
mum Hiie4>d of 70 miles an hour, the framing of '*ZR 2** 
had Iteen dnun iierllously close to tho margin of 
HBfeOt whatever that may have been 
A suggesfloii SH to the ImiotNllatv canoe of the dlsas- 
U>r Is found in the testhnouj of wltnesaos that Just 
Im fore It occurred, she made a rapid change of course 
This would throw a heavy pressure on the rudders 
which In turn, lKM»ause of the Inertia of the concan- 
trated weights, would bring a heavy bending moment to 
liear uptm the fragile strnctuve of the whole A 
sudden local puff of wind Inopportunely striking the 
niddora at this moment, would Increase the effect, and 
the comidned result may have been too much for the 
girder strength of the ship 


Undiartcd Perlli of tho Rood 

AR10U8 sectloiss of tbo country have czperl* 
enced, during the recent Intense Jlaly beat, a 
phenomenon usually referred to as the **blowlng 
out of tho road This occurs only on hard surfaced 
highways, and U usually confined to those of concrete, 
brick or blocks The cause of course, Is found In 
lusulllclefit allowance for expansion in laying the 
pavement. Most of us have pasaed places where the 
road was thus upheaved, or have even encountered a 
roud made almost impassable by such omirrenoe Bnt 
a new angle Is given by a Conneetient paper that tells 
hiiw the road "blew up*' undi r a passing car, and actu 
ally hurled the occuitants a f^nsldorable distance The 
idea of having the road explode beneath one Is start¬ 
ling, to Bay the least 

An exploding road is not the only tlUng that may 
omliarrau the midsummer tourist and h«d him Into 
a dfHoor, however The morulng papers recently told 
a cuiioiu tale undc^r a Keutnofcy date line A hollow 
tree along the roadside near l^xlngton had been in¬ 
habited for many years by a large colony of bees. A 
big storm blew It down across the road, and stuttered 
honey all over the neighborhood The bees refused to 
abandon tbclr property, and ho\erml in great numbers 
over the scene of the tragedy Kveryoua who attempted 
to approach the spot was speedily put to rout by the 
angry Insects, who at last arc^unts stUl held the fort, 
while all traffic was being detoured 

At the time when this eurlous Item came to our at¬ 
tention we bad Just bud an Illuminating experience of 
our own Krerylimly lco<>ws that a freshly oiled road 
Is slippery aud sklddy Hoes everybody know that, 
given enough oil. It becomes absolutely impassable? 
On a certain 2n0-yard section of winding, sharply- 
crowned nmd the enterprising foreman laid enough 
oil for about two miles of roadway The result was a 
blockade that lasted all the afternoon, and several 
very dose fdiaves that tmlled of being wrecks only by 
a tnlratle. The road surface was so slippery that It 
was literally Imimsslble to walk on It, let a lime drive 
a car We know this, Iwcauae wo tried It, and skidded 
expeditiously Into the ditch, 

Borne weeks ago we made stlU another surprlalug 
discovery, which still has us chuckling In tracing 
the route from town to town and from fork to fork 
lietaecn two termini, as given by the road book, we 
encountered tho fidlowlug charming entry "18J1 miles 
Caution for deo|» font (''ross will np at a sUght angle, 
go around the big snog to the left, and thru sharply 
to the right Just lofore reaching the far bank.’* And 
again, a few miles farther on **Onuttim for oerg deep 
ford Best crusslng Is found ti> going utwtream to the 
footing, and croHslng dlrinth below this" This We 
must confess Is one of the iierlls of motoring that bad 
not been brought to our attention by our experience 
In the effete east Ulieu one makes a misstep in one 
of these deep fords and goes In above the level of 
cart>ureler or distributer, we wonder what the next 
move iM? Does one of the party go swlnunlng after a 
farmer with a horse, or Is the first passing motorist 
MuppoMMl to do the rescue ait? 

There Is snmethlnirelae that, stsmer or later, happeni 
to every driver of a car with gravity fuel feed The 
npuiufacturers of these cars tell you never to let the 
fuel get very low They do not tell why, and moat 
purchasers, being better posted than the ahortatory 
writer who represented a green driver as being able to 
stop without serious difficulty herauw the poc was 7oic, 
are Inclined to laugh at the warning If osie of theae 
cars ever goes dead under yon while running Up a hill 
yon may tw in a position to learn why five gallons of 
gas in the tank are better than a gallon and a half 
Under such circumstances, Iwfore fuafdng with the Igni¬ 
tion system or wornrlng abimt the condiHiiii of feud 
line or carbureter, permit the iharlot to nfil down to 
the first level simt, and see whether the trouble waa 
not dne to low gas. The possibility of getting on a 
hill where the carbureter Intake enjojs a greater ete- 
ration above sea level than the aurfaee of the fiuld 
In the tank will be better reallied when It Is stated 
that, so far as imwer alone is concemod, the *^w«in- 
known American snail car** wlU run up a hlU bo atosp 
that the tank must cmtldii asoie than ttx galloBa of gaa 
In order to get any flow to fbe ca r b urst^, 


SiptWdMr 8, 

Wtan tte gu MaUlMi !• tlw botlutt «( tto hill, of 
oour«e, IBM limply aUdea down cu it HVhan U ki Bt the 
top the remedy ia efioalty stmiOB though pei^MB not 
so obvlooK Tom the car around, by ma»^owec 
BBceasary, find back #p the hill to Uw pump. 

Thu Btekbone of <ht IloBt 

IIB report rendered by the Joint Army and 
Navy Boa^ on the reoest aarUl bomblttC teats 
off the Virginia Capes conllrma the lessons 
which w« drew In our Issue of August 6tb from these 
trials. The findings of the report are aummed up In 
the following statement **The battleship is still the 
backbone of tho fleet and the bulwark of the uatlcm'a 
sea defense, and will so remain so long ns the mfe 
navigation of the aeas fur purposes of trade or truna- 
portatlon Is vital to success In war** 

The abore (lootatJon ia one of the tra oomdastoos, 
categorically stated, In which the Joint Bnartt tuadt 
up of naval and army olltceni, submitted its flndJngs 
on the burning Issue as to whether bombing aircraft 
have rendered the battleship obeulete The argument 
runs as follows That If the Navy commands the sea 
routes, the Udim of traffic can be kept open without en 
taring the area on Che enemy's coast aooe which ia 
controlled by aircraft bases on shore Oonvsrssly, a 
nation withoot an effective navy must submit to a 
fatal economic blockade Again, If heavler-than air 
craft are to be effective In naval warfare, they must 
be able to <^rate in midocean, and since their own 
radlns of action Is limited, they most operste from 
those mobile bases known as oircraft carriers. Al 
thongh onr Navy does not know of any case in which 
bombing planes, such as sank the **Ostfrlesland,'* have 
flown from or landed on an aircraft carrier. It Is be¬ 
lieved that such operations will In the future become 
practicable In this connection, the report quotes the 
"Argns," of the British Navy, as a type esaentlal to the 
highest efflcloncy of the flm^t, but the point Is umdo 
that since aircraft carriers are subject to attack by 
vessels armed with guns, torpedoes or bombs, they, 
like all other subsidiary types of vessels, will rtMiuire 
the eventual support of the battleshlii 

>Vu think this last statement Is mibject to criticism 
A 80X)00-ton, 32 knot aircraft carrier would be self 
sui»p«)rtliig t and for defense against a too-powerful 
onomy wonid deiiend uiioa her superior speed to enable 
her to keep out of range The best of modern battle- 
riilpa cannot bit beyond 20 or 25 miles—an aircraft 
carrier conld maintain a range of 30 miles and send 
oat her bombing planes against the enemy with com¬ 
plete Immunity to herself 

The report admits that although the airplane, like 
the submarine, destroyer, and mine has added to the 
dangers to which battleships are exposed, It has not 
made the battleship obsolete, although the appearance 
of aircraft has added to the existing com^exlty of 
naval war/are 

With the final clause of the report, as indeed with 
the whole report as smh, we arc In thorough oroord 
It states that the aviation and ordnance experiments, 
conducted with the ex-Oerman veasds aa targets, have 
proved that It has become imperative as a matter 
of national defense to provide for the maximum possi¬ 
ble develofanent of aviation both In the Army and 
Navy These bombing experiments have also proved 
the neoesaity for aircraft carriers of maximum siae 
and speed as an effective adjnurt bf the fleet It Is 
likewise essential that effective antiratreraft arma¬ 
ment be develcqied. 

Now there is danger, we think, of beeemlng m> 
greatly impressed with the necessity for bnOdlng an 
effective fleet of abrial bombing idanea aa to overlook 
the bqaally Important defnialve side of the problem 
The present poiwiui arrangements, mounted on war- 
riilpo for the purpose of bringing down airplanes are 
futile Sheila thrown by 8- mad 4-iiich gun do not 
afford a big enough buaet and tprsad. m u ceovm, there 
remains to be developed en aoeurete and evCft means 
ftw determining the eve^rim^^gll^gpo•Hlcm of the euemy 
We look to see the day vrtm Oe Mndk anti-torpedo 
batteriee of wenffilpe wlU b* known ae airid-lerpedo 
and anti-plane batmried, wkkh mm thgt thstririn 
be mounted od the topi^ ftocki Md praddad irltii 
nattmlted elemlkm. 






IMl 

' Efeetridty 
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and « doublfiic uf ttio prMtnt Mtlnft ^ 
cmtaH MUtian |d«ot% m rofarded u i)frdtMUdj« witUa 
tlM p*xt tow mn br mm Amcrtesii aothorttlM. It 
iPii ivlthont MTtef tbmt rtit qtuuitlttM itf copptr wn 
to b« ntod, tor imtU now thm U not a real a&atitato 
tot tola BMtaL Alamlnnm li an axorilent altoniatlT% 
Imt obiffMr renalqi toe beit coodnetor matorlal 

HedHe Smtoe BeCwen L aw ton tad Parla. — From 
the Mhidi tonrual RadUMeetrioM, we learn that eta- 
ttotte lor refoUr commimlcatlon between theae two 
dtlee are kMated In NenlUy LeraUola, Franoe, and 
Obelmsford, Bndland* A hbto-froqneacjr generator of 
10 to 29 ktlowatto la employed tor eendlng. Slgnala 
are flrat recorded by perforation by meana of a apedal 
matolne npon a atrip of paper and are then aent at 
aboat a bimdred worda per minute. The received mm- 
Mgaa are conalderably ampllfled and are reglatered 
opoii a faat rotating wax diak ahnllar to that of a 
pbooograi^ For tranacriblogf the dlak la rerolved 
nmeh more alowly, to enable the oxmrator to copy the 
meaeagn on a typtmriter 

Badle Aheaid Alr^e^ In a recent taane of Radio- 
elaatHcttd there are described the Tariona atagea of 
the derelupment of radio commonlcaitlon from and be¬ 
tween alridanea. The flrat aatlafactory operatlug aet 
la French aTlation contained a apark coll fed from a 
20*Tolt etorage battery Later the heavy atorage ba^ 
tory waa anperaadcd by a amall air acrew-drlven gener¬ 
ator running at an average apeed of iDM r pm, and 
d^lvering 20 volta at 5 amperea. Flnillyt two typea 
of atr-acrew<drlvea 000<ycle alternaton were devel¬ 
oped, differing only In weight and bulk from each 
other Both are rated at SO volte and 7 amperea at 4S00 
rp.m The machinea contain a dlreetrconnected exciter 
and a tooth-wheeled generator with no rotating wind¬ 
ings. A rotary aparit gap mounted on the main gen¬ 
erator riiaft la need on both types. 

Etoctfie Gooldag SimpUflad^Everyooa la raady to 
admit the auperioclty of the electric atove over all 
other typea. 2t is dean, eIBclent, ood in aummer, and 
certainly adentUlc. But It is expensive to run in moot 
localitlea where current coau upwards of 10 centa per 
kilowatt hour, and therein lies Its greatest drawback 
Now an American manufactnrer hM come forward 
with a remarkably economical electrical range It 
oompriaee an aluminum lined electric flreleaa cooker, 
fully equipped to steam, stew and broil foods. Need¬ 
less to eay« the minimum of curreot Is required for 
this device An alnminomdlned electric oven Is alen 
ittdnded, fully equipped to beke, roast, broil snd toast 
perfect with two dOOwatt units. Then it also baa 
u aoUd cast aluminum frying ddllet. with adf-oontained 
nickel chromium beating element, which gives instant 
beat tor frying. 

Urn DapsrtBMWt of GaasamNe has raeently an- 
nonnced the appointment of R. A Lundqulst, of Mlnne- 
apolU, Minn, as bead of the newly created Blectrlcal 
Madilnery Diriaion In toe Bureau of Foreign and Do< 
meatle Oommerce This la one of the new Indastriat 
dlTlalona made poaelble by Oontreas through the export 
Ittdnetrlee act It le planned to eecure the services 
expe rts to epecUline on the more Important export 
coauDodltlee. Mr Lnndqnlst, who Is a graduate of the 
Univeralty of Minnesota, le an electrical engineer of 
wide espwleiice He has made extensive studies of poe- 
aiblllties for the sale of American electrical goods 
and machinery in Auatrnlla, New Sealand, Chinn. Ja¬ 
pan, and South Africa, the reauiu of which were pub* 
llahed by the BurMU of Foreign and Domestic Com- 
merca^ and le the author of **TransmiBalon IJoe Con¬ 
struction Methods and Cost** «nd varlooe artUlea for 
technical and engineering lonranHu 

Paette Ceeat Inter^y Badle^The Federal Teto* 
graph Company, so we learn from mecirimU Aeetom, 
has about completed the oonstmctlon and equipment of 
radio autlone at San syanclaco, Loe Angelee. and San 
Dlego^ Oal., and at HUleboro, Ore, tor inteendty ooaa- 
munkmtioiL The San Franclaco and HUlaboro stottons, 
whlto ird Identical ae to dealgn and capacity, have a 
toanemltMng range of 6000 to TOGO iat|ee nnder favora- 
ito odndm^ ahd the equliffaent is almUar to tost of 
the Lafayette aUtton at Bordeaux, France. The tower 
at tod HUUboro etatUm has a height of 026 feet and a 
hbriaoBtol cwsieectloa of 0 by 6 feet The ooluame 
en$pt\du this tflWer are supported In verticnl post 
tkth tar bTO otto oC guy cablee, haring four gnya to 
eacli. get, with eadh gny anchored to a irintormri oon- 
crejbei^ INW Mddobverters are empk^ed to 
atathMi CM batoi ot d04ilowatt capai^, toe other 
taopha bring efmtoowatt oaparity Tbe atatlohs are 
eqqtopad wtto qaedtagtoz tr eq ma i aaton. firing a «peed 
on anrmmrirnHofadwotlOOwetriepdr mtortA 
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Ne Tree Slgne for the Navy^The efforts of the 
National Highways Protective Society has resulted In 
orders from the Navy Department that the recrnltlng 
•errice at once cease to use growing trees ns billbuardii 
for recniltiag signs. 

Acddenie in the AlpSr-^The abnormal heat In Switx- 
erland has given an Impetus to mountain rlimbina, in 
consequence, an appalling number of accidents is re¬ 
ported cumbers usually faU into ice crevasscfl or are 
struck by faUlng atones, 

Sir Richard Barton.~In celebration of the hun¬ 
dredth birthday of this intrepid explorer, whose adven¬ 
tures read like bis own translation of the Arabian 
Nights, the Boyal Asiatlo Society will institute an an 
nual memorial lecture and strike a medal bearing Bur^ 
ton's effigy 

Archaeology m tho Mardk^In their progress 
through Asia Minor, Greek troops discovered in an old 
cemetery near Kutata columns of bine marble former¬ 
ly part of a great building of the Roman period Many 
Inscribed tablets were also picked up on the march 

Explorera Disagree*—Stefanaaon saya he will take 
alwg no food on bis mush to tho Pole, whUo his rival 
Amundsen baa Just contracted for a seven-years’ sup 
ply Amnndsen says there is little snlmsl life north 
of 85 degrees, and the sleds most be loaded with food 
if the explorer would not face starvation. 

Enatachio's Mannscripla, — Bartolomeo Euatachio, 
whose name is perpetuated In the term “Eustachian 
tulie," was an Italian ithyaieian to whom Pope Plus IV 
gave permisslijii to dissect human bodies in toe further 
aoce of anatomU*al knowledge The original menu 
scripts of his works have just lieeo nuearthetl 

Rotation of Venwu— Observations of certain daric 
spots on \euus by Prof W H PUkerlug appear to 
indicate a rotation period of 08 hours He states that 
the mntlfin of the spots was not from west to east but 
from north to south, Implying that the axis of the 
planet lies very nearly In the plane of Its orbit 

Yam’s Aviary,—Varro, author of a famous book 
on agriculture, lived In the 01c‘erouian age He built 
R modri aviary, with flab ponds, and duck houses en- 
dosed by flne gut nettings similar netted spaces 
housed blackbinls, nightingales aud other song btnlH. 
A little channel furnUhod fresh water, and food waa 
Introduced beneath the nets. 

An Intomatlimal HydregrapUc Burean, with Great 
Britain, the Netherlands and Norway represented in 
toe directorship, has been established Headquarters 
will be at Monaco, where it will doubtless have the co¬ 
operation of that eminent oceanographer, the Prince 
of Monaco The Cnited Btiites has announced Its in¬ 
tention of becoming a member 

Field Work of tho SmlthaoiiUn InatitnUon^Ia 1920 
this Instltntioa undertook 23 separate exi>edJtioiis In 
varioua branches of science The woric in the Cana 
dian Rockies was eminently sunessful New astro- 
physical atatiocis were established in Arisona and in 
Chile, aud from these may be definitely determined 
the value of the solar constant In weather forecasting. 
The African expedition yielded a wealth of loological 
material, and from Australia came rare specimens of 
the fast-dlaappearing fauna. On Mt Wilson, Oal a 
device was used that by the sun's beat alone cooked 
bread, meat vegetables snd preserves. 

P roposed Reform of Onr Calender. — Prof Rend 
Balre, of Dijon, has a most revolutionary plan for cal¬ 
endar reform. He would short«m must of the weeks to 
six days, give us a Baturday but ouee a month, take 
one day from January and, except in leap year, from 
July, and give February thirty days. The 1st 7th, 
lath, 18tb and 25th days of each month would be Sun¬ 
days—olxty to the year, and New Year's day and Christ¬ 
mas would always fall on Sunday Thin sidetracks 
the objections to placing certain days to each year out¬ 
side the weekly and monthly rec koning It Is doubtfol, 
however. If the public would ever theerfnlly accept this 
reparceling of its time 

Genirmation of Plckortog's Lnnar Observatiou.— 

Prof W U Pickering’s numerous accounts of rapid 
changes on the moon's surface, attributed to onow, 
vapora, etc, have been received with a good deal of 
■k^clsm by astroaomero In general He bas now 
acquired a cbamplon» In the person of 8lr W H M 
Christie who visited him at MandevlUe, Jamaica, last 
February and made observations of the moim with the 
praper ll Indf refractor flThe British astronomer re- 
porto in ifonriUg KoOw R.A S that in spite of un¬ 
favorable weather, he observed remarkable changes in 
tile craters Aristillus and Rratoetbmies and ateo In the 
Bradley **Bnow Field” Tbe changes are fully de^ 
sorlbed and Ulnstroted with drawings. 
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A Hriffbt ReconL—From Franco eomoe word that 
Georges Klrscfa created « new height record recently, 
when, on a ’‘Nieuport,” equlppinl with a SDO-borsepower 
Hispano-SuUa engine, he reacdKKl an altllude eff 0800 
meters (32 153 feet), thus lieatlug the previous record 
held by Casale of 312216 feet 

Paris Aeronautical Expoaitlon.-'->The Seventh Inter¬ 
national Aeronautical Exposition will be held at Paris 
on November 12 to 27, 1921, accnnlliig to a recent com 
municatinn Exhibitors are welctune from any conn 
try not having lieen at war with France This expo¬ 
sition Is not couflneil to flying machines and motors, 
but will tnclade se(>tions devotcfl to aerial navigation 
companies motor boats, gliders, machine tools, marine 
mobirs, eltfctrical apparaiiis spare parts and Indus¬ 
trial materials relating to fbe aerunautk industry 

An Ambitious Project.—It is reported that there is 
In process of formation an all British aerial transiMirt 
company, which prt^pfises Ut ran regular services of 
airplanes and ulrshli)s—the former dally to Paris 
Brussels, aud Amsterdam, and the latUr twice weekly 
to Amerlia and Canada Ihe alnilam>s will be built 
entirely of metal and so designed that In case of a 
force<l landing in the mm thty nlll float ami the pas¬ 
sengers will not get wet Paraihutis ^111 be fitted to 
the aircraft Tht airships aru intendetl to do the 
Journey to New York In 48 hours They will carry 
5(1 iMiHsengers and will contain sleeping i^ahlns, dining 
and smukitqf ^oom^ and a lounge while tho catirlng 
will be In charge of a chef The crew will nurolier 15 
Tbe inclusive fare to New York will be about $250. 
which Is approximately the present steamship flrst- 
ciasa fare 

Improved Airplane Propeller. — Announcement is 
made in toe limes of the invention of an imprured 
t>’i>e of airplane pnqMdler whereliy engine power neees 
sary for drl\Jng tho the airplane will be les- 
seuMl and the vibration of the maeblue will be much re¬ 
duced The new type of propeller arises from tbe addt 
tlon of a number of * vc Ins" or flaugi^ made of aluml 
nnm to tbe existing type of pnqieller These 'veins 
are about 0 Inches in height ami ran parallel acruM 
the imrface of the propeller at a distance of about 1 
foot from each other There are eight at the drive 
side, four at each end of tbe Made and six on tbe 
wind side In similar iiositions. It Is claimed that by 
this arrangement the air is properly directed past the 
pruiieller blade fai'es with the resnlt that there is an 
avoidance of the air losses from the blade ends, which 
through natural causes take pla<‘e in the present type 
of propeller, making possible a maximum thrust with 
a minimum expraditure of power 

A Pumping Plant for the Airplane.—Herr Fokker’s 
excellent airplanes are too well known to require elai»- 
oratlon here However, we note in looking over the 
plans of his latest creation, the *Fokker Fill,” a 
passenger-carrying monoplane, that he bas made use 
of u tiny power-driven pump which serves to transfer 
gasoline from tbe usual supply drums to the airplane 
tanka. The pump is iiiuuutcil near the port side of tbe 
engine housing From this pump a length of ruliber 
tubing, normally coiled up inside the engine bousing, 
can be taken outside tbe machine and its free end In 
serted in a gaaolJns can or dram A few strokes of tbe 
pump soon transfers the gasifllne to tbe airplane tank, 
and tbe pump is ready for the next can or dram, and so 
on. The entire operation of filling the alridane s tanks— 
and airplanes of such proportions seem to hove an in 
■atiaMe appetite for fuel—can be aeeompllsbed by one 
man in a fiMV minutea, and there la no slopping over 
and splUlng tbe gasoline all over the machine. 

Three New Fog Devicea to overcome the drawbacks 
of mist aud fogs to airmen are sutod to bo under die- 
cusaion by British autbnrltlea. Tbe first consists of 
the * laying along the route traversed by the airway 
of a powerfully cbargetl electrical cable This auto¬ 
matically sends up Into the air a constant series of 
signals.'' By keeping his machine in such a position 
that tbe strength of the signals is kcqit constant the 
airman Is assured that he is flying along tbe cable 
line. Tbe aeeond makes for safety in landing when the 
ground is not visible, and consists of a wire, with a 
weight atta<hed ubich is lowered from beneath the 
machine, when tbe welgtit touches tlie earth the air 
man learns that it la time to “flatten out” his machine 
The third Is catlefl tbe “urtlHclal horison." It Is ”a 
gyroscopic tustrament wUirit shows an artificial hoiixon 
line always in front of toe pilot and enables him tii 
detect Instantly when his machine is heeling over too 
mnefa sidewise in its relation to the real horison. whl<h 
is temporarily Invisible A tiny mmlel airplane polsetl 
above the artificial boriaon lino mimics precisely the 
movements of bis own machine ” 
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Tlic **ZR-2** in flight This Brltlsh-buiU dirigiblct imrchaflMl for tlie qm n( onr Nav^* Manraa 7flfl foot long aad haa a cnUflafl raago of fNfl w$k$ 

Our ”ZR-2” Airship and Its Shed 

Some Detaib of the Giant Dirigible and the Huge Hangar To Be Used by the U. S. Navy 

By George B. Dacy 


A Hr<;f Hork lit nirlHl HHtfttnirtlim wltli h 
c«pai Itj of 1! T^kOUO rulite fwt. with a total length 
of 700 feet mid hTi feet wUlo w Itta a fcroMH lift of fit Umn 
and an avaflablo lift of nii|iroxtnatf*t> 4>*l tmiH. whltli 
rtHudata of gaaolliie idl, rrpw, cargo ami amiiitiicut 
with a full k|hhh 1 velocity of 75 mlh^ au hour and a 
trulalng aiicetl nttrage of 50 lulloa an hour witli com 
motUona and for tabic aoconimodutlonB for n crew 
of 42 men ami ofllccnt, tin '/It 2. the largest ulrahl]) 
tver built, at thiH writing In ulwut to uudirtakc a 
record breaking trip from Howden, England, to Lakc- 
hiint, N J 

In July, 1010 the llrltlab atmhlp, ' U4M,' made the 
trip fnim Kant K(»rtune Hi*tdlaml to Haielhnrat ¥ leld, 

I I, In 10H htiurH aiul 12 mlmitca. 

The Jt waa built at the Itoyal Aintblp Worka, 
(''iirdinghm, Hetlftird England It la to be piloted to 
thL United HtatcR under the gnUlaiict* of Oommaoder 
U U Maxfleld, UHN, with a env, of 30 men and 12 
t*mcera of the I s N 

The glgantli dirigible which Unde Ham purebaaed 
from England U ao huge that If It were placed lu 
Timee H<iuare, New \ork CU>, there would tmly be 
etuiugb apace left to nnlk nroiind the enumioiia um ban 
leal blnl The CupUol Uulldliig at WaMhlngton, 1> O. 
Ih only 25 feet longer than the **ZR 2/* while It the 
ahip could Im atm^d on end beidde the Waahlngton 
AlontUDCOti her tall would tower IW) feet above that 
memorial akyacraiier The top of the Wool worth 
Building In New "Vork City la only 92 fwt higher than 
the |ieiik iwliif which the almhlp could reach In tlibc 
poaitlon 

The motive power of the mammoth aerial tiler run 
alaU of Blx sno-bonceimww (Huulieam Coaaack) motor* 
located In alx |Kincr c'wra. Hhc eairlea 10,4UI> gallcma 
of gaaollne, which given her a cTulring radlna of 9000 
mUes at full iqieed or abont 91100 milea at cmlahit 
aiieed The proiwUera on two of the power cam are 
i>qalpped with revemlng gear, which enables the ablp 
to check her icpeed at will or even to fly aatem 'fhe 
dirigible la controlled from a aiwrlal control ear sit¬ 
uated forwnnl, whUh be irfmllar to the bridge of n 
Khip Mt [K*rmltN the iimimander to ban 
die this nlndilp ixurtly aa does the cai»- 
ulu of a aea going veaml A complete 
ctumuunlcatlon ayatem c<uialBtlng of tole- 
grapha, alilp t<k*i»hiMiea ami voice tnl)ea. 
expfKlItea the trautmoliwlon of onlera All 
ordera to the \wwvr untta sent out over 
the engine ttdographa are repoattnl Iwck 
to the oontrfd ear bofon* being put inti* 
execution. The “Zn-2” 1* also equipped 
with a radio m*t that has a sending radlna 
of about IflUO mllea, and It la also prortd<Ml 
u Ith a wlrekwH telephone and a radio dl 
rectum finding act 

The “ZU 2 It# about BOO.WO cubic feet 
larger tlian the huge Uerman Zepiwlin 
lv-71," which the Buna built to bomb 
\ew York City, awl Which waa aorren- 
dored to tlreat Britain under the tenmr 
of the Peace Treaty The “ZR-2” wae 
lUwlgnMl exprciwl> fbr naval purpoaea, 
and paramount Importance ha% been ao- 
corded those facHltlea which admit of the 
Httalnment of maximum attitude The 
cotiatrorfion of thia ship marks a very 
deflnlte advance in atrahtp practice, aa it 
U the pioneer ship of purely new dealgn OMandof 
and arrangement and not merely a copy 


jfS me go lo preu. cable dupaicha iell of 
the tragic leu of Jnth (/» 

ntajonty of her Amencan crem Comment 
upon the JuoMter mdl be founj in our edtiarml 
columm —The Eorroit 


of previous Oermaa abipa. In general principles, the 
hull structure is of standard type such aa wai used 
In the Zepiwllii airships, Irat a very constderaMe saving 
of atructural weight has tiecn vlTpctcd by a targe num¬ 
ber of Improvements In detail It Is built of duralumin, 
and consists of a number of longitudinal, lattice glr- 
dera ctmnccted trunaversely by other lattice girders 
which form a series of riiigM, the longltudinaU and 
rings being braced by wires. This stmctiire contains 
14 ctanpartroenis lit each of which ia a gas liag made of 
fabric and goldlicatera skin Goldbeaters skins are 
obtaiiuMl from the outer ecn crimes of the intestlnea of 
a cow Only one goldbenters akin reanlta from earii 
cow that is nlaughtered and It would cunmtme all the 
cattle on several of our largest western ranches to 
proilde the «),09D skins necessary to line the hydrogen 
gas Imga of the *ZR V 

If the outer cover of the “Zlt-2** were si^nrad on the 
ground it would cover an area of more than 4 acres. 
If all the piano wire used In this Oollatb of airships 
were plaosl end to end. It would reach over (H) miles. 
ThiH wire Is used as stays and braces, the structural 
strength of the ship lieing largely dependent on this 
rrlafincemeut There are also over 20 miles of dura- 
lumln channel sections used In making the girders In 
the hull of this novel air boat Inside the bottom of 
the airship and mnulng from end to end, la a corridor 
routainlng the aluminttm petrol tanka, the fabric water 
ballast bags, accommodations for bomba for wartime 
wmM, and the sleeping and living quarters of ibo crew 
This keclway Is 8 feet wide and 7 feet high 2^ qnar- 


Sri:'VL 


tera are furnished with oomfortable haaka, betichsi^ 
chairs, tables and several talking inacbloaa. Each 
power car la equipped with a special cocddpg armfl»' 
ment which admits of the eocpi^itteoa pteparatfoa of 
meals by the utilisation of the hot exhaust flames ftsoi 
the oHktor as aourcea of heat 
The largest airship hampir In the worM hu bsen 
luillt at the Naval Air Sttathm, Lakskurst N 
where the “ZltS*' la to be boused and wtaer^ potm 
tlally, onr Navy Intends to construct the flnt rlkUl 
airship In this oountcy l%s inside, dear dlmewdomr 
of thlN mighty garage for alr-goIng craft ars, wldtht 
208 feat, length, 80B feet, and hsightt ItS fart The 
buildtug has the largest clear roof area of any atme- 
tore ever built in this country, and to obtain this snor- 
moos roof aurfare, the overall dlmenahma of the hangar 
are width, &50 tost, length, 948 tost, and height, 909 
feet The entire Capttid Bulldhig at WaShlngtm could 
be placed inside the hangar and even then tlUvo wunld 
still be plenty of room. The Inside vittgmt of the 
atrnctnre is seven times larger than that of the Wool* 
worth Building If the hani^ were flooded with water, 
two (d our largest bettleships could sail throwsh ft aide 
by aide 

The hulirtlng Is conatnicted of three Waged eteiA 
arches and towers, large, sdf-intptMWting stosl doors 
Imlog placed nt both ends. Each door fa ITT feet hlfh, 
136 feet long and 77 feet deep and la composed of two 
aelf-snpportlug leevee operated by Wectrldty and rolb 
Ing out on steel tracks set In concreta. The staeA uaad 
In this mamnwith buUdlng weighs more then 8009 tone^ 
the cofTugated aabeetoe elding need would covmr 4^ 
acres and the steel eash more than 3 aeree of grpmid 
area Hallroad tracka and docking ralU extend the 
entire length of the hangar The buHdlag la equ lp pad 
with elevators, stairways, omcea, shopa^ st ofuro oma aiW 
a cafeteria, all of which are located outside the dean 
floor area^in the apace avattahle at toe foot of toe 
towers. The hangar cost apprnxlmgtely gSXiOOuOOlk A 
Urge power pUnt for furnishing aUotrtolty for opent* 
ing the doors and lighting toe hangar and other bulld- 
Ings and for furnishing steam for hettlnf to* hangar, 
has been built and eqnl|^. aa waU as 
1 arracks and meet halU for fiOO men. A 
large hydrogen plnnt capable oe py odegtok 
69,000 cubic fSet of hydrogen daUg has 
been bnllt, as well ns a gas hohlar of 
lAOfliOOO ouble fed eapadty, A laige 
Undtng flaid of 1409 gccee hag been 
clearwt end graded ttHMnUt of ^ gafr 
Undlng and hsndUng of the alrel^ 

An InteMttag fSatsMorthe^tfiatehf* 
the dodting relle which ]rim tom^ the 
hanger atm cotev a^ dl a tug cg ptmere 
thSn ItfOO feet b«rand eaih end of to* 
building. Is*ffeet,tb4r stoOMWultowlto ^ 
htfrtow riM tocoutorwideh line* wmktag 
from attoflhrlisiid*CNeQW^ 

sKVutt.'r.Kfis 

fi.SL 3 «ss»ia?‘»«^taE 


thttatwlMrar « toy «wiiwmi*e 1 itotwW, 
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Oditew fItaMto 

lll(^ 

P mnjaxvmjt mi^- 

IH* tN clatt Jar and 


Water Me of CMeaio’a 


r tag^ tN «laM Jar and 
te# M OM aro Om bock- 
etel* |o Aaaeriea'a piOdtcal- 

itf is iioe oM o* iwncrtoiia 
pfcottedo Jted rot tee 
wotee troH eomnerrial mn 
aerteg and boue canning 
bete ta 1* apptlUajr—cbe die 
oardok ntaae taking the 
fbna of triauiiniia, akin and 
eaed. The otUlaatlutt of to- 
atato pkXp exattalTelj to the 
quumactero of cataupa and 
eonpe mden oieleaa tee 
aeeda and aWiie nnleaa tfaeqr 
am teeof og od aa eowiDer- 
dal brprodQcte 

The bnetnwa of (ooTerttnc 
towatoae tato taUe prodocta, 
aoek ae aoope and cataopa 
ta ottO of BBafnltnde In the 
united Statee 11X1000 tooa 
of teoiteeea beinir pnlpMl an 
itnallr In Indiana alone 
rtieea flaoroa -niirparat ap- 
proxltaatet/ 1806 tona of 
df7 waeleb er acooidtna to 
(iaaalftoatUm« 624 touH of 
aied and 78S tana of ddna. 

nUa e t a gaar lag Quautltr of refuae natorallr elldta the 
InoolrTi 'Why not mUaga the dlaoanled material to 
naefnl porpoeaef 1 he chief reaaim wh> tbU qneatton 
cannec be anawered In the afllrauitlTe U that the ^ 
tune ef waate at anjr partlenlar tomato-pnlpina factorj 
baa not bean eofllclcat to Jnatlfy rec o wry Then too, 
the aa t a hll ahfd Tuloe of theee by ii«odncta In tbla oonn- 
tx7 la of lacent concern 

The tntMtlieBthma by tbo Bmean of Plant Indnatry, 
0 8 Department of Agrictiltare, aa to the cnmaMaNdal 
poeilblUtiaa ct canning honae naate hare llkewlae de- 
reloped a conntir theory for aaaembUng the material 
at a central eetahtlalimeat With atceaalble localltlea 
contdbiitlBf to the total tonnage at tbo central atatloa, 
under the dlacnMod plana, the quantity of araliabte 
refnat would make Ita fabrication poaalble Two eaani 
tlal piMiict»--toBmtiH^^ oU and meal—are prolltably 
rooorered fhan the canning honae refuae The oil la 
\alned aa an edible product na woU aa for Its drying 
pr oper tl ea In tee manufacture of paluta and ramiahte. 
rbe nwah a reeldut after the oU hae been extracted, 
baa the peaalblllty of profitable utlUaetloa ae e oom- 
mcrdal etack toed. 

The magnitude of tba output of tomato refuae In the 
United 8tatee ie euggeated In e aorrry made by a rep- 
reaentattre of the Bureau of Plant Indnatry who per- 
aonally Inepected 21 of the principal tmaato-pnlping 
pUati^ and aupplemented bla ohaarratioiia by com- 
Hpoodeiioe with additional mterpriaea He entlinatoa 
that 278,000 hma of tomatoea are pulped annually and 
when aupplemented by the toonege of cuUa be meea- 
uree the total aoentlty of tomatoea tbua utlllmd In 
tome of iOOXXNl torn rbe rret waate from tbla tun 
nage will fipproxlmate lOOOO tona, which would yield 
8000 tooa of dry waate 

Tomato cataop pulp paate pnice and anup are tee 



I wpec h ed eleratort ahewlng the pneumatic conreyor teat 
aalrage of u milUDA boahcla of grain 

derlratirea of ernahed tomatoea when ground In m>* 
termed rvclone machtnea the latter machinery has 
been plcturcequely described aa p<mir appllcntloiia of 
tee houaewltca colander By the comme^al process 
the red pulp and Juice are forced through perforati ms 
In a acrecn while the akina, cores and scfsl an dls 
carded aa uaeleaa Cyclono waate Is the fitting dt 
acriptlou axiplled to the outlawed material Ihe qual 
Ity of the tomato and tbe rclatlye eflicicne y of tec pulp¬ 
ing plant are factora rMqKin<«lhle for a vorLatlcm In tht 
ratio of refuae ranging from four to ten per cent bv 
Weight Tbe dry need oo&Ktltufe about one half per 
cent of tbe tomato 

Ojdone waste conslata of 80 per cent water A 
method has been deeiaed and operated on a factory 
basla whereby the wet teed of tbo tc mato can be dl 
vorced wholcsalo (commercially tqiiaklng) from thi re 
maindir of the undrted material 8nch a Hvsttm of 
aeed aeparatlon according to Dr 4 H Schraeder for 
meriy a aUentlst In tee Bureau of 1 lant industry will 
enable the producer to aeparaU tbt setd frem other 
waste at each tomato-pulping statUm rontlnnous of 
operation, iheap and fool prot f are among the virtues 
claimed for tbe new method The advantage s oh 
Yloaaly are to make tee producer IndetMndtnt of tbe 
necessity of shipping bla waste to a central plant when 
exorbitant freight rates might dcprlye him of piitentlal 
profits 

Tbe obeenratlona ae to the r€t»\ery of tomsti refuse 
were gitbi rod by Doctor Bcbracder from ws^prwluc 
lag statloae In Maryland Delaware New Ji na y Now 
York, Ohio, Indiana and Illinois tbe tounago of raw 
material handled hf these plants for the past five jears 
Chclono waste from tomato«s was calcnlsted to be ti^e 
per cent To assemble 13,600 t( ns of tomato refuse at 
(roof toned tn pe^rs S7t} 


Is bring used In the 


Stlvaginc Gnin hf 
SoetlM 

F OIIOWINO the dost«- 

plohlun Which wrecked 
a hitat LU\atur at Chltogo 
ca m the puthm of suUag 
liu. H me 0060 000 bushels 
of giiiiu within and around 
tbi wHiked structure ibe 
Imudlliif. of tblh hialn by 
Mraiars p rtable i u\LjorH 
trmkh aud maiiu il labor 
was a slow pr ciss and It 
won decided to iim the piten 
math mitliiMl Iwo i(m\e\ 
om wii liiNtsUt'd <ne on 
thf rl% r fr at f r dlschurg 
mg t > Hti amt rs and Un 
other at llu north side uf 
the structure f r loadlnw 
tec brain Into cars 
The use of the pmumatii 
system in salrsglng this 
brain is rtMilting In a Mry 
mnrkiHl Ba%ing In cost <d 
liHudllnb 1 bo lal or In 
^ l\ed Is Hduced to a mim 
mum Whin a bln itmtslu 
Ing gMNtO lashtlsof wheat 
ats or c( rn Is to be emptied 
till siu tl n iiosAle Is slmpU 
I tace 1 tin ler the bln and 
the goto ciHtlnf, km iked off Ihe grain Is all wed to 
flow until the bln is emptied Whire the grain and 
concrete are en mohse a flexihh h ne is attached to tbi 
siiLtlon dud and thi method of oiioration Is qolti 
similar to tlic < rdliiary yacuum cleaner except of 
conrsi on a much Isrbir scale To some ertent the 
grain is cleaned and ctoled by the snctl m conyejor 
The hea%v iicns >f reinforcing stiel macblntr> parts 
and c meHtt will i t inter the duct and mlMiIlaneoiis 
fragments which do pitss Into tbe line are caoitet on 
a screen within the separator tank and ileaned out 
from time to time 

I his IS the gn atest grain salvaging problem on rec¬ 
ord Thi workh nse bins with fiw cxceptlims re¬ 
mained Intact and these were readily emptied hy an 
emc rui nev traik through the house and direct spouts to 
oars Some f urteen gnat storage bins on the south 
sidt were M >wn < pen and with but little power avalla 
ble scrapers wagons trucks and portable conyeyors 
wen put to w rk getting the exposed grain lnt> cars 
placcil on an old constrnctum track The double row 
of bins of the river hemsc were wore or I* ss wrecked 
allowing the base ment of this section 1 1 All with grain 
Ihe two hundred an t tweutt standlug t Ins of tbe main 
plant each with a oapaeft) cf TOUOO Imsbels were 
lifted a^ a unit 1\ the f< roc of the explosion and 
dr p|Hd la k cm ChiIr foundations At tbe same time 
tec blast toward the sides wnmbed tbe I In spouts and 
many gates Ur so as though b 3 the hani of a giant 
Any attempt along the u^uol lines of salvaging here 
wciild hn\e biiii extr mil) c stlv as well as basord 
ous the pneumatic mete si solved this problem one 
or fw i men dclub tec werk of the large tang teat 
would hM\e been leciulred t<» pursue au} oidlnary plan 
of attack to Its dcultful aud iierbaps even dnnMroos 
outi mi 
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SnHKRcd down for heavy weatiwr At the dock; oporo of lower oailo wed u cnnco boomi 


The Motor Clipper 

A Motor Sailing Ship That Can Compete with the Ooean>Going Tramp Steamer 

By C. O. Liljegren 


I \ StiKNTirii AMf^irAN for April 28, Mr Ilowland 
plcturofl uiul tlmrlbed a now auxiliary Mallinff 
the *3Ii»tor Clipper/' ilev<*lf^)ed hy tho preitont 
writer durlna a lifetime of InceiMant atudy of thi* itail 
Inn Mhip probleui lu make Kun* that thi veHaol wan cor¬ 
rectly iiiotuml the hklitor han kliitlly OHked tne to 
supply mlMiliia detiilla In lH*r conetnutlnn and flttinKO. 

Frankly Htntofl the '*Motor Cllpt>cr* la a develop- 
mt'iit of and H crosH lietwetii the Amerlrau Hcbooner and 
the ratloK yacht llie sihoonenf when first seen by 
the writer In I BOR, made an Indelible Impresahin becanse 
of their aliniMe rlR, irreut carr^liiKeMiratlty, ami general 
haudlnesM in eomimrlson with the thim t'ommon isiUHre 
rijQKer At that time the ttmt four mnstetl scfa<M»u 
era, called *1111/* were ImUt and wen* considered to 
be wonderful, but ihero soon foiiowctl the Ave-masted 
sduHiuor, to aay notbing of the alx and seven masted 
achooner, inch as the **Wm L IkniKlas and *‘*lhoituis 
l4iwaon,^ built at the Fore Klver iblpyant alsiut 1900 
Uut wbilu watching these schcKiuem aud comparing 
them with the yachts of the period, the writer soon 
fontid nut that they were badly lacking in one essential 
lioint they cimld not beat to wlndwan] CoDsefinenUy 
their voyages were badly delayed by headwinds, and 
heavy gales drove many of them on shore. In fai*t. 
Just like a square-rigged sliip, nil schooners were in 
mortal danger every time a gale of wind drove them 
near a lee shore Clearly this must be changed If the 
schooner Is to come Into her own 
Now, In order to beat to windward like a yacht, 
three things are necessary an easy form of hull with 
small windage/' great stnhUlty, and leeway stoppers. 
The United States had highly developed the cenler- 
hoord Why not use these on larg«) schooners? Of 
course the writer knew that centerboards liad bora 
used on small schooners, bnt with only uedkKre re¬ 
sults, this because they were simply copied from the 
small sailing craft without dne attention being given 
to the great friction tu a Mg centerlward, aud Co the 
weakening influence of tutting a big hole In the middle 
of the vessel, where the strain Is heaviest 
On the other hand, sideboards or «ioord« have been 
used on I Hitch merchant craft for many 


tiu nmnll sailing canoes from IBT? to this very day with 
the \ery best results, although now the after Itoard is 
Ineorpfirsted with the rudder and thns la movable both 
up and down as well as sideways. Naturally a drop 
rudder cannot be used on a fiOOO-tem merchant ship* bnt 
the principle is the same whether applied to a canoe or 
a ahip Amt a single big centeriioard will nut only be 
heavy and unwieldy, but will make a big vessel ao 
dlfllcult to steer that It la ^ntte out of question 
Hence the * Motor nipper” wus given two centerboards 
whU*fa are useful In many ways In addition to stopping 
leeway Xif their use any ^esM*l can be kept on a 



itteel centerboard with anti-frlctloB rollar 


straight conme with very little rudder work, timply hy 
regulating their depth below the keel In tacking, the 
hoards are raised and lowered alternately, ao that mlsa- 
Ing stays Is never to be feared Of oonrie some "ex- 
perts," as usual, will say “It can't be done", but they 
are always Interrupted by eomeone who oomeo along 
and does It The two eenterboanls have not yet been 
tried on a big ahip, but they work to perfection In the 
big model of the “Motor OUpper" herewith tlluatroted, 
keeping It on a straight course Wfaoarer aaUed a 
model tthlp will understand the dlfllciilty, the idso- 
tograph of this model with all sails ami going at 
a good speed. It Is now a well known fact that models 


make possible an estllaafe of the behavior of a fuU- 
stxo ship the same proportions aud form 
In a big ship the dil^ difllcttlty would lit In the 
raising and lowering of the centerboarda on account 
of the heavy pressures and resulting friction. To over¬ 
come friction, ndlers are necessary, or some kind of 
ball bearings. Oiiv Illustration shows the oonlcal, sOlf- 
ndjnstlng roller introduced by the writer, applied at 
the point of maximnm effeot. The Mg end bMring Is 
slightly tapered hikI allows the ridler to lavolve evenly 
and in full cmitact with the centerboard case The 
roller almost flUs the case sideways, in order to reduce 
the nnpleaMUit *^dapplng“ of the board In a seaway 
In light aim* The actual raising and lowering la dona 
from the bridge of the vessel, through a small motor 
(electric), windisa, and strong Iron chaina, with the 
cargo winches as a reserve in case of need. The chain 
needs to be very strong, but in case of a break the 
iHiard la made to drop out automatically lo aa to not 
endanger the tightness of Its caae, or It can be caught 
by a wire rofte umlcr the keel 
In a wooden vessel It wss almost Impoarible to make 
the case watertight, bnt this Is cmnimratlvely rimple 
In a steel hhlp, aud need not cause any anxlely except 
In grounding On the other hand the forward oenter- 
board will give warning of shoal water, poaalUy In 
time to save the ahip. And If the board be bent, It 
can be dropped at wtU fluefa thiiigH count as dangcrH 
of the sea against which no vessel can be made proof 
Wind power as compared with steam power ecists 
nothing beyond the relatively small outlay for a 
■hip's sails, masts snd rigging, and subsequent repaint 
It U largely a question of applying wind power adeii- 
tlflcally Unlike every other source of power, it cun 
actually woyk against ttaelf, and force a ahip to wind¬ 
ward against the very wind that drives it forward 
The machlad-driven vessers main advantage Ufa la 
being to a certain degree independent of wind and 
weather If the same Independence can be eecored in 
a aailittg veasel, even granted a decrease in veed, the 
aalUng ahip nniit ultimately prove a aariooa compet¬ 
itor of the Bwcbanlcal ahip for certain daosM freight 
and aervlca. 


ceuturies with splendid results. In fart, 
whoever like the writer has seen thn 
clumsy dutch "Koffs" aud “Tjnlks” b<*at 
to windward as fast as many a yacht in 
a strong wind, must get a profound re¬ 
spect for such a corobinatlun (»f oarrylug 
capacity and wcMthcrllncss. This proves 
conclusively the worth of leewav stoppers 
on menhant shiiis, for these “knirs," al 
though almost square in their ends, and 
loaded to the deck line, stUl can make 
fast trips 

These swords are simply strong wooden 
hosnls attached «tu the outside of the 
vessel, and pulled out of the water when 
not In use. Clearly there must be a limit 
In the stsc of the vesael where such aim 
pie contrivances can be ustNl, Just as with 
the centerboaril noth can be used only on 
vessels under AOO tons' register Imt what 
about dupltcatlng the leeway stopper? In 
fact, twin and even triple swords bad 
been usctl In Holland about the year 1000^ 
and double centerboards have been used 



ft»mtplwti g H i g>gf a»sig fcMhg CmgMgftti»g|<g clf g< f 
Ahhnmkwoy 


Practical salllug men, that hare seen 
hundreds of sailing ship loga, agree iman 
imunaly that imly calms and head winds 
have prevented aalUng Ships from mak¬ 
ing Just as amsTt psssages ss any tramp 
steamer For taUng a ship throogh calms 
soms kind of machinmy Is deariy pooss 
■ary. hut It most bs chsah sasUy api^lsd* 
and lOu tba “maid of an woHb** bt pot 
to many nasa on board; prapuishxi» heist- 
tac cargos Sgil hqn rtung , llghtliig, pomp, 
log; st& And abova al), the machhisnr 
not apoU iU sadfag gusUMss 0 / tbs 
skip; It most b« atricUy ansjUary This 
condItloD rules out all twin ssrewg bs* 
caass of ths extra oeac oi dqpltsatfi^ ths 
nunjrissryk In PsosoMt Ibid, tha writer 
warned steongiy IHl. lbs 
Jtopteis and ojfeer ihlppUig 

twte *c5fcws, ns waninp; Was 
^ vtte MfMl to tot 

touv wioto to>to tob Mb MNtoBMv 
•niMitoiBgtt. Utoto*toMtoMto 
(OtoMmto to tof* JM) 
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Ijrptwrllm for Um 
BUnd 

ACtIROOaa it bu beea 
d«DonMnit«d that the 
bUnd awn can laara to op- 
orate the ordlaanr tTP^ 
writer with a fair degree of 
aoe cew, this machine is 
after sU not suited to the 
slthtless operator Qerman 
Inveatlta Ingeonltr for some 
rtason has paid more atten 
tloB to tUs matttf than we 
hdte on this side of the 

watfff with tte result that i^ftt Tb* muMne with wli 

at least two Terj acceptable tapt br tb« mu* at tooet 

machines haes heeti put out. 
so deeUmd that the handi¬ 
cap of the man who cannot 

see Is reduced to Its lowest terms. The one Is merely 
a mbstitnte for the usual trpewriter. and compares 
rather poorlx with It in q;»eed. The other la some¬ 
thing n^Nre than this. tMdng dedgned for letters of 
whl^ BomeKRiB cc^ies are wanted The letter la 
takfsi from oral dictation In the first instance, and 
trped. In Braille charactera, on the tape Then this 
tape la ran through the Inatmment under the blind 
operatw*s fingera. and he tarpea off, in the 
ordinary alphabet, aa many copies as are 
deaUed Both macblnea are dlsttn- 
gutahed by baring the keys marked in 
Braille charactera. so that the typlat can 
the better detect an erroiL 

A Mjrstoy Pfetur* and Its 
Exptaostloii 

T HE) reader might be allowed a gener¬ 
ous nnmber of guesses as to the sub¬ 
ject of the curious pictare presented here¬ 
with, with considerable confidence that he 
would not hit it right These mysterious 
btiws do not represent cbsir-ba<te. nor yet 
scrapped submarines they are merely 
some 2000 motor trucks that wore sub¬ 
merged to the point shown by the flooding 
of tlie Rhine bothun lands where they 
spNid They are the property of the 
American Army of Occupation, and were 
waiting for aomebody to onme along and 

find a use for them when the flo<id over _ 

took them It will be aeen that the ta^ 'fVo tboui 

luialln bows and, in some cases, the to|)s 

of the caba, are all that Is visible Bat 

the trades stood up so well under their prolonged 

wetting that they wore sncccMsfully salraged, ami It 

Is oven said that they am being sidd now In the United 

autea. 

<Nl for OreonhooM Pool 



Ltftt Ttw msdilM with which tb« uperstor takee dows the note* on « Bmltlo upc the nuUai faeliiK KflenbrnnU nnri from Uw 
taps br tb« MW* at tooeh snd then tnmiierlbcfL Rigktt A mtnlalurt typewriter uf mim oonvcntloTial dMign for the eight 

IcM opetmior 

Gerauin typewriters Isr blind werkciw 

as. The one Is merely urcs bearing on the desirability of the non fuel traiiKinlttliig iibntogrni 
Bwriter, and compares From the standpoftit of the veteran grccnliiMiHe \ork Ciiy <ner the nr 
The other la some- man there is a bigger side to the change from coal to lumcter the tninMulHs 

arigned for letters of oil than recent coal strike experlrtices suggest He Is obviously lutnNluccs a 

anted The letter la Intensely Interested In oil bccauae of what help It may The LiHIn prim Iple 

Jm first instance, and contribute to a solution of acute lalK>r pniblems. With The phutugraph to be 

L the tape Then this oil It Is not necessary to shovel coal or take out ashes a brnas (3 Uniter uud 

iment under the blind Oil. it Is declared, maintains a remarkably even boat, n^priHlniHHl lu high rel 







C OAL la the common fual uaed In beating green- 
bouaes In the United States the Industry «i- 


gaged In producing flowers 
and vegetables under glass 
Is extensive, and for roa 
■ons which can readily be 
appredatad, the coal strike 
brouiAt Ita worries to the 
men with large Investments 
In greenhouses An Inter¬ 
esting new dovriiumMUt In 
this Industry, partly trace- 
ablo to the dIAcultles of 
coal abortago, U the adop¬ 
tion of oU f or fori 
New Bn^and ctalme to 
have the ploneera In this 
new use of oil for fnri. Two 
florlata near Prmrldcnoe 
bauft ognlpped tfaalr bouaes 
with aU4mnitng apparaioa, 
the Ingtatiattim bei^ aufll- 
dent to Imnt their whole 
rengesL Hose reoently, in 
the grsht ArUngton market 
gatllew dtatrict near Boston, 
e Igidihg market gardener 
hmkgdMM ofi fnSL mter- 
est to OMhu mMk IntmmNw 
of bofllkitltifdi Qklniibtos Is 

SBlIis JB^ ^iMIlHlBlg 0$b 

Md 0A 

. '■'vi . ^ ^ 


Two tbouaand American motor trucka, Intended for the Army of Ocenpation, 
aubaierged In the waters of s Rhine flood 

prolonged with a minimum amount of iitlciitliui kwplng the gm'u or Hlgual 

'll, ami It house tcmjicrMfnrc cxai.rly ns mirror Is 

ho United If early results are ctiuflnucil, there Is sure to lie a on an\ p 
rapid drift Into use of oil Instead of cool We may yet nttli the 
ace the day when the greenhouse which is a coal user ner morr 

_ will lie regarded as a caiiosir> Market garrieuers and of fhe cy 

Ing green- florists are typically enterprising men and In a sltua manner 

iuatry en- tion of this sort will lot no grass grow under their feet A simp 



Tnuismittiiv nioto- 
ffraphfl and Dnwinga 
by Radio 

F or some time an Intor- 
estlng series of experi¬ 
ments has been under way 
at the large radio statloa at 
Annapolis, Md. having as 
the object the transmitting 
of photographs and draw¬ 
ings by radio to a receiving 
station flt Malmalsaou, near 
rarlrt, France This series 
marks but another step in 
the development of the Belln 

[ «rier«MnU n»d from Uw System of photographic 

Llonml dMign for th« slKht trausmtssion which was 

described In our columns 
Inst No\ ember wbeii M 
Kdouard Belln mieeeeded In 
transinlttliig iibntogrnphs Uawcen 8t liOUls and New 
\ork Ciiy <oer the usual blegrapb Hues This time, 
liimexer the tninsuilHRlnii Is by high power radio which 
obviously lutnNluees a numlN*r of coropllcoUnns 
The LUHIn prlut Iple Is tpiUe simple and iugenioua. 
The photograph to be trnnsiultted is transferred on to 
a brnsa (3lliiiter uud m> tnuivd that Its huage la 
reprtHliiiHHl lu high relief The cylinder Is then placed 
lu the trniismlttlug unit, where Its irreg- 
iiliir NUrfuet' proHseH mkhIuhI the stylux of 
a m HHltlve microphone The Irregular 
Kiirfuco varies the pressure on the micro¬ 
phone and hence its iltH-trleal resistance 
mid In that manner luiHliilnUs an dee- 
trie circuit In direct proportion to tbs 
pholographb \nlut^ A m|hh ini s}mbro- 
nlslng device sends out a synchronising 
Mignul ut regular iutorvnls. 

1 he rtM.elvliig side consists of a highly 
RtmsiUve Rlouilel tiwdllograph which ear- 
liea H tln> mirror on Its striugH. The 
string'* an plm^sl In oil so ns to make 
them dcMitiheiit nblle the mirror swings 
nlKuiC *m Its \erticnl axis.. A sonree of 
light ciiHtM its nijK on tho mirror, which 
lu turn reflet ts tium on to a screen of 
graduated truaKi>areiu.> liehlml which Is 
a drum cociretl nlMi a pleou of sensitised 
jiapcT llilK drum turns In pi‘rfect s>n 
throiiism with the transmitting drum 
Ihruugh the miouH of tho sjucbronlslDg 
renpation, sigtnil and hijccInI niethaulsm which our 
a\tiUtibU efHUv d<NM not permit o* bi 
dewrllio herc^ As the mtslnlateil current 
or Higiial streugili rtaihes tlu* ri'colvliig end, tho tiny 
mirror Is dtfliM.fi'd mon or )<«« so thut Its beam falls 
on an\ part of ihi grndniired Kcn*cii tluit lorresponds 
witli the Image at tlie transmittiiig end In this man 
ner more or less light falls on thi wnsItiwMl paiier 
of the cylinder which la then developed in the usual 
manner 

A simpler transudlter and receive r arrangement calls 
f<»r a plain muke-aiid break 
device ur the transmitting 
end o[)orated I 13 the sorface 
Irrc'g'dHrttles, and no grad¬ 
uated screen at the receiving 
end This arrangement is 
for tho trunsmlrislon of 
drawings cartoons fae- 
Hlmile ryt>e matter or bond 
writing, maps, uiid all other 
matter In plain black and 
w lilte without the half tone 
grndatlouB of the usual pho¬ 
tograph 

In the present experi¬ 
ments. which are being con 
diirtod hy Mi*«srs Marcel 
T0UI3 and (tsston Johan 
nean of &f Belln s staff, only 
plain black iindr-wblte trans¬ 
mission has been undertaken 
thus fa r The dlfflcnltles 
encotsntered have been 
mostly lu the way of getting 
the Belln apparatos to mod- 
nlate the powerful output 
c urraut of the big arc gener¬ 
ator at AnnattoUs Over 
sixty relays have to be act¬ 
uated in order to handle the 
transnilttlng carrait tad It 
sUnda to reason that in this 
large number of relays bom 
(UonlMsed on pope nS) 
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Industrial Alcohol 

Where It Is to Como Froim and Some of the Thinp We Ate to Do Widi It 


By Uidn^ A Mount 


ATTRNTION han already been called. In arttclea 
wblcli taafi prevluualy nppoareil In the 8 < iek 
T1VI4. Amkokan, to the ki^wIiik impurtamv of alcubol 
AH a fuel The proepoct 1 h, Indeed tlint within the 
span of a ver> ycurn, alcohol or fuelB vilth an Hi 
cohbl boHo will laratiy or ontlrti> nilintv gaiioliiie ab 
a fuel for motor curs Hut uh ln)|K>rfniit bh thU proa 
pect Id, it can hardi) orershatlou tlm aciicrel ImluH 
trial uaefulncsa <if alcohol ckihm tally lu the chemical 
indiiNtrlen, which arc JuAt coialnR to the fore In 
America 

Ttic uiaklnfT of ah^dad hoA lNA>n an ai^^ompltHhatcnt of 
nearly evtr} race for Homi ddiNl >cara Imt the ]>r<Ml 
Oct waa uaed lnrK(i> for Iwveraiie pun>ooeii It U only 
within nmi|wratl\ol) rtH'ent >enrH that alcohol Iuim 
come to IfC of crtmmerclal lm|Kirtance ami the hlotory 
of commert lal al<*ubul U e\eii more re<*eut In thU 
country The luduatry In nearly all couiitrh** haa no 
far lalHiretl under two mgvi w humllcaftfi. Alcoholic 
drinkK have lM*ea a farorlte miurce of govermnental 
reyeniie and It ban taken Q long time to couTlm*e tax 
luff affendcH that they ouffht to differentiate liotween 
alcohol for beyernffe purpoaea and that uiH*d in In 
duotry 

lleiore the war very little ludnatrlol nU*ohol waa 
twed lu this country 1 he ftrat lursc plants furnished 
the alcohol with which we made muuitloiia for the a1 
Ilea before the United Htatee cuteml the war filter 
Inrffc amounts w«re usetl to aupply our own armies. 
It has been stated that appraximaUly 52347,117 pr(M>f 
ItallonH of denutimHl ah'<duil wer4* uaetl In snpplylnic 
our armies with expUmlvi^s tsdsou khs, etc It is 
apparent that in time of war a well deyeli>ped ak‘<diol 
Industry Is ewsmllal It Is undoiibtiHlly true that one 
of the contrllmtliiff reasons for Germany a 
streiiffth was h< r larffe nh'ohol plants, 
which In 1912 were producliiff over 41, 

000300 United States ffullnns annnally 
for commercial purisHRes 

Beglimiuff with a priKlmllon of it.(l84« 

990 ffallous in 10OT the a]»»hol production 
in thla country Knw Kruduall> uutll In 
1914 the prcsloctloii was over 17,09i>000 
ffallouM lu 1916 the production had 
Jumped to 84,090,099 ffalhws and In 1918 
over 00,090 00i> gallons of denoturod aU*o> 
hoi fur industrial use was prmiuced 
Fractically all <»f this alcohol was useil 
In the country and the large Increase can 
be accounbil for by the eximnslon of the 
dye and other chomicol Industries 

It would be almost tmiMMurihte to enu¬ 
merate all of the Industrial uses for alco* 
bol Hut even a brief survey of tbe fteld canmK fall 
to bo Impressive 

The most Imiiortant use for Indiistriul alndiol la 
that of a sotrent Indeed chemists say that tbe only 
M>lvont of eiiunl ImiHirtancr Is water Alcohol as a 
solvent for dyes and confectioners* I'olura Is of gmit 
Importanet In tbe development of gelatine food prod 
ucts cttnslderable alcohol has liecu used as a oolvent 
for the ctilnrlng matter If It were not for the solvent 
properties of alcohol we would not have such commodi¬ 
ties as liquid soaps, tolUt waters liniments, 

flavoring extracts, etc I^rge qiiautitles are used In 
thla country In tbe making of * Hulldllled alcohol" as a 
fuel nuder chnflng dishes and small portable stoves. 

Alcobfd Is used as n raw material lu tbe making of 
ether, mercury fulminate, chloroform certain toxic 
gases such ns mustard gas, nnd In many other drugs 
and chemicals. Alnihol lli^tens tbe hnnaewlfea bur 
dcA in many well knimm ways. Its medicinal value Is 
also wdt knowu and large quantities are used lu 
boapltals. 

Alcohol Is nlHo used In quantities as a dehydratlnic 
agent in Uio luannfaLturo of pbotograplilc flllbs and in 
the preimratbrn itf photographk prints It Is used as 
a predpttatlng ngejit in a number of riienlrkl pronMOes. 
It enters Into the manufacture of biks, criinlidd, 
■beUaca, dMnfc< rants, etching solntlons, aoldering 
tlnxea, etc 

After exhtuotivi ti*sts of idrioos iuitl<free«e mix- 
turea for auto radiators, the Hureau of standards has 
rtK-iimmemM aleohol as irast harmful 

A BrltiOh Oovenuneut report reveala Uw uoa of aloo- 
hni In Important qaantltlcs in tbe maklag Of auny 
other artldoa, aa otoclrie lamp lllamentii, llnoleam feU, 
fireworks, matebeo, tteel pens, artificial rilk, mbbor. 


prluting. dyeing and doHiilnc operatioiis In IfiOfi- 
drlM, etc 

Home Idea of tbe tremanduus tmportaiiae of (bfi tii- 
diiHtry ran be gained when it Is reallaed that tbta la 
only a partial list of the uses to which slcohol is put, 
anil that new ones arc being iimstantly addad. 

One of tbe newest, for instnuce, U its otlUsatloii in 
the jNirilkAtlon and aetsiratloa of gum turpentine 
Only a small i»ercentage of the resin produced now is 
marketable bemuse of bad color It has been found 
tlmt gum tnriMutIne is soluble in aleohol and foreign 
matter such as twigs atid lnse«*ts can then be easily 
remo\04l IHstlUathm s^airatcs the alcohol, whidi can 
lie uihmI again, from tbe tuqs^utlne iiml resin, which 
are ilear niul of tbe higtaest grade 

With nil tJiesf UH(*s the fsi’tors of iirnductlon and 
]irlee ore vital "When will W4 have (heap fuel alciv 
bolT Is fl (piestlon rlvaltMl In ltn|iortnu(« only by the 
other one * W by Is aleribol ho high ^ The chemist in 
NlMts that the raw materials for tlm making of alcobol 
are on every hand In llmltlexM and permaneut sa]i|)ly 
that till extraction of alcohol Is one itf tbe HlmplMt of 
all thimiliul processes, thnt ukvihol fuel is mors Matls- 
faebtry than prescuUlay gasoline lu a word, tliat alco* 
bol olTers a pennanent aolutUm for the serloua fuel 
pnildem caused by a shortage of pi»trnlenm 

Small oonsolatloD this for the taoUnrist who contln 
ties to buy fuel for hta car that costs more and oKtre 
and Is of constantly declining (iiiaUty* The oupiily of 
gHisdtue already Is less than the demapd ami the prom¬ 
ise for the immcdlato future is less fnel and UH>re 
motor corM If alcohol (*an make grKKl as a nKit<»r fuel 
iMi t this the time to do It? Wb> banii t tlM» chemist 
made giNtd Ills promise? 


r O (Ac aperage ciUxen **akabpr* is ihni forbtdd§n mfreduni p/ 
cerlom bmragei nthich unporls (hereio (he ithcalkJ At 

a mailer af foci, aleohol u no doubl the mat anportanl of all 
chemtcali useful m our mduslnci Mdliom of gallom of il are wed 
each year m (/le firoduclton of an abnoU endleu lui of commodiUa 
Some trufusbici depend upon alcohol for their ¥ery exigence, for there 
19 no subiMiik for it m certam oPeraliom And both the production 
and usefutneu of utdusinal alcohol are mcreaemg m thu country at iueh 
a rapid rate that it u becoming a vent large factor m our economic siiuo- 
hon This a the ttory mhich Mr Mount ha for ui thu teeek —The 
Editor. 


Ibese are wnne of the thoughts of the average 
motorist who has fbUowed the fuel altuatloii in n^cent 
monthM And to add to bis confurion there have ap¬ 
peared such Htatemeuts a« those of a Tirooklyn Invcotor 
that he w as ready to place im the market a motor fuel 
to Hell ot five cvfita a gallon tbe base of whlob li 
alfvtbol And then cumes the following, credltod to 
Henry Ford 

* I am now making tbe liest fuel my tracton can uae 
out of Htraw I ham an im xhaustlble supply of fuel 
on my farm and bellevo the day la coming when we will 
extract the alcohol out of fruit for fuel and use the 
n>Mt for food I am putting up a $85,000 plant now 
to mauufactnre alcobol from straw abme Jnat to ahear 
peofile that H can be done " 

The ‘Inventor" retorted to above Is now to Jail amt 
hia flviMxmt fnel i« branded as a swindle A famons 
authority on Induotrtol alco|iol says of Mr gVivdi'a well- 
lntenU(Ntmd effort 

"I'blH proreas is otiU eg un exiieriinental nature and 
has DO rottinefrlal olgnSficanee at present,** 

As for tbe chemist be hM done bla w^rfc vhdl and 
be is now aldo to eaurert into a&oohol a gnat yarietr 
of onhstances, many of vridch are now waauA b«t bfr 
haa run plnmp Into iM^biwa of eoootootoiraud go far 
hta iwoduct i< net ablh to (xunpeto with gaiglliia In 
price 

It can readily bp Soow ttiereforei, that Ifig totodrtoneg 
ot alcohol as afi IwiwMfigto aartor tor fibg mjtorigt 
ought iK>t be f il liiis tlii itgtotr But ott the otbto 
laportance of thla ifinl fi few yeara 
orerlookad. I(i»||to 9 lnpwtoIiMtt»o«fUMW|i 3 r 1 M 
PmUmh O* tt te d«<*tgp|qt« 

M tart tod tottrt {wW Wtei art abont Ml*(a» iHmii. 
ntaia an aa*aral l aatl l a ia «t 4«MrtBC lirtnau ta l al< 


eobol The one tuwd now almost the of" 

otbera la the fecuenttoi of a maah team sQSto mtoHgl 
oMtatoing a large amoont of eogu or ster^ gMm* 
tmiBff and refining tbe remltant aloblieL 
't^^proiosa Is very atoibto, akhougb swto Of ibe 
latMt apparatua for p^uctog large qnanttttse ^ 
hot contlnuoflriy is rather ooatolfefited, TIi# tormentg^ 
tton profvws haa been to uae tor aome 8000 fpon end 
cbetalsts urn ready to admit that ttnnre la smaH dtpnen 
of any large improremetit There la a large vvnber 
of poesihjo raw materiaia for this fumceea tfidfifitog 
most of the grains, many tubers such as tdr» 

nips, mangolds, etc., nearly all fruRa, mtilatoaa^ and 
other materials 

lArge quantities of toduatrial glcubol werfi made to 
Germany before the war from a potato grown ekpe#>By 
for tbepnrpoee lu thla country much of tbw aUwtod U 
manufactured from ‘btoefc otnp" moUasea, whkb until 
a few yeara ago was a waate product of the Ofobaa eauh 
sugar industry Tbe chief dUfictdty la that aR at (beat 
producto, which are available in aaflktont qnantltyf are 
also useful ai food and their price doca not dopo n d on 
tbe alcobol they wlU i^oduce, tort on their volag m 
foods, A uriter lu the Hcxaimnc Aucaraaii haa le^ 
cently pointed out that If <me<<tottrtb of our com crop 
of last year had been used to produce induatoUl aloo- 
hnl, there would have been an amount equal to oar 
gasoline supply Tlda la an totereatiag gpecoiatloa* 
but eugineers engaged In tbe aerimia bUHlneae of pro¬ 
ducing alcohol p(dnt out that if ouch u large part of 
our coni crop bad been diverted to the maldhg of 
alcohol Che prin of ooro, and consequently the pHoe of 
slcohol, would bare soared to ImpoealbltL balghta, 
Tbe> are agreed thnt there Is lory little hope of choap 
alcohol BO long as wq must depind put raw 
mntorial niton products which can also be 
used as fo^ 

Thera are however, maiiy matartoto 
fram which it la theoretically poaslbla to 
olttalu alcohol, which are obimt ua to 
Inexhaustible quantities and which are 
not used for food Alcohol may ha bad 
from any material containing celiuloae. 
sm h as wood, grasoes apd vegetatioi) of aft 
kinds. As Mr Ford has atotwa, it la per¬ 
fectly possible to make alcohol from hay 
(Hr straw, hut tbe dlflknilty la with the 
proceatc It la firat necessary to braah 
down tbe oeltoloae so that ouimr la ob¬ 
tained and this is fermented to the uaUqt 
way U requirea, however, a comptteated 
proceoa and a tafgo amount of power to 
first obtain the sugar The ppocaaa baa 
proved so expenatve that tbe akobol from thla eoarce 
cannot compete In price with that made from food 
producta. 'There is, of course, the Chance that soam- 
ooe will find a way to do tola cheaply but the odda axvr 
agalnat any sndi discovery beoanse sobao expense will 
always be necessary before the starting potot of the 
fermentation proceoa is reached. 

la them then, no diance that we shall have cbMp 
alcobot? Thera are at least two racept devdoimmnto 
which bold very great piomlas, althongh neither of 
them Is as yet tommSTctolly practicable 
In one of toesa the bacteriologist haa cone to ttia 
rescue with tbe prnaodse that he wlU sotoi diSeofrer a 
«lnig** oc beeterlnra which wlU have the poW«r to con¬ 
vert cellnioee materiaia directly Into alcohdl. The 
promtoe ia a platirihis one for the reason that tola 
very thing haa been done mi an almost tofiajtifftiaaJBy 
Htoatl scale. It la admlttod that a now baetertoto mas 
be found to acmmipU$h the rmlt on a omameictal toghk 
An Intomdre aearUh for thla "tmg" is bring atofle by 
cmgpetmit sefamtists end there is very good 
to for riweeSB, ^ Uthto Storah euda favoimlfiy-^ 
sifoct vtn lie fevrivttoaary. 

The sseofit hastf fto tM toipb that chaaphmhol fo 
not far off to la aycnrioMntfc betog ooodiMtail 
to ffttfopa, tottMet aiophri Ij^ A 

lAko^im totimA 
^s^ttoa of aritHtlea mefts ymy T 
tm to brihg iaaos and fi44fitor ton ^ 


I<l4« 








sarnmio AMERICAN 


165 


From Swords to Plowshares 


of tho Potl«War Activities of the Huge Kiupp Works 


09 irv 6 y 

ITMivUft Kmpp OotfKifittoa wprim tba 

c«*^iMmui»4iel!bdJWia^ 

hi MavMni^ Bvobwif the Qemiiiiia jhinriud 
Ih XM( the Fr«4«rldi-Alfxed Mhio in Khelnhaimn on 
thlt Wvw VtabHK th« Annen Steel WorU to Annen. 
WMpbeUm M well M the indepeadent Kiddle Bhine 
the trcm nd coal aliMe, the letid that wae 
the vrorlad gvoande at Emm, Neiipeti and 
Thd hi rlihH t, mrt naar other nnita 
Ohr/tiyr an the above pUnta and mlnaa em- 

pld^M iMM worlEara^ oC which nunblMr 4i«TM worked 
ha tie IhMit Plaai it waa generallr betiered tbe 
Mlthl over, baiere the War that tbe Krapp Worfca man- 
nfhethred war mateHal only Bat few people know 
thaf War material actaallr formed bat a very amall 
pakeputafa of the total ootpat of tbeaa worka. The 
fti f ort a we t of ttM cnmpany aa regarda pfodoctloa of 
panof jarodnota. can baat be Judged by tiie fact that it 
andM }Ak 1/8 of an Qemany'a railway matariaia, 
ioci jaa ftU% taWk wbeela, axlaa, framea for looumo- 
ttveak Mtara. htabosea and forged ptecea. There are, 
Ikanifora, very few tralna in Germany that are not 
fabcteated oat of Kmpp ateei, 

Ttm pfittdpal artldea mannfactarod in the Krupp 
fowndry -before the war were Steel plecea of all qoali- 
tlea (eepedally high grade oteel) apeciai aatonoblla 
and toot parti, railway and ablpbailding material 
dmnny the Ihiiabed prodocia war material waa drat, 
aneh aa caanon vrltb foU eqalpment, ammanltkm. rllle 
barrala. armor and boge armor platea. At tbe Omaon 
Worka atamplnga and forglBga for mining and oementp 
making maddnery were mannfoctared 
Tba Qermania abh^yarda at Kiel ballt bnttleOhlpa. 
fast paaaaHgwr and fraigbt ateamara. floating dry docka, 
tnrUnea, oU englnea^ boilme, etc 
The Prederlcfa-Alfied Mine nipplied icmi ore aud tlm 
bar aa well aa moat everything made from tbeee ma 
terUla, each aa bridgea, boUdlnga, eU 
ne dedaratloii of war <m Augoat 2. 10H neceeal 
tatad a radical change in tbe Intereiit of National de- 
fenaeb Fiona for increaidng the output of the organl 


aadon were ImmadiattMr eflectcNl. the planta oi>eratlng 
on a paaee baata beMig tar tntm adequate to meet the 
aithailoa Tba Qoaatii^ Plant In Baaen alone wrh en¬ 
larged from 241J2 to SQ5 ncrea. Tbe numlier of em 
ployeea In tbe Baaen Plant Increaaed from 41.700 to 
114.01X1 Himllar Incretaae were effected in all the 
other planta bringing tha total amployed in 1918 to 
more than 1T2.000 

The armlRtlce condtiona and the Peace Treaty of 
Veraalllea made it neeeaaary for the organliatlon tu 
revDlationlae Ita gnn and ammnnltton worka. On the 
other hand the open hearth famacca and wood work 
Ing planta continned operation aa uaual aa long aa the 
coal aupply Uated It waa more dlfflcnlt to find work 
fl»r the men who had made war materiaU only in 
the ateel worfca at Kaaen, after the armlatlce, the flrat 
work done waa the repairing of locomotivea and cars, 
which waa a neceaalty on account of the heav> ^tnir 
and tear on roiling atock during the war At the aume 
time the manttfactura of Inoomotivea and can waa lie- 
gun. The conatnictlon of this railwray equipment waa 
accnmpllabed in parallel boildinga mmpoacd of 10 ahops 
having a floor apace of 74.000 aquare metero (TOfljOOO 
aqnare feet) in which today JlOfX) men are ompinyed 
giving an annual ontpot of HOO heavy locomotlvce and 
tendera and 2000 nra l^lie manufacture of 

commercial automolillee. truefca for apedal purpoaea, 
agricultural machinery and machinery for the textile 
and imper Indnatiiea U carried 4iU, na well aa that of in¬ 
ternal cnmhufttlcm euglnea, tiirldnca nml niaiblnea for 
making oflloe rumlture. counting aud adding marblnca 

Dy taking up all tbeae iiiduatrlal hranihes it waa 
poasIMe in a fow weeka to reeuine working witli the 
force which the armlatlce ent In half There waa a 
gradtmi iiu reiiae until on July 1, 1021 more men wore 
employed than before the war The working day wan 
reduc^ from 10 to 8 hourm ao that a greater fom^ 
waa rwiuiriHj t<i produce the mau^ llnoa 

The program of the Bmiu \\orfca, Including the pro¬ 
duction of the raw materlala which wore made t)efore 
tho war, inrliideii the foUtiwlng 


Special steel, rolled, forged and In condition for 
further proccaaea. Caatlug steel. f(»rglng atcel. cast 
Iron, sillcu iron for casting, steel roils, atcel plates for 
ufea, tool atcel, preaaod steel, tin and tin articlea. 
spiral leaf and other springs, gesrs. bolts and nuts, 
drilla, metal packing, romiiressed air tools, pumps and 
hydraulic machinery gear boxes for au«m. water and 
elMtiifHlrlve machinery, starting motors, roller bear¬ 
ings, mine cars and counting iiterimnlsm.^ 

Oast MttH>l sbaties (structural stetl) for shipbuilding 
and forgings, crude oil motors marine cdl engines, ma 
rlne gear Inixch. stc^am lioilora and Diesel engines elec¬ 
tric (tMils and lifting magnets I^rerlslon tools and 
Instruments, cash rcglstera, motion pbtnre projectors, 
IfMkH, ktys, surgical Instruments of all non mating 
steel 

Milk M^Mirators. potatcMllggcra, reapers and bind 
era, mowing mai.hJnos and trnrtors for all the alHive 
Spinning machines and imrta and machines for iiatier 
making and textile Industry UHfimfdlvca, freight cars. 
Including automatic dumping rars and t'oiuplete rail 
road signal nmtUsHl ainl o\crhead eiptlpment 8teel 
and sttHl pnKluetM for niit<mioldif and car construction, 
motor trucks, Htrc4^ swotisrs, aprinklers aud wariiena 
mill refuse wagons with traitor motor nrad rtdleri, 
Industrial cars loc4>moil\4R and rable R>Ktem, steel and 
steel products for nlrrraft ludnatr) 

Uesidt'H all the iliHUuUltH whhh the ihauge brought 
about tike conM>ratUui naturally Iiuh to suffer from the 
ecouomh stress of (lermnu) The oml ahortsge which 
was aggnivaUMl by the cmiference at Mpa, Is felt In all 
the works, esiMilnllv where raw priNlm'tH ore pro 
ductal Most of these bitter works had to tlose down. 
The reduce<1 output of such pnMliu^ts of raw material 
diffliiilNbes flH» qiiautitj of flnislied jirndncts It Is true 
that the iiuiinsi>d of ‘ wood coal (bnmn In color) 
In plai'e of niithriulte or In (*ombination therewith, 
heliM out to II etrtnhi extent 
from tbia general coal shortage in (lenuany, tbe 
Krupp Works suffer the most, but they naturally can¬ 
not chniige the situation 


Correspondence 

Thaadhon ars not rssponibls for s tstsmsnti mack 
ka dfo oomspoodsoos ** * **■—»*" AaonymcMii oominu* 

iwpoMMM wS b, wIiMmIiI whM w dwmL 


Hm aad VSodty «f Fligkt of 

BlifnitiiiC Birdi 

To tho nutor of tbo Bcmmnr Amwcan 
O o rwfllng you note la tbo Hcnimni Akoican «C 
lily Oh oone^ay ncent meamonent, of tho Tdodty 
of f|yl^ hlrdA It oeeamd to bm that two imtaacN of 
trluoBoeiotrieol nooniroataats of th« holSit and veloe- 
Jty of aUgrattay doeka and geew, auy bo of latonot 
Wnm i et moe, Jaaauy 1, UB7,1 quota 
-MaaMNBMto of tho bolthU and Totocttloo of clooda 
an aow Mag audo at tho Blao Hm lletooMloglcal 
Ohaervhtsfy It Mr Botdi u part of aa latamatlaiial 
oehorto tor rndt work. Tho tMoauiMacnti an aado 
tpeotally wMOtruct od thoodoUtao fa which a largo 
oonteS tnbo with CMoaod wlrto at one ond aad on 
iyipl*i!» «t tho oOor rtplacM tho ordlaaiy tri w oopA 
-Oh tho Boning of Doeember 8) whflo Mr B. T 
rirt|kmg> aud I w«« oagagod la Boganriag doadi, a 

-sf dodu piMod aciMU our bh oo ll oo b which la 

a rtdSn to loofth. Wo oac c eodod is gottlag om 
_ Jthhoou oot of maaonroBCBts on tho apax of tlw 
BorttiMi trUch ita halght waa oaleolatad. and oaoar 
' iMbStw^aht odbacqueat obaamtioahi fmat which 
was cakaU t Bd. Tha halght waa S8i 
liaMrrt tholowot atatlah, whkh la rttuatad la tho 
t fOCflto Sanpnaat Siw. 

^Mdtfty df ««h* ohtenlotad imb this aMSBUB 
haSM hS Cran ths ssgidsr Moelty BaosuNd 
Bt'sSI hid ad thd bsaa-Haa la 21.4 Baton par aacoad, 
daSdWhMauTBMhts BSda at tha otiwr 
^hiSo la 21d aufira par taoood. Ths 

,hasicdlhd to ths luioBStle toeoed 
^OtaRWtory, MdJ^wtars sbora tha 
Sio^ of thh >lad tni froa 
flyfhr]^ ihh 

^ to 3d.ti««nhh ^ ttW 

»to actothetogISs m 4 iMAtoS 




aerunsutirs.—H Helm Clacton, Blue Hill Observatury ” 
Again, from 8cUmc9t of April 0, 1807 
* imring the three ^ys ending March 22 numerons 
floc^ of geese were seen migrating northward, or 
rather northeastward, atnee they were foUosriiig tbe 
general trend of the coast line, which, in New Bugland, 
Is nearly northeastward north of Cape Cud On the 
morning of Mardi 22, while Mr A B. 8weetland and I 
were measuring rioods, at the ends of a base-line 1178.4 
meters In length, extending from the Blue Hill Meteoro¬ 
logical Observatory to the base of Bine Hill, we suc¬ 
ceeded In meaaarlng, with our dead theodolites, tbe 
height and velocity of flight of one of these flocks of 
geese Ho rapid Is the velocity of flight that the flock 
wraa visible to tbe ohserveni only abont two minutes, 
but during that time two sets of measurements were 
taken with the tbeudolitss on the leader of tbe flock 
Tbe first measarementi^ at 8 40 am, were accnrately 
taken at the Observatory station, bat were only ap¬ 
proximate at the other atation. Tbe second measure¬ 
ments, at 8 JIQ ajtt., vrers accurate and slmnltaneous at 
both statlcnuk Uring tbs second set of observations at 
both stations for tho halght and tbs two sets of ob¬ 
servations at tho Observatory atation for velocity, the 
ealculatluna gave tbe height ss 276 meters above tbe 
Nsponaet Blvsr valley, or 208 meters above sea level, 
end the velocity of flight aa 198 meters per second 
Ths direction of flight was from southwest to northesst 
*mio self fccordiBg tastnanents at Bins Hill Observ¬ 
atory, 180 meters above ibe river valley, showed that 
the wind at ths tIaM of the measuremmits was fren 
west-northwest with a vKodty of 4 meters per second. 
Ths height ealcslatid foom the first set of obsenrstlons 
at the two statfoos was 288 meters above ths river 
vaUey This resale Ihootfi not conaidmd strictly 
aceorate, serves as<a BDsd check on the adopted valoe 
whldi is kHraa sbovn On a previous occsslon as de- 
aorlhed hr 8risaro of Jianary i, p 26, we found a flock 
of Akis flying tSosk 4he northeast at a bafght of 282 
i psla ra yith a vitoHy of 2lB meters per ssoopd. Ths 
MS agrsamat bstwss u the two tesnlts Is saggeativs, 
tboflgh ty^htvw JMsn aectdentaL'* 

At foglfesa, #0 Wsli^farmsd by omtthologisu that 
Chess wars thb flrsi awssar v afo sta of tbe fclad ever 
dbtafoad. >X hava MiMmed at shaltav aMagusmeata 
kbes ISOTt sfltspt tkm rm rater tB, but aa very 
unflgaDkr with ths Btavstnre of ornflthotogy 
A hass-lfiw VfoS than 400 asters la length sCmold be 


solAcicnt for olmirvntioiiH of this kind, ami need nut 
lie eqiiiiiiHKl with tilephunes. The aiCumulatUm of a 
sstlHrm tor> umouiit of data for blnlR of all kinds is 
likely to rtH|Ulr(i much pstUnct*. at liiist lu the beSNtern 
Htales, for the n>UMius that usually only one or two 
o)isenratl4iiis can lie set-ured on any diick of birds in 
flight and It Is iieressary tor the /diservers to be on 
tbe alert continuously during long periods of time 

8 F Fekoussoji 

Washington, D C 

f, Something New (?) in Brick Walla 

To the B4lltor the St lENTuni AuKSKAtf 

I was interested In an Item under the above title in 
y4>ar Issue of July 0, 1021 **Homcthing New tu Brick 
Walls Using HUndard Bricks —King Hulomon was 
right—for In tbe year 18H0 1 Tinted a house at Waltun 
on Thames about 40 mlli^ from Isuiduu which had 
walls built as descrlhiNl (l would Judge* It to have tieen 
about TO or 80 y4*ars old at that time), anil finind It 
so coid and comfortable that I cimtlnued my tensutcy 
to Christmas and fiiund It both warm and dry in the 
winter I can most strongly riKommeud this constroe- 
tion tint It Is not new B, K UAVaicAir. 

Saskatoon. Soak. 

The Paradox <rf Cieilixation 

To tbe Billtiir of tbe H<iK%TiFit Amebman 
T he writer of the editorial uniler tbe Alwve head In 
your paper for July 'UHh, Is 4*vldeuUy alanniMl over the 
nplinstohlng exhaustion iif our coal deposits. He awms 
to infer that ss smia as the fioai has been sH consamod 
the savage and barhurlsn will again be masters of the 
earth 

Wimld It imt setm more reaKoniMe to prophesy that, 
os the tlmi draws ni*ar when tbe coal wUl be gone, the 
need fur ixiwer, beat and light will be met by aobatl- 
totes, perhaps better then cool, without ooars draw 
bocks and ineflMencyT There ore many sources dif 
energy which could, within the bounds of postUblllty, 
be developed to take the place at present field by coal 
Among them ara water power, stdar heat, alcohol pro- 
dnoed from vegeUtlon, thevast reservoir of energy 
stored in tbe eerth's Interior, the wl^ and the waves. 
Why Anapair at tbe fbtnre of rivlllssHun merely be¬ 
cause we may born up nil the cnaD 
East Oaaaaii. Ooon D O CANviaiA. 
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Virgin inngUt cUmd and plowed for the planting of yonng mbbor trcoa 


Cultivated Rubber 

How the "Plantation’' Bias Made It Poosible for the Grower to Keep Pace with the Demand 

By G. A. Orb 


I I la a pcrtfiMHit fnrt In the world of ttMlny thnt tbi ^iinititrn. Jn>n. nud llomen Ami It wan In 1000 that elgn anbatoui'e In Its corapoiiltlon. while the Par Kaat' 

wlipelM of muKi never Htop mlllH and fuc the tlrat tn^^n tif them; far eaatern pluiitatlons came Into em ciiltlvated product U exceptionally anlfonn. Thta 

tfkrlea moat opemte day after day—the demand Ih Itearlng* pnalnclng four tona of rubber Tu 1007 the uniformity la due to tho Hdeutlllc metbodH of coagula 

ceaMdeai Hence when Mother Nature tnovea too ahmlv pnaUu^hm of cultivated mMar had Im reaped t(» 1000 tlon and preparation, yet It has ua great tonoilo 

to supply them* demandp of modern Industry with Miifll tons and In another divudc to ilNlOOO tonp while the atrengtb aa the flnoat graden of Para 

cleat raw miiterlalp for Its Inratlahle raaw, then miuti output of wild mldier had j^maliiefl practically ata Hrdluarlly It takes the young rubber tree five yean, 
the brain of man come on the i<d» and dovlm' waya and tlonarv at 40,000 tons a year AlMiut 80 ]ter cent of the before* It lieglns to hear latex—a thick milky fluid, 

meaim tu meet the ever itiercaslng need Tooooo teats uf niblier |trodui*(t] ani)uall> Is now rul allgbtJy alkaline, containing threw per cent protelda, 

No greater rtnnonco U to lie found In the world of tlvated trai>e8 of sugar and mineral aalta, about 58 per cent 

tndURtry today than thnt of rnblier rublter, not alone In 1010 a leading American robber comtiauy decided water and STS per rent rubber 

for tirca that do heavy duty in tlio commenlal pur to make ctrtaln a safllclent fuipply of crude rubber by Natives gather the sceda of the rubber tree—which 
anita or traniip<irt my lady on hf r rouud of pleasure, starting Its cultivation, placing William > augban—an aro about the alac of the hickory nut-^ud plant them 

but rubber for the thmisaud and ono other needs of authority on ruMier cultivation'—In charge A 20,on<v In nursery lieds At the end of six months tho seedling 

mankind acre tract In Humaira was purchasod, native labor has reached a sufllelent growth to have the top cut out. 

It seems a long way frc»m the Jungle of the tropics cleared the \lrgln Jungle, miles of modem railroads a procesa knc»wn as *^tumptng" This causes several 

lo tho nutcmiobUi* tire >et had this same Jungle not were built, pr<»])er quarters furalshcKi for the T'km slusits to siirlng out these grow rapidly, and at tho 

lw»n made to produce liuiload of l»eing merely a sheltcT natives eiuploved on the idantathm and todn\ much samn time the plant becomes hardy enough to with- 

for wild life motor transiMirtatlou would not be where of this triut has the nppeiiniiH*e of a dtv imrk stand the attacks of the white ants 

It is today When the car owner alto comfortalily In bis luxu After burning over the ground—clearing It of trees 

Two decades ago ’*ex|M?rtH ’ di*clnred that If tho auto- rlous mr speeding over mads of every chanirier and underbrush—these young trees are planted some 

inohlle Industry was to develop murii further It would with little ImNmvonlencc little does he realise the 20 feet aiwrt, allowing about 100 trues to the acre 

lie iiotH^HKary t*» (bid mane other n*idlient suIwUik'** many luvK'ewies to which the rubber In his tires has Afterward the ground la carefully I»»i>t free of ireeda 

than rublter from which to make natoniobilo tires Yc't lieen subjectcnl In order to oldaln tho resttlenry and and grass that the trees may hiive every parHUe id 

a fur din’orent rcKiill has Iteim accomplished not wearing ipulltlcs that makaa motoring a pleasure nutrition that the aoil affords 

only do we hn\e siifflileiit rublnr for tires but for a Plantation rubber—or cultUated rubber— Ik much When the trees are old enough to begin to yield 

thousand nia*« never dronmod of In 1IM10 preferred by the luaniifncturer for the reason that It latex, they are ready to Ins “tapped* Just iimlertietth 

Cultivation of rnbhi'r wmh first nttcmptcil In 1870 arrlviw In this muutry In a far suiierlor rondKlon to the outer c^»rky bark lies the layer of cortex cells—a 

when the socnIh of the Para tree (//Mm //razWfcasfs) that of native rublier DifTemire In freight cost laver fs>me S/10 of an inch thick and havlug a allghUx 

were planted In Kc‘w (ianleiis l^aulou the n<*xt yiNir ahrinkngi' and earn; of handling are matters of very plnklnh tint It la in this layer that the latex oelU are 

it WHH bitrcHhHHHl into Ctvlon and Inter into the Feder gn'Ot lm|M>rtaiim to him, and wild rubber comes on the found They run vertically up and down the tress, 

atcMl Miila> '<tateH Straits Setthunents, southern India, market with from lo to 60 per cent moisture and for- (rowNnwed fmpago 17$) 



tifti Kauws Jinp riitg rawg withw trass t» hs» ihM hmthy; ■ — t is w woiHm diiting aai'teihh^ ifii^ m jltfligi' > 

Two agiratlMMi that dtottaigulali ths rwhhsr pUutatfau ftmm tfca Mmt hratNI tl ' 
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A of Out FIttort Amoog; 

At rp hm— 

T HB French pobUc, which hne crcr 
Ukan a hm tnterert in tb« adTnnee- 
meat of ntUtkm» wee rcccnUr treated to 
nn fntemUiif competition uaotiy a num- 
\m of Uit* ptUMenm airplanea, the ob¬ 
ject of irhich waa to detemlne their re- 
apaqtfra aeerlta for regnlar paaamger 
aenrlcei The main factora of the compe¬ 
tition weft the maxtmam of aafety. of 
apeed, of ceneral performance, and of de- 
pm^bflitr over a protracted peHoil of 
aenrice. ^rat of all. a aerlea of elimlna 
thm triata waa condnctedf onlj the vnr- 
rlrlna ma^lnea Mnie permitted to take 
part la the Anal and true teat In the 
form of a dikht of 2700 mile*. An for 
MorTiring machlaeM, only cme came 
throngh tbo etlmluatiim trlaln, and that 
waa the now threo-inofor Karman '"Ool] 
ath.** which ia abown In the acoompanytnK 
lUairtrltttofL 

Under control of the wolMcnown pilot 
Oontaif Oia Farman *nollath*’ made a ro- The Farm 
amrlnlila fllitbt It carried a load of 
cirer 0000 ponndJi. The arerage A/lng 
apead over the 270(Kmite courne wan upward of 80 
tallea por hour, with the mutom turning at 1800 revoln- 
tlona per minute The machine scored a veritably per- 
feet p^ormance, Indeed, not even a atngle wire had to 
Ite adjnated upon itn return, and tbe “Uollath" wan 
nald to be ready to niKleitake a new flight without a 
alugla repair or tuning up. 

It wtU be roeallc*! that the Fannan “GoUath" an a 
type baa been known for tbe past two and one-half or 
three yeara, or abortly after tbe termination of hoatill 
tl«« However, heretofore thia tyiw baa liad but two 
motor* of 2B0 horaepower each. Tbe addition of a 
third engine ihould make for even greater rellahlllty 
and greater epeed The two-engined Gollntha" have 
diattngniahed tbemHclvoa by tbe Farla-Oakur flight with 
aeven paaaengera, f'arla-Oonatautlnople, and the regu¬ 
lar i'ommerclal aervlcee between l*arla and nruMcU 
and Pariu and lawnUiti 

The King's Yacht <<BritMinia” 

T his photograph of the “Britonnla repreaeuta 
aomethlng which yarbteamen never expected to 
see again, namely, King Edward Vll'a famoua yacht 
**Urltannla'' once more with her racing canraa apraad 
and aalllog a aettwui a rueva around the llritiah lalea 
King Edward vaa an ardcut yachtnuan and owned aev- 
eral yacbta in aucceanlon before he ordered George U 
Wataon to dealgn for him an 85-bH»t racing cutter 
The reanlt waa the * Urltanula Built In 18118, she 
wiia allghtly larger, but practically a alater to the 
‘‘Valkyrie** which contended for the America a Chip 
againat “Vigilant" Her dlmenaloua are waterline, 
87 8 feet, beam, 28.08 feet draft, 10 feet, length over 
all, 121 5 feet Tlie- “Britannia** waa a great mitivaa 
fnnn the flrat In 1804 ahe look 88 rocea In 42 atarta, 
and it waa claimed that In her day ahe had won mom 
racea than any other yacht in her efama, having taken 
over 100 first prUea 

That waa a famoiia race between her and the Amorl 
<>an (ballenger, * Kavaboc/’ for the Drcn- 
tun Reef Gup, whirii had been taken to 
Kogtand by *‘Oe»eata" In 188(1 It waa 
Hailed, tinder reefed canvas, fwun The 
Necdleo, Wo of Wight, to Cherbourg and 
Imck, a dlaUnce of 120 milea, and the 
two craft tore through the aeaa practtcally 
iieclt and neck for much of the course 
* HrltaniUa” won by 2V6 aeconds In a race 
which lasted lO hnum ar minutes and 85 
aecnods Tbe race was protested and 
glTctt to “fravahoe" Iwcauae the mark 
boat, ^wtng to heavy weather off The 
NeadkiiL had been shifted inshore 
The i^Ndant King, who Is a real saUo^ 
miw, hirda* served as a midshipman 'and 
rhm tn m of Oaptaln whUs in 
aedve aarvtos of the Navy, la an ardent 
‘ ysehtmashf ^ ^ ^ I*®* ^ 

ta&s^^ goir iMMUdy 80 years of ags^ in to 
rifimsalsdlna and 4 mdng her hard In tbe 
variM^SigMCadarohnd the EngU^ coa^ 

Tlw 914 ^ fMhf la wtnnlflg h«r rtiate of 
Mfiaii^ Shftr MlrW har time dUowa^ 

ar.as.^’rs.si.t 
^assferara'Ti-i- 

^ wm ««s 



The Fanaaa three-motor **Qollath'*>—tbo only macUfne to survive 
French testa fer peaaanger-carrylsg machinca 



The yacht ^Britannia*** with King George aboard 


of the “Britonnia** la one of the moet inodoni ty|)c« 
of racing cutters, a sloop as we Hhould coll It 
«*(|ulpi*ed with the “Marconi mast" ami rigged with ft 
main sail which Is nothing more or less than the old 
log-of mutton sail of one’s hnyhfHSl days. In this rig 
the gnff is rolSHing and tbe leach of the muiumil ruiiH 






without a break friun boom end to mast¬ 
head Note Hhould be taken of die elab¬ 
orate system of strutting, cbaracterlstlc 
of the Mamml niftMt In the usual style 
of uiftMt tliero is a single pair of spread 
* VH St the mftHthend hut In these boats 
tlierp are three sLruta, and becanaa the 
uuiMt Is stayiHl at NUih short Intervals, It 
i'l iHWKlIile to reduce its diameter and 
llgbtin It up consldcrntdy 

Sterilizing Eggs for Storage 

B M* 1 N\IS <1 In rallfomla and moving 
(II Kt, n toiidoiM V to Hterlllxt.* eggs 
when plndUK them In cold storage hari 
giitlienMl eoiislderuble strength thla Tear 
'Ilie Poultry PwkI weirs Assoilutlon of 
MMiUnru ('allfoTiila ulll use u HtLiillxu 
tioii proccKH oil a large scale for 192 U stor 
iiKi I ggt^ Chicago i*Kg liiti rents it Im 
K tatid will ftlHO adopt Rterlllsutlon *Jtae 
priKiHiH eiitatlH ail extra storage exiienne, 
bill ihniigliiK times justify It niid a fit 
liirt date whin tlie entire storage egg In- 
duHtr} la uu a stcrlllxatlon IihhU lu nut 
the rigid Improbable 

An automatic eliHlrlc machine Is iiwhI 
for slerlMsation The eggs art luunemeil 
for alxiut ti\e Hecoiids lu an oil solution heated to 25 U 
ilegreeM tahr The IminerKioii sterUlxen the egg and 
(loHCH the |Hin>K of tbe Hhill, but la so rapid that the 
yolk and uhlte an not affeeted and reiuiilu In thi 
natural condition 

* 1 *ho priM'esH docs not eUmlnate refrigeration Ster 
illscd eggs are tilaced in storage like ordinary storage 
cggH. The> conic out of storage In better iihux»e, bow 
ever, anrl stand limg shipping ti> market lietter On a 
qiiHlity basis they command n Iwtter market price than 
ordinary storage eggs 

The egg trade has knou ii of the sterilisation process 
for acTernl years, hut It is only the present season that 
there has Iimu a dcflniU serious movement to adopt It 
There are seveml Inten sting reasons, but tlie prlndiitl 
i)Ui» is tlmt tbe egg liiisliiess ' Is not as It was." Gold 
storage presort ntlou of eggs Is not perfeit, aod llC^ver 
haH lH»en, iin> more than mnii> devices and methods In 
luw^ ore Hitherto, however any waste vVhlcIi the 
process involved was not out of line with general 
iKHmoniic eondltloiiH Tin iiast jear or two in the egg 
trade has (hanged this 

The minimum initial linestnnnt In a diwien eggs put 
Into Htonigi has gone up ntid up--ln 1010 the average 
WMH nlMint 42 ci iita -and ronMoqmntlj the neceastty fur 
lan of t\\tw4} eggH hiH lnm>ai^ also Notwltbstsnd 
lug the nidi po|inlnr diliinlon to thi eontrarv. egg otH>rn 
torn o\i r a (h riml of M.nrs liii\e iiii>thing but a picnic 
There Is ample romiMdltion uiiiong theniselvea. It is on 
nutluiitlintiMl fail that tin storage egg Interests had a 
lery unplcnKiiiit and iinprotltablo time liandtlnK the 
11)19 egg in»p, and imi nnHon was tht heav> nastc In 
storage 

SiioLlagi In storage eggs of the 1019 crop was the 
gnmtiKt In jears, making an iiitlrob iimxiiccted per 
eentage \arlous thi'orh's In ixplnnatlnn ucrc ad 
inm^l, tlio nuwt seiiHlhlc of wlikh was the class of 
Inlior wlilih (andlod and handled tbe eggs Just prior to 
Ntoring Tills InlMir In 1919 was inefllcleut, careless, 
lu a degn*** not liefore knoiMi 

There 1 m imturall>, folhiwlug the 1910 
tv|»erleiup mnch greater IntereRt lu, and 
appriN Intlon of safer storngi methiKls, 
Phut the I’oultry Proiliuvra ArvaM^atlon of 
Honrliern rtiMfomla lias adopted tlic new 
plan Is Htgiiineniit 
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New Flyinf Boat for the Dntdi 
Navy 

M ore and mon the Kuropean aen>- 
imuth ul constructors liave broken 
awa> from the conventional lines and de¬ 
veloped mntUliicM that nre truly Dorel 
The machine showu lu the accompany 
Ing Illustration la a case In point Here 
U a German flying boat Imilt for Uol 
lands naval forces. Note the comforta 
ble^ endoaed body at the bow, with tbe 
pilot's cockpit above There are ample 
windows to ensure a clear field of vlston 
Furthermore, note the large deck to the 
rear of tbe cabin The motors are placod 
In a streamlined ftuMlage above tbe oln- 
gle plane, and drive a tractor screw and 
a propeller screw All tn all. thla dealgn 
praeanta a marked departure from the 
umal flylag boat dcwign. 
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scisnufic AlfBiacAiir 


The Heavens in September, 1921 

Hm UoiideiitUied Celestut Object Obsenned from Meiwtt BiiaikdQ 


AS thoae words are written, their antbor Is rotumlu* 
fr*mt A wt^sreni trip whleli hHH luritMhHl rlnlts to 
thH four Breat oImh rvntnriefi nf the l*aHac uml 

Sumo renilulsceiHt (if suBBent theramlvoH, 

Next tii tho ti>einor> nf tin* h<>K|»ltable ntUfime that 
Ir everywhtre aiHHjnlHi to the vlRlfliiB astronomer, 
ludhtuir RlarxlH out more in r(*wi mbranre than the 
lK‘autx and variety of the KltiiatluuH rViih one of 
the fcmr well merits a visit fmni the trnvellpr. thouBh 
he have no aatFononib al fciM»wlpd|ce, ami even If h« 
does not enter the (»hMrrator> hulldtnBSt provided only 
that be eares for Nature 

The Unveil ulwervaiory, thonah the hlBbest of all 
above the sea (TJiai feet) stands 4iii a ni<*sa Init a few 
hundred f(*et alwve the town uf FltBstalT—an ancient 
lava flow, Inna since aeatbered Into soil on the aius 
fact* and ef^vereil with thst n|)en forest of sidendhl 
lellow pines ulilrh Is iharaeteriHtlc of the hlBbest 
sections of the Arlw>ua pistean Hnt a few mUes to the 
northward, and In full view rlae the noble peaks of 
tbe Kan Francisco Sfotmtalns, mf»re than a mile above 
the plain, and mantled with snow until late In the 
summer ThtHiah their vidcanle Area are Iona extinct 
there are smaller craters near their bate 
which cannut l»e many centuries old, and 
fteyottd them, where the plains lie hiwer, 
atretffaea tbe open ileserL 
Mount Wilson Im Indeed a contrast 
The Klorra Madre, on whose (inter range 
it lies, U a muss of aranlte, rising ab> 
ruptly fratn (he rl(*h plains of tbe Tall- 
fnmia coast, nnd liitrlnitely dissected hy 
stecp-wolled caDyoiis. Ho nbrnpt are the 
slopes that It was only with great tnmhle^ 
and at no light eost that a road wide 
enough f(»r motor vcbl< lea has been made 
to tbe tup, and oven on this the ploeei 
where one car muy pass another are 
rarefuUy marked, with notes coticemlng 
tbe distaiMH* to the next Inking south 
ward from the summit the eye ranfca 
over the wide and ferlll© plain darkened 
for miloa by orange groves, aiMl spanided 
at night with the countless of 

towns and rides to the shorm of the 
Parifle nnd, In clear weather, fifty miles 
ont to sea The mountain top itself la 
ample, and the \arioua bulldlnga and 
domes are maltcred among the great 
pines, so that the newcomer, at midnight, 
must Iw on hlA gnani leat be get lost 
Mount Hamilton la a narrow rtdga, 
with several peaks nearly of the same 
height Tbe Mcdr Observatory crowns 
one In the center, and the bouaea of the 
Inhabitants of that Isolated and lnti*r' 
eating community—which boasts of far 
more distinguished men of science per 
thaiwand of population than any other 
pUice Jn the world—are strung out along 
the crests on either aide Unlike the 
other three observatories this one la not 
In the woods. the coast range. In this re¬ 
gion, la either open grasa land, with scat¬ 
tered oak trees, or clad wKh dense but 
low and acrnliby cbainirral growth In the rainless 
summiYs of California, the grassy slopes take on a 
tawny hrtrvu whUh to the writers eyes, la nut a whit 
leas Iteaatlful than the dark green of forests. The 
nicks are softer than on the Sierra Madre. and the 
Hlopea leas extreme, so that tbe road to tbe sammit la 
wirier, and has easier gradoa timn that which ascends 
Mount WllM>n, and which Is enough to mske tbe 
stoutest motorist quail when he first attempts it (A 
mutual friend of Dr lluseell and the Editor, who haa 
driven acruss the continent repeatedly, repented of his 
rashness in sUrtlng up Mount Wilson, bnt It was too 
late There la no point between ham and summit where 
one can fnrn, and he hsd not aufllrient nerve to attempt 
to ‘ ‘ - 

KniToa.) Very little can bo seen of tbe oeesn froo the 
Urii Olmerrutory, for It Is bidden by tbe westemuoflt 
of the const rsnges, bnt the view across tbe footh^ 
to ftan f<>andaeo Bay and the vsUey whkli runs aonth- 
ward from of great beauty, eapecUny at mash 
ehen tbe air fllU with a ruddy vioiet light of eatrsordl- 
nary hme 

Quito unUks any fifl Om others, and la nauy waya 


Bjr Prof. Heftr]r Norris Riuadl> PhJX 

the most hosnUfuI of all. Is the view from the numfotOa 
Observatory at Vktorla Haajilch HUI, where It stands, 
rises but TOd feet above the m*a; Imt It commands a 
pnmpavt out of proportion to its slse Murfh sad west 
lie tbe broken and tumbled bills of VaiMonver Isla^ 
coverod with prlattlve finrest and rMng to a cngplt Of 
tboiisand feet At their base la a little lake, of the 
sort which dots the blU ontintry of New England* To 
the east art tbe Htrsits Of ncorgla-*danid-loehed waters 
full of hilly Islsmla: and to the south tbs twenQr«nllis 
width of the Htrsits of fnan de Foes Beyond this, 
in a long serrated llns^ rise the Olymple IfountAtea. In 
the very northwestern corner of the Unltsd Btstai^ tlwlr 
peaks far above timher Ifne and tbe blghest crowned 
with permanest snow Far away in the soutiwast and 
east rise the stUl loftier ice-clad conea of Mount Baker 
and Mount lUlnler 

Tim Mystsrioua VIritor 

AU this description of landscapes may seem to have 
hnt the slightest connetHlon with astronomy, but If It 
bad not been for views and aunaets a remarkable ol»- 
aervatlon, which must take Ita place in the aatrooom 



At Mockwk,, 
AtlOHookM^ 
Aiiooriook 


At sTsMci Oet « 


AtSHo^laak 8«iit ao. 

, MIGHT 8KTt HmHBIH iMO OCTOBfB 

Jcal record of the memth, Would mA have keen made 
A UtUo less than two w^ks ago, a group of which 
the writer was one aat on the porch of Dr. Campbon’s 
house at Mount UamllttkC wstebing tbs s^ng smi 
Not aU tbs party wws aatroitomen, two of them, like 
Uie hosts SOD Douglaa,bad murnsd from ITsnea with 
the hard won title of segsL As the sun a^Nrty dtaap' 
iwsred, tbs aatranmnlcal asmbefs of the trained 
by long practice Is thd dess obaervathm of a sbigle 
object Id ths Arid of wtow, were latwt upon the Blnga- 
isr c hs n aai In the form of the iemiig mau 


Where tbe nm had vaaMed. and pet moH iMp tfru 
degrees above tbe bocfSDm WUhln Are tslimeM M Midi 
set, or St least had dlaappsand Ihtn a ipW^HsIng 
of baee, bnt not behws CakBpM had lAwamtl U 
wlth>tdhocfkUuni and fokud It to be MIL .atalthe la a^ 
pearsnes. 

OoBTersaUoB broui^t U out that Ogptaht. Mfphea^ 
hacker hsd seen tbe object wbUe tbe sun was ei^ 
tlreiy above the bortsoii, at A dlsfgaoa of abeof sig 
diameters from the Mb tbla made It cleaf It 
must have been a celestial object frg It 
followed tbe settlBg ran dowawsed behws It hAd heen 
lost to fight 

It was obvious St once that this was tm doOmoa sb* 
Ject To be vlilble before suhect, at as low isa 
tode, and In ■ sky which foe tbM dln^te Wfts h0| very 
dear, the thing must have been a good deal mbter 
tlian Venus—and Venus was far away oa the cfipo ei te 
Mide of the son A glsncs kt the Ephemerih showed 
that no other planet was in this regton, 

Whst WAS It, tbenr A new start Nut UfcMy, foe U 
was far from the Milky Way, where moat of tbd Novto 
have appeared, and besides It was brIghWv than aay 
Nova on rscovd, eseept perhaps Tycho 
Brabe*a A oomeCT TUs loofced SKHw 
reasonable, for there are a nusMwr of 
lostaDces on reoord in which cometa at 
perihelion, dose to the ran, have Wn 
visible In broad daylight the last cams 
bdag as recent as 1882 and iwa 
An account of tbe ohservatton was te(- 
ograpbed to Harvard, tbe centsr for tbe 
dlssemlnatloii of HUcb news on this con¬ 
tinent and thence sent broadcast Oaro- 
ful search at Monot Hamilton tii# next 
momlog; with Add iriasses and telesoepes. 
however, revealed nothing, and up tin 
last Lfmidsy, ulgbt days later, no farther 
news of tbe suapeoted comet had coma la. 

Tbti does nut mean, however, that thsce 
was any lUnsfon about Che original ohair* 
ration. It Ja entirely posnUA* for a oosa- 
eis orbit to be eo idtnated that It auy 
approach the sun from behind, for a tVr> 
nwtrlst obeerrer, In indi a way that 
there nay be no chance of ssclng it opoo 
a dark sky, and so detecting It by tbe 
ordinary methtaU of seercb It the comet 
came from the aoutbern part of tbe eelss- 
tlal sphere, and had e smaU peribeltaa 
distsooe It might never lie vIriUe to nocthr 
ern observers at all. except In daylight 
whon close to tbe sun It may be recalled 
thst the great comet of 1882 srss ftrat 
seen at Bio de Janeiro, Imt «wing to de^ 
fective cable coauaunloethm news did not 
reach the northern bemlsphsrs until aftar 
It had pasrad peribrUon, and been dhh 
covered by namenma oboerrers in hrpsd 
daylight Again, the dayitgbt eoeut of 
1810 was first seen by workasen or g 
railway la fionth Africa, who Mupoasd 
it to be HaUsFs Comet, and oi^ thk 
accident that a reporter for a Lseal papar 
about li taungM; it to 
the attenrloa of the astfonomm tbe Tiansvnal Ob- 
aervatory ^ 

Th«e io trasou to hope, therofore, that we May yet 
receive news from aom southera polat stUdh mf 
ensbli os to say more than la at priamir kpewp ( 
esrning tMs strange vMtor to oar sUea 


TutnUkd to the _ ___ 

na At ihe hour erritoefvattoa hadioatod m otor 

we find to R htom Atoll 
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t^nesd by atssoapherie jetton. But toe very ittr the heavens Wheie It dfsMHmwe ra»lli#est-& 
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''Oiir ItlMt- 

XfdSf^i I 9 W phot««nipti 
^ I «C'yi# l«i»ft iMittMiiiN 
mf *n^ ii <i Mn ,*‘ WM Uim 
f»f W ffUrtMMihl tMvw. 
dM- 'WM UftdMgolbt 
w Wta iMAd trliilf, ree9a^ 

In off ItocUMd, Maino. 

Xlifo tjtm ^htpi it win w- 
UM B rtXM d ^ titdrltM through 
Aioetrtcfti fffbtgttoQ imr* 

}ii tho trlml 0M oomforu 
My ochlmd bor «ontnet 
tptnA of ^ tauitiVi 
Tbo photogrftpli U of in- 
t«M«t a> Munrlnir. Mt«r 
tbn ang in» hiTo onHi« tha 
wgg In wblcb tbrnt portion 
of n mndarn battlealilp 
wUch haa to do wttb tbo 
MTiMtifvi and tlM dghtlng 
at i thim luu grown up 
atqi> tif atip to tta preaent 
r M Ui t aW o M>^«<id balslit 
l!lie frotfcioM* forward to 
tha larat of the foramatle 
deek anat bt abont 25 feat fix of tha twalre 1 
Ml tbla mip. at her aean 

draftt- and if fio, the oflieera at tha mmca-flnder on tbt* 
roof ill tha pilot booMt mwst be about 79 feet altore 
thb water Uoat of tha tall fotemaat la obacnred by 
thta maaalea anperatmMnre, ao that there U a clear 
new of the naat for not jpacb peer IS feet before we 
roma fo another UghUnii atatlon* or aarlra of flahtlna 
atatlona, which takaa tha plaM of the old Sidittna top 
Hare we have an endoaad dre-eoatrol poaitloii for the 
i«condAi7 battery, now kmiwn aa the torpedo-defenae 
battery, another mch atatlon for the ftr»>ccmtrol of 
tha main hatteiiea. and abore that la a third poaltion, 
alaMHtiicloaed, which glTea an all ronnd view 
It wlU ha noticed that the top of dho molnmaat 
carrtea a duplicate conatmctlon to thta. The dtak on 
tha front of the foremaat la for ahowitia the range nt 
which tha ''Tenneaaee" la anaaited aneh infonnatlou 
being gteen for tha benaflt of other ahtpa In the fighting 
llna. 

Aiioth«r Intareattng feature revealed hy tbla iilcture 
la the great length of the principal rauge-ftudeni, of 
which one la carried In each tnnet, In the angle formed 
by ttw roof pf the turret and Its rear wall In our 
lateat ahtpa ImaedUtMy preceding the rrouncaaee/' 
thM ranga-findera attmided from aide wall to aide 
waQ, with their object gUawa projecting Juat beyond 
the tnrreta. U the Tenneaaee," apparently the range- 
flndm huva been atlll further lengthened, atid Him la 
a pmjeetton of atftne 8 or 10 teet beyond the turret on 
aadi dda, Length meant accuracy of finding, and with 
nuMWfindani uf tbe afna here afaqwn, provided we are 
gettbig the beat optical gtaia, It ahonkl be pnaalMe to 
glTC loatantaqeooa readinga 
of tha range to tha epemy 
wifi a very amaU percent¬ 
age of Jnaccnracy, aroi at 
eatma rangMi 
rina ihlp llioogb fie 
•nrenneaaaff* la. rtie will be 
Cba Mat of bar data, fir In 
fit ^Maryland** and her 
Hum alaten. the twelve 14- 
iMh gfika will give ptoM to 
ctgbt 15-iach. The t&inch 
la a vaatliy more powerful 
pigbe. bnt at fie aame time 
fig **Tag Bea>iee r" with her 
tifitvft pfitfea a*d with equal 
gmmMT weald, in eompetl 
tlMh *W W per cent more 
«Mqg fitohgh fig tar^ 
tMK m ^Maryland'* wifi 
fiat eant lew gong. 

^ Attw pp tte fltta 



fix ef tha twelve 14-ta. M-catlbar fmiB, wfckh firm tha main battery of the battleship “Tennrasee' 

mngo-flnder on tbt* removal of nuuinrp, a heav> elMttuluabHl chore li Is Ido nt tIrHt hut fho 

iboot 79 feet aliove true fiat lifter and manure carriers, now InstnUeil In of sluilJar nrrnngcin 

laat la obarared by many tMimN, are a decided advaiu'e mtr the wboelbar ovir would moHii « 

at there Is a t-laar row, but the overhe^ad carrier doesn't solve the prole iMlM»r 

(T IB feet baforr we lain, for even with carriers there Is a lot of heavy, time- j i n 

w lirles of fighting consuming mauure-forklng Kaiirooa »icei J 

the old fiifittng top The ne^ is for some mechanical arrangement which Cc 

vol poalHoa for the will etlmlnate this expensive hand work, automatically rpliE New York Ct 

the torpedo-defenae removing tbe manure Tbe probb«m is simplified some- I of teats to detenu 

tbe fire-control of what from the fart that gutters to receive manure are platis of \iirlous lOii 

la a third position, commonly Inillt Into tite Imni floor liehind the cows. It lug u siunll per(\iiti 

onnd view would seem u practical matter to develop s device i»mt whhh the 

t of dho molnmast which would <loan these gutters mm haiiically, obviating vrurs to n maxlnui] 

fits. Tbe disk on the hand-forking now reqnlretl tests ure still la pm 

owing the range nt Aa a matter of fact, In a very few Isolated cases, txirrosloii de\eUipe<1 
anrh Information Ingenlona dairy farmers have home made mechanical the plntes, (‘<»titriir) i 

ships In the fighting cleaners now In snccewful operation nt this Job An usmt engineers and 

Ontario man’s plan is adapted to bis IdO-foot l»ani. Two inaKlmum (‘orroMlou 

lied hy tbla iilcture drums or roUers, one at the Inside end of the maunre isHilou 

Ml rauge-ftudeni, of gutter, the other ut the outside end, where a manure The i^entnlngtutf 

In fie angle formed siireader receives tbe transported manure operate, In lucral rnnge<i I>etw«H 

rear wall In our cnnjnn<*tlon wifi a 2 hofi^wer gasoline engine, a b Y per (viit us ii iiiit 

g the ’’Teunessee,” chain and wooden croiHHiiece arrangement which travels rulled otherwise, ut 

side wall to side along the manure gutter cacrytng tbo manure with It \ew York Central 

Jeeting Just beyond Tbe wooden croos-pleccs are a trifle narrower than the talned wore subjerfi 

nNUrently fie range- gutter, so that they move smoothly, yet caUii ail tbe plotes. An exiiosed 

fiened, and fiew Is manure mllMl from rnlld II 

cyond tbe turret on As the chain travela outwanl wifi tbe manure, cent cnpia-r uml n nii 

of finding, and wifi emptying it the diain winds up ou tbe outside roller sisHifliatloiiH wit hoi 

m, provided we are ft Is allowed to dry well, then by a reversing inroccss uiernge of HHM 

lonhl be pnssIMe to wlilch mimndies one art of gears ami mesbes the other oiil> 1 -W per i-ent fn 



pmlwfija fisnafi ktim sf tofTstsi afcs m Utot Wiiaa mnwb 
m dmi. fiiwwiM ststlM aft tm W bdih mssfei 

HpItliSO M kiMto « hHT Mate 


the roller at the foalde eml 
draws the chain and the en 
lire cleaner back Into plare 
rhis farmer has huccoms 
fully ileoued bis gutters 
methaiilrallv for six years 
Iht ooftt of the equipment 
put pigetlwr out uf utids 
iind ends, was very reason 
able w hllo for p«>wer lie 
ulrcady had au engine used 
for othir barn chores. 

This farmer thought for 
years that ho iHWSCSsed the 
only bnrii-clcanpr In exlst- 
eiiet^-iiiitll he heard of an 
other iiutarlo man who bail 
atfiUu'd the same problem 
Milvlng It In 11 lUrrerent way 
This second farmer useil 
the cbalu and i rotw-pleci. 
Idea, but had fie thalii 
(ravel like n Mt that Is, 
It passetl along the gutter 
(luptlotl thnuigb fie barn 
uall, and retiimed benosth 
the gutter, where the bam 
<*uUHtru<‘tlnn gave It room to 
■ttleship ‘Tennessee’* m*»ve In Isith cases there 
were d< tails that gave tnm 
hie at flrHt hut the tuon worked them out Adoption 
of similar arrangement in dairy Imrus tbe conHiMVJt 
oTtr would mean an tnonaons aggregate saving in 
lslM»r 

Railroad Steel Tie Platea Rust Leas with 
Copper in Them 

T he New York Central lines haie eviuducted a series 
of tests to deteniitiie the reliitlvc loss of metal In tie 
plaUH of \iirlous ioniposIrhmH, Imludlng those contain 
lag u small periviiliige of mpfier The length of time 
t>ier whhh the tests ifiere eimdiiUid \arled from two 
years to n maxltmim tif al\ yours, snd some of the 
rests ure still la pnacrcss In all eases the inaxlniuin 
etirrosloii deyeUipwl on the Isittom or under siile of 
the plates, (‘imtrnr) to the genemlly ai'tvpted theory of 
iiHist engineers and mainteuauce of way men that the 
iiiaKlmum eormslou takes plH«*e on the top or exposed 
INHtlou 

The iwntnhigi^ of cupiicr In the plates containing that 
meral rnnge<i I>etyy«Hn 0.J5 ])er cent us a minmum bimI 
(lY per (viit ns a nmxliimin, the plates so treated being 
rulled otbenylse, uecorUlng to the sfuiulurdB of the 
\ew Y(»rk Central The ivipper treated plates so oh 
talned wore subjerleil to the same tests as the other 
plates. An exi>osed test on a nuiulicr of steel tie plates 
mllefl from rnlld Kesoemer Kteel contutulug 0.^ per 
cent cnpiier and n nninlier rolltKl aironilng to the same 
HiHH>lflt.atloiiH without the rupiier ciuilent showed an 
uyeragp 1 <mh of NHH isr <^it for untreated idatea and 
oiil> 1 -Id per cent for the treate<l plates 

A seeuml exp«ised test uns 
jimde Hhiidi coverwl a 
larger numiter of tie plates 
ndlfsl fruni tuitals uf vii 
rluns 1 ‘omiMwltLons. Tht 
plnti^ nmsl in this Instanci 
w< re cleaned and then ex 
jmhshI oil the roof of n 
hnihUng at Hoboken, N J 
where the acthni of tbe salt 
air uf New York Bay could 
be studied Tests showed 
lims on tbe copper plates 
from 0 40 to 0 72 per nut, 
uyiraging nOO per cent 
111 I'omiMiring fie data so 
obUineU the nearest ap- 
pryuu h to the results report¬ 
ed from the copiier treated 
(dates WHS a loss of OJIO per 
itmt for high carbon open 
lienrtli stovl, too hard to 
punch The pure iron plate 
eume next with 1 IT per 
cent, and then the hlgh-car 
bou Bessemer plate, with 
1 77 iier cent, the latter al»> 
being too bard to punch Tbe 
ixmalndey, which were stan 
dard steel tie pluteo, varleil 
from 4 70 to (100 per ceut^ 
showing for common or reg 
I «t dw fWwMu*. «ai tiw uUrly accepted Ue plates 8 
to 10 times fie loos for fie 
special cfVPW-treatod ones. 
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Inventions New and Interesting 

A Department Devoted to Phneer Work in the Arts 



Revvlvinf cabinet* with teleiicope* 
that makes snn baths aTailable in 
the hlffl^r latltades 

Revolvinfr Siiti Baths 

T hat tlie ra>K of the snn bp 
«s«l for curiiiff msiiy skin iHspowh 
mill that tbo snii (mthn an> advnntn 
pvpii to tlioNp an In porfKt 
bcuilth has tuna bppn well krtnnn to thi 
aVtuTti imhllr Hnt liow In thin nioHt 
iHUpflcial nffpmy lAhU li Nnlitre Iiiih 
V lfliiHl at onr dls(Mimil to be utUlstMl In 
hortbem o<mutrU*H iKh«>rp tho hmirM <»f 
wnnHlilnc are That Ih a prohlini 

AX ttli h A Mrlitaiiy M J do 

Th(*SH(% ban tin kU*«l andf ah will U* bpoii 
from flip Amitucwiiirliiir phot(«rn|jh nik 
reNMfiill> solrod Ills luTpiitbni POiisl«tH 
lif n moKt liiKPDloim roTolvIna cabin 
comblinHi with ii tPh*«H»|ilc nrrniiK(*ni« nt, 
bSHrliia n liuac \im for ooncontrntlne 
4lM^ rays on lu nin imrt of a patient h 
iKMiy This luHtnllntloii width has Just 
4(ef*h U BttHi 111 the iielffbiHirhuod of 
Cjitlmpcr, ennhlt k flu huh ft movemcnlN 
t4i lie folltmpd \^ltb i am* Morotner, It 
1 h no pouHtnutHfl tlinl IIh* imtlciit havltiK 
the door of the tiiblii Ih shielded 



from tugulMltlvp eyes This most sltkfn- 
Inr ItHikliiK dpvU*e bsH creAtinl quIIp a 
HtmHnilon in krenih medical clrclea as 
sell OH III the ItxHllty <»f Qnimper It is 
iiM novel tiH It Ih simple 

Appantos for Tooting Tor 

T HK niiparatus lUnstratsd affonis n 
simple and relialdp means of testJnff 
thi \iMMmlty and oonNistency of tars 
nroonllna to a Hritlsh Journal Obrl 
oiiKly, liquid fuel« to Mcrre its most use* 
fill piiriHMe, mirnt lie suftlelently tliitd to 
How by Kravltatlon at nomml tempera 
til res. These condltlouH are readily met 
b> 50 ]H*r cent mixtures of pitch and 
/dl, thuuirh it is by no rneans nuusnal to 
HP4 sivpalU*d no ]>er cent mixtures which 
Ua^e t<i l>o shovelofi out of the barrel 
ThlM Ik not a qnestlan of temperature 
lieciiuse OH a matter of fact the mixture 
Is imt so advermly affected by a compare 
iifUely low temiieratnre as Is pnre tar, 
iiH HSM pvideiicetl in a 50 iier cent mtx> 
run at the (Jreenwleh Tar Works of the 
South Metropolitan Has Company. liOn- 
(loll Fnaland. ahlch at a temperatnre 
of V) ilearoes Fahrenheit was decidedly 
more fluid than an averoffp tar at 00 de- 
arei*H 

It hnn lieen miaaested that the stan 
ilard HlMiiUd lie specific aravlty rather 
than (lercentaOH of mixture, such a 
Htniidiird, howeier could not lie uiilTer 
Nully applle<l nwtnic to the variations in 
the luakcH of tar TIiun, while tbe spe^ 
line urn^ity might lie the saroc. the 


Joli Tbe hole Is tut, of tbe deslriNl slsei 
111 a jiffy A single chm k and blade are 
tmfllclent for drilling and sawing hoUt 
of A wide variety of sine The blade 
iim lie idaitsl In any circular groove tor 
dcMlred sise. 

An Alarm f«r th« SlMphig 
Flaherman 

I ABOR-SAVING devices whereby the 
^nshi^mum may be relleve^l of con- 
Htant watch of the cork as he seeks to 
ensnare tbe 0nny tribe are not oncom 
moil, but the use of an undiralla rib and 
a sleigh bell as a warning signal of a 
<at(h' In an ingeniona contraptUm 
rigged up by a colored man Ashing on tbe 
Potomac lUver, near Waabtngton, D U 
A discarded umbrella rib, to which 
is attached a alelgh bell Is stuck per- 
IMmdlcularly in the bank When a Ash 
nibbles tbe hell sounds tbe alarm and 
the dlHclple of Isaak Walton Is ready 
to land the eaidly begnlled member of 
tbe Atiny tribe The attendant of the 
hook-anddine can go to sleep on the 
luink feeling conAdent that when the 
slelgli bell tingles there Is a perch or 
mtAidi on tbe other end of the line wait 
Ing to b# landed 

A linen line Is fastened to the cud of 
tile umbrella rib, while the sleigh bell 
Is tied near the top of the rib As the 
AnIi nibbles, the rib easily licnds and the 
alarm Is given The darky claims for 
his invention a contribution to the cam 
pHlgn to nsluce the cost of living 



To test tho codsiatoncy of tars (the apparatus is nbown on Us side) 


One dmlar «aw ifar all tbe 
wkaUvmr dM 


fl<tnn] (insistency (tbe all Important 
fii<*t<ir) might vary consldiuiibly The 
ovnit TK.'rinutagQ of the mixture need 
imt he seriously considered, as the calo- 
rltb valuts of the pitch and oil are ap- 
proxlijiatelv the same It therefore re 
Hol\(Nf Itscir Into a question of Aiildlty, 
iiml this may 1 h« determined by the in- 
itnimeiiC under notice. It Is Arst neces- 
narv to preimre the mixture of highest 
iHmslstciii V which can be proAtahly em- 
] lo> wl, and thru have It tested by the 
Instnimciit Tho test Is made In a cylln 
drical vessel, the material to be tested 
lielng at 77 degrees f'abrenhcit The 
Insimment Is allowed to sink into the 
mixture, the time occupied In sinktug 
by that portion of the Htem between the 
two rings A and H Indicating the prop- 
ertUa of the mixture ah regards con- 
Histenc) 

A Handjr Cirodar Saw 

T he mocbulc wtM> It oMIgad In tb« 
course of hts Oar's worit to cat out* 
from motal blocks or riieeta, any cmi* 
slderable numtiar of holed, will taatlfr 
to the utility of the Instrument shown 
^ here It was or^Elnally deatined* we av* 
given to understand, by an antoosobile 
repair man wbo wag Inqnantly callnA 
upon to pat new speedotteton and other 
Inatrainenta in idd InatnunaBt boarda. 
The drill li Parted at tlia center of the 
hole-tobfla^lhll After weU Into 

the meUl the saw comes aUmg In Its 
trail and takef hold of Ua md of tbe 


Chicago Cit 


eer Fayora 


te: 


When the flah nibblea, he rtagi the 
bell and the •lecptag iahennan wahea 

Brooklyn tailor undertook to sntlafy 
himself ns to what there was in It He 
got hold of some heavy wrapping paper 
aud made him up a suit Iho material 
did not look to his practiced eyes anlta- 
ble for needle and thread, so be naed 
the paste brush Tbe result Is the suit 
of our picture It was actually wont 
about the streets of Brooklyn for s day 
without calamity of any sort and with 
out attracting very much attentloiL But 
It was not a rainy day 
However, as we have learned tince, 
this Is not the sort of garment that Oer- 
many threatened to send over here and 
sell for sixty cents per suit From Its 
npponrance we do not think that many 
Americans would have been satlsAed 
with It, even If it was American made 
Tbe German ]>aper suits are made of 
|Hi|s>r yarn that Is woven Into a cimrae 
fabric, and come pretty close to our 
American Ideas of cheap hot wearable 
clothes, ulthonitii too heavy for comfort 


L ATB reports show that amend¬ 
ments to the traffic ordinance In* 
Chicago have been drafted for submis¬ 
sion to the city coumll with a view to 
preventing rapid destruction of the 
Ktreet pavements by exceMlvely heavy 
traffic The propisted changes were dls- 
ciiHSed at a recent meeting In the office 
of the city engineer It is proposed to 
<lmngt» the gnssi weight of vehUle and 
load from 40,000 pounds, as at present 
allowed, to 80,000 pounds, with a maxi 
mum weight of 1,000 pounda per inch of 
tire width, but it was agreed at tha 
meeting that tbe combination of a tra^ 
and somt trailer with load aboald be al^ 
lowed a weight of 832,000 poonda, with a 
limit of 24,000 pomds on any one axle. 

United SteUs Pkleate Ahimd 

U M>KU the Nolan btU* tbe privi¬ 
lege of oar Inventorg to Ale appli^ 
catlooa Bbroed, covering Inventions 
where the rigbti of priority had not ex¬ 
pired Angnat 1* 101^ en^ Beplepibtr 
Srd After that date no vaBmble petent 
rights aecratng to Aioirieaa Inventpva 
during the war can pmvfw tortlgB 
protectioiL 

tlMftlMr MI 

S omg ttM Vkai IMn «w * 

HPIWAdMlcCMltMMtailMIltpiBV . 

nitt aod tb* poiNfeaUv (Ml MWW 

o* wo«i«i tnd* net «r iiyiiim. • 
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S«<«>b«ra, 19S1 


W*t«r Fuuum 

fftom 

owtwd that It takea about aem and a 
UlU mllttob cttMc faet Co make m ooni* 
Iktato lockava TUt repreaenta the amoont 
qf watar drawn from Oatnn L4Um In Uft 
ins a veaad 85 feet throoffa the three 
lockt at Qattm and then lowerlus It 
down 86 feet to aea lerel thronsb the lodu 
at Pedro Mlsnel and Mlraflom. Hence 
it can be flstired that the stornac of ap- 
pcoxlmately 10 bllUiMi cable feet of water 
will proTlde fer 1240 lockaeea. Durlos 
the entlra calendar year 1020 (the 
aacHint of trafBc waa the largpNt In any 
{werlona twelre month period) when 
over 8000 TCMria paMed through the 
canal, the total nomher of lockagea waa 
2891 The difference lu number of ahliia 
aa emnpared to loekaaea In ilue to the fact 
that with two ahipa in a lock cbamlior at 
the aame time, but one expenditnre of 
water la neceaaary Durlug the itafwaise 
of the Paidflc Fleet aa many aa alx de> 
Btroyora lahhed tofether were paaeed 
tbrongh tbe locfca at one time KxporLeui'e 
baa shown that with ordinary liuk in the 
arrival of large and amaU Teancla, 24 
lockaaea may be equlTaleot to 80 Hhliw 
Floatliis, Uftins and lowering ships 
are not tbe only usca made of water at 
tbe Panama Canal klurc than twhv th« 
amonnt of water required for lackagca 
during tbe calendar year 1020 aaH used 
by hydroelectric plant located lie 
aide tbe spillway at Oatnn, lu thu geuer 
atlun of electric pimer for tbe nperatlnn 
of the locks, the marine ahopo, dry dticki, 
and other Huxlllaries and for lighting the 
entire Canal Zone It will always take 
at least twice as much water for the hy¬ 
droelectric plant aa is uaeil for IcKkageH 
even when tbe canal la operated at full 
capacity During the calendar year 102d 
tbe hydroelectric idaiit need over 44 bil 
lion cable feet of water, wbldi reiire^ 
seated 26 per cent of the Inflow con- 
mnned Howiwer, In ease of an aente 
shortage of water there la a ateain iNiwer 
plant at Mtradorea which bams oil and 
can be kept at two-tblrda the capacity of 
the hydroelectric plant at Gatnn Of 
oonne, the prodoctioo of power at the 
MIraflorea plant la rery mnib more ex- 
pendre than at Gatnn« 

The foUowtng table shows the cem- 
aamptlon of water from the lake during 
the calendar year 1020, firing the way 
tbe water waa used, the amount and 
per cent need in each Instance 


Wafer ffoaetnNpHoa, GW«» Lake, 19V> 


Oanae 

Billion Perc^ent 


cu.ft 

of Inflow 

Spillway waate 

8100 

47 

Hydroelectric power 

4442 

26 

Evaporatten 

2240 

18 

Lockagea 

20.86 

12 

Leakoffea and miacellaite- 


009 

2.46 

1.8 

Increaaod storage 

40 


Total . . 
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It la cooildered that the minimum lerel 
for oonrenlent operation of the Panama 
Canal U to have the Uke aurface 80 feet 
above mean sea level, which malnUlns 40 
toft of water In Oalllard Cut However, 
aa about 05 per cent of tbe ahlpo using 
tbe canal draw leas then 80 feet «f water, 
thara la a wide margltt for practical op* 
eratten Should the water lerel by any 
chance drop to a point reducing the depth 
In tbe eat to 80 feet only ahlps drawing 
in ewiMaa of that dapth woi^ be pre¬ 
vented from ttnUiir P*«efr. repreaent- 
tng 'bat 5 per oant of the preaent traffic. 

ru between the c<hiTeaieut 

nHtttmm of 80 above aea-level and 
the kt e ** t** * ** eUfaae level of 87 feet, 
prerUba dttboat 88 bUUoa cubic feet of 
wtder for cwaiimttoii during the dty 
MMI^ tta cjrtr t&i ljb» there fi w 

the BWUHWfiiii Sc the ptymt 


P 08 M, enough water to handle 1926 loidr* 
iseo, or approklniately iistaea lockagae a 
day for tbe average dry aeaaon. Thta 
wlU care for more than twice the p re a en t 
traffic of tbe canal, hence it can be seen 
that there Is no Imminent danger of 
tbe Panama Canal going dry, or tbe water 
supply being so reduced as to Interfere 
with the operatlou of that great highway 
of commerce However, should tbe water 
supply become luaufllclent two projeeti 
for Increasing It onougb to operate the 
canal at maxlmnn) capacity are now be¬ 
ing studied 

Our “ZR-2’’ Airship and Its Shed 

{Continued from page i$0) 

Couaiderable dlltlculty was exiterleuoed 
in designing the detail of tbe oroasing of 
this conduit with the ihMir trades It 
waa nereiuiary to proTlde somo closure of 
the Blot during the passage of the door 
trucks Iwcanw of the shock to so large 
and heavy a atnu'tuxx* by Jolting over Ibis 
opening A plan was perfecM so that 
lit each crosKltig nf tlte rail with the slut 
a mo\lng mil hsN Imh*ii liistalleil which 
(Vin be throw n by liiterliKkliig c^mnn’t- 
Ing HKla tying together all of tbe croaa* 
lug ^\beu the d(M»rN are no In use, this 
rail leaves tiie slot o|iou fur the iMiHaage 
of tbe tmlle}, gii>H and line to the air¬ 
ship When the d^sir In nlnnit to Ite 
moved, the i^nneetlng rod Is thniwu and 
tbe mils mo\e up to till up the riot o|K*n 
lug and provide a continuous tnuk for 
tbe door 

The doors are mouiited (»ii Htandard 
gage trucks which travel uu iwo Hues of 
track laid on concrete baHee They arc 
driven by electrh motors with the power 
transmitted through n plow wbidi cHilIecta 
nirrent fmm eondudors In n riot This 
Riot, or conduit. howe\<r, only approaiheN 
tbe outer etlge of the d<KMr, so as Ut avoid 
possible Are rlHks of uii electric eondmtnr 
near the o{iea door of tbe hangar Tn ad¬ 
dition to the electric drive, an emergency 
winch with caldes for hand opemtlon Is 
provided to tqieu and eluse the dwtrs lu 
case the ctirrent or motor should falL 

Special attention had to be devoted to 
the lighting of the hangar because of the 
possible presence of expli>slTe mixtnrea 
due to the escape of liydri»gen from the 
dirigibles. No wires or exiN»He<l oonnec- 
Hons are ever Introdncetl inside the huge 
abed All lighting la provided through 
heavy glass gas-proof covers In the walls, 
floor and roof with the connections out 
aide the structure On account of the gas 
which la used to till the balloons, actinic 
glass Is UBe<l In tbe skylights as It cuts 
out all tbe detrimental raya Special pro¬ 
visions for working In the hangar are pro* 
Tided by a number of catwalks, or bori 
sontal balconies running along andar tbe 
roof Fastenings for traveling hoists are 
provided along the roof rafters 

UtUliiiig Tomato Waste 

(CoHfifiocd from pope J6I) j 

Indlaiiapcdis, the hub of tbe middle west¬ 
ern tmnato pulping Industry, the cost is! 
estimated to be $80,000 To assemble the 
2600 tons of wet seed alone, the charge 
would be $16,800 If tbe seed are ahlppcd 
to tbe central plant, they are merely 
wahbed, pressed to eliminate excess water, 
and dried In roury driers If the entire 
wuHte is consigned to the central plant, 
tbe seed must Im separated and the two 
lots of aopd and aklua dried osparately 

Vnder the plana of the producer sep¬ 
arating the seed from the remainder of 
the waste at each pulping atattan. the 
brevity of tbe tomato-pulping season | 
(August 1 to October 16) la taken into, 
consideration. The assumptlnn Is that 
the plant will be of only sufllcfent capacity i 
to dry tbe peak load, pressing the seed 
daring the winter montba. About 8200 
tooa of dry seed will be acceaolble As* 
miming tbe **unk»n" working day of an 
expeiler aa being 8 tabura, with a capacity 
of 606 pomida aa hour ooo expeUer wltt 
ernah 2 tona a day Ftguring only 900 


working days, and one expeller handling 
400 tons, six ezpellcra would be adequate 
for accMunplIahl]^ the Job Au nllowaucu 
of $6 a ton of raw material la made for 
drying and handling from thu cars to 
storage bins preparatttry to expelling, 
whllo $l.'t a tun of ilry seed 1 h rtHkiitiefl 
as tbe cuHt fur cxtrusting the oU and 
baudlitig from the seed riurage to the oil 
In fanka. Overhead and management 
charges are Imlnded in this computation 
Oils extrarted by thiw pnwrlhed 
muthtsls have been prououiuvtj ns of ex¬ 
cellent quality FetNlliig tentH ulfh nnj 
mals have determlnH the nutritive riilue 
of the residue The mlentlMt alnn diter 
uilnml file value of tbe Onliwell sTritm 
of grease re<t>\ery from garbage liivolv 
lag only a riugle handling, yltldlng the 
ttutahwi fertiliser and iriide oil riuiiilta 
iieously, such a nyMtum Iiiik the n<HnntiiKi 
of leaving the plant uneiKnmheriNl for o^h 
eratioii In the maunfai tun of other pro<l 
itcU during tbe remainder uf tht \ear 
Based on a large atule oiienitlon of ex 
Istliig plants a charge of |4 7'i a ton of 
mw material In allowcri 1 hi pnM'ceilN 
fmm fnbricatetl tomato eythme wiihte nn 
ei»mputed by Itex^tor H<brne<ler to tn 
$n(l.<NI0 while the expeiiNC would U» $ns, 
060, rendering the atiltxatlon of the whole 
waste us a fiMillsh iindertAkiug How 
e\«r, If tbe seed alone are riilpped lu 
The profit to lie derived from drying and 
expelling ts approximntelT $.VHnXi Hits 
prtiflt is reullxtNl by flgiirlng t xi)e11ed oil 
at fourteen cents a pound, M»)\iut 4»11 at 
thirteen cents a tstiind, pn^ss rnke nt $46 
a ton niid drj skins at $16 a ton 
Ibe maiiiifucLunTH of tomato pririiKts 
in the Lulted Htates might profit by the 
example of Italy—premier tomato*]>ro<lnc 
Ing country- In thu utlltaHtlou of seiris 
and skins Tbe province of Hiirma uses 
83 060 tons of teiiiatiM>R annually, this vol 
lime yteldliig from 11,000 to U.tNio tons 
of Nkliis and aecHl, containing 80 iH»r cent 
moisture. Upon removal of tbe water 
then* Is a residue of Im tween 30U0 and 
4<N)0 tons, of which alH)Ut two-thirds is 
aoeds ihe poaribllttyaor recovering fitxi 
tons of oil from waste seeds Is not a far 
fetbbed aupiNWltlon when It Is state<l that 
these seeds when oxtraetfNi by pressure 
yield 18 iicr eont <if oil uiul liy solvefits 
A) per cent Tomato-seed oil has a heat 
Ing value on a iwiity with thnt of ullvi 
oU, and because of Its drvlng proiiertius 
U useful In soap making 
Various mclhodK of extracting the oil 
from the seeds are In vogue hi Italv One 
Lhemist miggeata a wa\ of divorcing tbe 
seeds fnim the sklna by agitating tbo 
mulortal with water and permitting it to 
settle, the setNl deitcendlng to the Nittom 
l!.xperimeiits condnetetl liy tbe Offleo of 
Home Economics, TT S Dtqiartmcnt of 
AgrUnlture, indicate that the dlgeatlhl]- 
ity of tomato-soetl oil comtmres quite fa 
vorably with that of olive, almond, pea 
Hilt, cocoaniit. walnut and braall nut 
oils When refined tbe tomato product 
can be iiiwd for cullniiry pnrposcs, pniv 
lag nallsfariory as n sulad oil Tests 
shciWisl that 16 days elapsed befi>re the 
oil assnmcsl a soft and sticky film, the 
expertnients lielug condueted to nsoertaln 
Its drying properties. The proeesH could 
doubtless lie hastened by the addition of 
driers to the oil, anyway, tbe MleiillstH 
arc lisllne<l to attach certnlu merit to 
toe oil os an Ingretlleat of luilnts and 
varnishes 

The residue after extracting the oil from 
tbo Ik ciaaaifled as tomato-seeil lueul, 
ranking In protein coiiteut with cotton 
Hi>e<l meal, anntlower seediake, HesHmi*- 
oil rake, rape seedeske and linseed mi'nl 
With resiK*ct to moisture and ash e«mteut 
tbe product obtains a rank alongside oth(*r 
feedstnffa Italy baa likewise eHtnbliRbed 
the worth of tbe meal aa a feed for cat¬ 
tle, a factory being In opemtlou near 
\aptefl for tbo indnatrlal mamifacture of 
tomato seedcake. Feeding trialn are cim- 
rtnclng that tomato oeedeake Is of equal 
food value to linseed cake in the main 
tenanoe of milk cowa. Similar luvcstiga- 


Uoua of comparing tomato ■eedctfce with 
flaxeood cake gave the edge to the f«»r- 
mer us being rither In protein and fat 
Complete uLlllaatioii of the vast aceuiiiii 
Igtlon of P>mAtu seeds In tbe United 
States In prtriucing oil would also yltld 
a byproduct of 1.:6(> tons of meul Also 
siipplemcutary to tbls \oliimc of meal 
there would lie nvallablo 1800 touH of to 
mnto sktuH DiiplUate the oxaiupU of 
Italy—IncoriHirnting the drliri Hklns with 
tbe meat—sod you ha\e euhsnceil tlie to- 
tal volume to niqiFtiximately VitNi tons 
bortuiinteh, the iimiilatlou of tumn 
t(» waste 1 h cuiieeiitriitfri In Indiana, Itiwu, 
Mieblgan, mid Ohio In the Middb UesI 
and New Jersey, HeiiusvUiinlu, \*w Voik 
iHlawnns ami Murylinid In the East—ii 
mndItJou that logit ally hirlb^ the loi'ti 
tloii of a rtriuLlng plant In tnvli of tlk*- 
two priiicliMil sot I ions 1li)N would fn 

tllitate the iiNM mhllng of the t rtiilt nut 
terliil nt n minimum ixihukc, whlU ii (*o- 
ojNmthe pliin of niniiiifHiture wmilit 
ilonbthwK ghc a stiiblo foumlatlou to the 
Industry 


The Motor Clipper 

pttgi ttit) 

the big bruiiee of TiNNi tons, built In 
191J and cunrideretl the largest auxiliary 
vessel atliiAt. Her entire twin wtiw mn 
< bltiery has U'cn taken awuy*, liefaum.* 11 
wns mmh t(H> exiHiisIve and spoilt tbe 
N|MH>d of fUe ship under sail This Is n 
most significant fmt *1* ranee Is h 
M| nnrt' tiggiri ship, wlibli of loiirst uiiult 
the matter still worse but even a twin- 
screw mlUMimr Is not nimb lietler off 

'^ome shlpowriif rs imiw go so far ns to 
do Nwny with mnthlitery entirriv fur the 
propulsion of sntUiig shliis, and for tbelr 
handling ns wdl t)f cfinrse If no re- 
dm tloii In the iiiimls r of en w Is uIIowchI 
there la no objeit In Installing cfwtly 
deck and rigging mm hiiiery lu the form of 
winches, etc for proiHiIslon, at present, 
one has the choice of the ciminion single 
Bcn*w 11w o-bladed of r^fsirsc) by draulb 
proimlsloii and them rial proiieller Tbt> 
last Is of ttnirse Ideal for propulsion of 
a sailing ship In ciilms, and as a IJfoot 
screw cun easily alH«orl> UNI horsepower, 
with Hii aerlMl motor Installed on deik, 
this might be the ultimate solutluu of Ihe 
problem < >nly at tiial ex|>erlnnce can 
show which is the Itest But beeauM^ the 
Milling ship is helplesa in calms, and 
calms cost mone\, some kind of 'all 
work” propiilsiTC mm hlnery niust he use*! 
where the entire* outfit, or a part of It 
can bo used for every piinanw on Isiurd 
requiring isjwer The many dlfforeut aux¬ 
iliaries to the main engines now useil on 
motor shli>s. not oid\ cost a goml deal of 
money hut lielng llttl. used, are sure to 
he ueglKted, and cun eertslnly be left 
nut In a sailing ship Only thus can 
ismer l)e made to iMiy nowadays. And It 
Is surprising how little power Is needed to 
more a big ship at Vd knots 

As alreailv stated n snceessful aalUug 
ship mimt nlmi have nn easy form of hull 
and gn*Ht stability two qualities that arc 
oootrury to each other In sailing yuihU 
tbls la o\adod by using a d<*cp Iwllast keel 
Ikelow the bull, the k(*el marring the 
double piiriHisp) of Icc way stopper and stn 
hlUser In the 'Motor HlptMT artirtc lul 
stfibllity Is si'ciircd by nutomatlc ImUast 
tanks, which eiiipt\ to leewnnl and an 
kei>t full to windward as miulred but in 
heavy winds only Tho very simple 

means used cannot yet be disclosed 
(imtentH tsndiug) and exc'Cid in tacking 
very little if any pumping is recpilrcd 
nevertheless, the stability of to© vessel W 
more than doubled 

As regards the form uf the hull, lu the 
“Motor CUpi>eF full advautaae la taken 
of the writer's discovery of tho notuml 
shape of tbe water Iwllow in < losing lie 
hind a vessel Although the bow wave 
cannot be overcome nnd does abow in 
toe photograph of tbe model, the entire 
absence of a rialhle wake provee that the 
iContlnuod on page 113) 



Recently Patented Inventions 

Bri^ Dmaipiktu 4 PoMW Mmhankd and Etaetrkal Da$iet$, Tatb^ Fmm imfikmndk 



Pertaining to Aeroiuwtlce 

AlUPlANh.'-O '• OrrrN, Box 7B2 UooM 
Jbw a«Rfcstchrwan <*KnMfU Ab «»f tha 

hivatitlon lx t« provMIr ntrann for fxcUUxrtu* 
th« prupttliiinu of nlrxhlpH of auj tnir and at 
rhp Mimo tlfflt? coHiH>rrr I be motor fluid A 
riirtbor object In to yroTkle nieaDt tor utlUi- 



A PI AM BKtTlim 

Inic the muTcnirnt of the xlr to IndtMe ■ nK 
(loa (vr partial raeuom to andat or trauimlt 
notlott to the pruiH<llliiK meant the tlr current 
Itatalns rearwanlljr tu the propener of the 
mtchlue 

Portalning to Apporol 

HNION OAHMKNT -U T I»WTK« Kalrfteld, 
111 The Invention retatea to apparel for 
iHiyn and irlrla U» object It to provide au 
nndemrniMit arransed tu alve the oner the 
drelred freedom In momnent of bodr without 
danger of unduljr ttmlnlna or tearlna ttae gar 
meat. Another object it to prevent the utert 
IhmI/ from bolfia exiwaed at the uiroaJ tide 
Ii|»enlnan while the ormeat la worn 

KtlKT COLIAK IBM IlfcB *--J O < onmuB. 
437 W 4artl HI New York. N ) Ihc prea- 
lul Inveatlon It lu part a tpeclflc form of 
the luventtou fonultia the tobject matter of 
United Mtatea l*atetii No 13(ltt703. frantc^l to 
the Mme Inventor heliruargr JJ IWUl the 
lireaeat Inveatlon Inclodra a novel meant for 
Hiljuttlna the relation uC the upper and tower 
wTtlonn of a two-part collar bolder 

OARTKfi.-- Uri un 0 Wakbiiv Itox 30. 
Weatwood. ('at The liiventlou relatct to t 
irarter arraniiedi to bold the hone tecurcly In 
placa without dauder of iindulr hlndlnc on 
the naec t leiC or Interfirlna with the blond 
circulation Another object it to provide con 
venlent meant for tafcljr ttorlnt money jew. 
dry OP other artlcleN the device may He 
qufchly placed In potlflon or removed from 
the tec 

flARMHNT—A mkk C nnnnr 3B Rowan 8t 
VI Infield L. I NY The object of the In 
Tcutlon la to provide an miter or uiideryar 
went bavlnc lece. «ucli aa rumpera blooincra. 
ilrawara. roablnaltoQ chcmlae ami drawera and 
the llhe whereby the dealred comfort to the 
wearer la Insured anil the wearer can readily 
exiTclae the lower llmha lu walklujr mnnlnc 
or Jnwpinc without belnc nniliily hindered 

EUctrIcgl DeYlecfl 

TNIHIABIK H K-TIIU HAW -DC 
1 ASOR 700 W Atlantic Arc Audnlma N Y 
\n object of the liiventlim la to provide a llaht 
iMiriable electric taw anltable for oar when 
acinafed by an electric current with a creat 
aavlnc uf time and InlHir lu (hat an operator 
may cmrrf ft by hand from place tu place 
and uao U U readily and aa accurately aa n 
band aaw In pcrforwlna dlflcreut yradea of 
work more rapidly ami with Icm phyabal m 
ertloh movable auanl membera arc provbled 
lu precloda dauovr to th( oiieratur 

BArriffRV JAR WirrMiMM 207 H ilth 
HI , Lliwoln, Neb The liiTviitlon rrlnlea to 
bnltery Java need In cotiu*H:tbm with autoiiue 
*Ho rehlcleo, wherdn the platea, and often 
ihc eella, thcmaelvca, beconic cracknl due to 
ihe vvceatlve vibration Au object uf Ihc In- 
veiiiion la to pnrvidf a Imttery jar partleu 
larly adapted for nae In connection with auln- 
iimflve rehlclea or other adaptatlona In which 
It la luhuiltted to extreme vibration 

IIOLXIRK KfJH l\rANl»K8t RVT MOHTg.— 
U A ttATMONh, Ronth fteiMl, W tth 3iita tn- 
Tcntlou rclatea hi holdera for tneandeaecnt 
llahta adapted to be uaed In locoBaotiva brad- 
JtjrlitM. for litataure lu place of a carbon ejee- 
tor ao that the Uaht will be anpported at the 
fucoa of thn renectiir W 1th thia device no 
chauga la required In the co&atruvtkHi of the 
hnidtight, and it la not neceaaary to laterfert 
with the rafleetor nor Ita UHmntlng 

Of IntoMt ia Paman 

TRACrUB ATTACIIMKXT.-^ K SCHPlua. 
addraoa W B. Patnn, Cashmere. Wash The 
Invmtloa paKlcululy relatea to au atUehmant 
for traeton which are adapted to pall plows. 


ditch dlyacra. cnlttvaton, etc An object |a m 
prnvhle a mcaua for Ufttog the plow or dlpgcr 
»g the around when they arc not la naei and 
to provide band-operative mean a on the tractor 
for ruutroWng the poeltlon of the plow 

Of Omeral lotcraal 

t ABl\taT-»ULLia C TUMick^ 1663 flowell 
Ht , Fort Wayne Ind liivMtlon rHatca 

noro partlcularljr to a eomblaatloB cshlact 
tncladlng an ironing table, preaalag hoard, and 
rtothea rack the object being to place alt tif 
the needed aiailJiranee In Ironing launadlately 
at baud aad eliminate all waate eaergy by 
aavtng vtepa. A further object in to provide 
a cabinet when clooed whiefa preeeata the 
appramiirc of and cunntltatee a practical work 
table fur the kitchen 

HMOKlNn riPH C1.HANNB--K. C Onn. 
MAamjM 3414 Van Brunt Ht, BrooUyu. X Y 
Among the ohjeeta of the Invetittou la to pro¬ 
vide a deanliig member preferably la the 
nature of a piece of wire or Ua equivalent, of 
a permanent nature and auflkient length f'*r 
cleaning a pipe atom The wire being adaptcil 
to be anally cariird In colled form within a eir 
cular holder tu a vrat pocket, a bond or en- 
Uirg**nieut at one end of the wire hdng pro¬ 
vided for all the fnantpalattoua 

IRIMKHTir ItKFRiaERATlNO APPARA 
TtH—K M BbAKBLY. 66 N 16th Bant 
flrange \ J Thla lavantlon has for Ita object 
to provide a aluiple compact and edielent ar¬ 
ea ugemriit which ta particularly adaptable fur 
apparatna of amall capacity Another object 
la to iiFovldc a refrigerating aiipantna In 
which nuilHt air in ntillaed aa a cooling me¬ 
dium fur eondenotn# the rapora of the refrtger- 
atlng medium 

COM A 1*01 m H CRATU OR VACKtSQ 
r A8U —4 h UAikarusp. 28 Fullarton Rd 

Parkabh Houth Auatralla Anatralla. The In. 
vcntlon has been doaigned for packing, aklp- 
ping aiul trauaiMirtltig guntla. being ao con 
atructed that when empty It can be eoUapaed 
or folded dowu Into a aiiwU apace thereby 
retluclng the aiMtee required and eonaeqneut 
coat and the liability to breahaire When 
erected the parts liim^irk and hold one an 
other (Inn 

RTATKINAHT —A Calcaho, Im Oaalm, 
\enexnehi Thla Invention relafrn to a device 
which dnea away with anparate envelopes and 
tetterhoada, and baa for its object to provide 
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HIlOWINll HAW AMP rU| IHtp T|KWn 

H rolubliieU envelope aud Incloaore formed from 
a aliigle blanh having lines of partUl aepuni- 
tliin and linca of adhealve for permitting the 
aheet tu he ffilded Into a letter and an on* 
VI lop fur the letter 

MAHHAdb r>F\UK.^ ti Mgiwn, e/o 
Ht Joseph a Saaltarlnm. AtbuquaiquUi B U, 
Au objcil of the Invention la to provide a 
ma image UctIcc which la hollow a^ which 
nmy ronUlu a beating or cooling agent to give, 
to the lurfacH of the ntaaaage devige the 
Oraired temperature A further ohjcct fa toi 
provide a ahaiK* of device which fauUltataa 
Tarlona massaging uperationii. { 

THAr—If W JtsTia. Napanoch. X T,: 
An objeit of the tnventbm U to provide a ema*- 
atroctiun of trap automatteaBy aontrolled by 
a Boat In the (rap and adapted tu fare* th#; 
water to a taah at a higher ejevatioh er re-: 
turn tba aame to the boUar A fuHher ohjaet^ 
la to prevMe ah airaagemrat of dtaphragga 
and neaaa op orat ad thertby te eoatrolllai the 
flow of water from the trap tbraugh hbt; 
medium of Ufa aCram udMttad to tM Wip^ 
to eurt h preaohra «« the water 

PBOCBM I^B tun |>RODl7CrtOX tfn X- 
CBTBTALLltBn BBTBB pf flTU^ 


1 1 lUiTNATB-mtOMD —B)* litHiDm*Kaa« Brits, 
’ umr ttrrlJn Prvimta. Oariaaay Thla p r ooaaa 
for the prodnetlon of a eryitaIBBe eator ta 
> f haraeterlard In that ilrat Indto la the praa aae a 
of aqneoon acetic acid la added to the ataato- 
ricinatc aud the Uttar thta tvaaafarrcd to the 
ethyt-cstar 

F01J3iVa BBIX-nl f Hnwipa, Aiat Boeka- 
' way !<. t S y The p r es io t lavaatioo re- 
fat«a to a folding bed of the maatol type 
which ta arranged to be Talaed to a rertieal 
iMmltlon agalDBt a wan oo aa to oooupy a 
mlnlmam annnint of floor wpmett and Aim to 
pnivlda a abelf for aupportlBg ornamental or 
other aroctatL 

riBAD rRAllR rOB BXrPPOBTTMO BYB- 
<lI«AtA0BII..-.4^ W HAVitAMp, 640 llaabattaa 
Arc New Torh. N Y An object «f tbta In 
vcutloa ii to provide framM for cyegtaaaee Jn 
which the waljtot of the glamao will be taken 
from the bridge of the noee and a n ppor ted by 
other parta of the head tuck aa the forehead 
or cheeks. Tha device comprioM an adjnetable 
frame for oupportliig the leneee, and OMaua tor 
supporting the glasses from the head. 

ITJIBHBLLA (.OVER.—! II WgimkO and 
r t Bianign. 38 K Slat 81. Xew York, X T 
It ta the purpdaa of thta invantlon to so eon- 
struct a cover aa to permit of a certain amount 
of arretcfalng as that the cover eon be eataly 
drawn over a rolled umbrella and will niugly 
(It aronnd the aamo to provide a neat and 
uruamcnlal addition and one which trill pre- 
veut injury to the threada of the nmbrella. 

\ANITY box-—a VMICBL. tin W 166th 
Ht, New Tdrk. N Y The Invention retatrs 
more pnrtlcutarly to that type of toUet caae 
adapted to be carried in hand hags, oatobela 
nr the like The primary object ta to provide 
a devhM* of tbta character in which powder 
mecpfaclcs are employed, the puffs by which 
the powders are applied eenrlng ae a means 
for retaining the pisirden In place within the 
recet^taclea, 

(1 r — B JiuiMiMoa Iji grange Mo An 
object uf tha Invention ta to provide a device 
adapted to hob] a Hquld so that • peraoit may 
drink therefrom while In a reclining or ceenm- 
hent iMialtlon without IncoOTenlcnce ur without 
opining the llqnld A further object ta to 
provide a device that haa means operable to 
prevent the flow of a liquM therefrutu. 

HMA.K)*nV]4 K HTtlllE—A. W B. JoRg- 
HOM. adilress It 1.. Johnoton. Am Trust BMg.. 
fllrmlngham Ala The Inveutloa has for its 
object to provide a aelfoenrlng store with 
a plurality of cumpartmeata for the dtaptay 
and aalc of aeparatc Hare of stock, the coa»> 
panmenta having corner, wrapping, ehccUng 
and paying atatlona ao that tha dark on doty 
may he In rlnae mvislnilty tu the roatomen, at 
the name tlna watch the entnncca and exits. 

RTADIA ROIWE. O flcBWlSB, Bos 336, 
lluntlngfou \ Y Tbta taveothm rdatea to 
surveying lastrnmenls and baa refecenea to a 
sudla nsl provbled wlib gradnatioaa eoaaiet- 
ing of unit mnisuriug flgnres^ eneb of which ta 
placed at an angle to the asta of oaM rod 
An object ta to provlda a form of graduncloa 
for a stadia rod which wtn be Muiple and free 
from complloatloas teudlng to eenfnat or 
lay the traniilt man. 

lU O —K. Ilnuingmiii^ 43 Lecoard St., c/o 
INoncer Kng Msw Tork, BY It ta an 
<AiJcct of the Inrantloa to pvwkta a n»*Uod tor 
I thn pradoetliHi of ruga which will enahla tba 
wearer to amke a rag from a atogle strand or 
braid of niatmal, and enable him to change the 
cobir of the rag to produce a flnally eonpleced 
article having alternate haada or tlnga of cel- 
urs to pnsiuce a rag (rf pleaaiaf appeaaneei. 

FAN OB BIiOW1fi1l.-~e. I. OAaruu, c/o 
Monson (N>ollng ffyatom Co.. TO W 46tb 8L, 
New York, N T Tba general ebjaet of the 
Inventtoa ta to peovMe a Can or blower with 
I a view to promote todUiy la awfcteg and an- 
^wuabling uf the atructenl elemsato entering 
into the fan aad tta frame aa well an id prw> 
mule ciMireataaice ta the taetattittan «V the 
ton In a ventlkttag ayeCemi and to pcovl ^ a 
ton which ta durable aad made iff eC dimpli 
jwrtsi 

stTBUABuni itntau^ Cftmta m 
K 13th Ht., PhUMitpMfl, VAr XUfta tov to ttaa 
ratatea to s uhmaytae raw to c t m \* m> Tbg ^ 
|eet ta to ptovide far tlto icpIlniiflfltr^MVM 
ft m MtotoBftao- mbta taf tarfba ttato flrbHkJ^ 
mine is na b m m ged, and I* ta 


mine, by covgetag tha gfltotaitto taalttag. dto 

Vtaee wjto a tigta amtol pgpiasitato 

PICWBI Wft Mtm 

Are., Bronx, Bair Ybih, 9 Xi, An e^w B M 
thta biventtan ta to peovMg g italM ptatob 
InclndeB a pair of tragimgrant taato MigpW* 
to expooe both tadra of g stamg toto^bd to>- 
twara them- A toKbar ebishi ta gravtfls a 
frame havlgg a blaged er datardtaMe wimQer 
at ana aide which aaay bo rmaaved to permit 
the sntraace or wictobglrajl af g ptotorm 
MoiHTtmtoPBBVBirriKo cornffOBmox. 
^ H, BaanAXT, m N Oto Bt^ Hbtoaygfln. 
Wta. Tba tartoCtan puttontofta totalto to fl 
compealtlQa for the tieatgtont of tamiiisdta 
eah wtadowg wind totaUs gito fbi like wfcieb 
are subjeeted to tba atanmoto. tba Hm to ta 
provWle a eompoaltloB w h ereb y nin and other 
motatiu* ta caaoed to flow ta a tbta arm gbect 
in eneh manner aa vfot to obatonet g etaar 
viofoa The eotopaafttan eonalato of tobaeco 
water combined with segsr and parnton » 
uMj be readily nppUed to the eartoBi to ho 
treatcKl 

COMB.—J P CAinurai, BOB 4tb Ht., Itact 
Aruur, Texaa. The Object of iMa tayantlan 
la to pravMe a eomh capeetaUy mtapwd to ho 
utlBMd to effect the etmlghtontag of axtreanely 
kinky hair wberehy the hair after flndsrHatag 
trratnmnt of the tomb ta ntraightoned and In 
rendered of eneh qnaUty that It may be 
dreraed and died aa dednd. 

MAP—C M Asniaanov, 1314 Bane Hi., Phil- 
adelphja. Pa. The taveatton amre pnvaentarly 
relaCn to an tatewdded amp separlally adapted 
fur educattenal p urpu ee a . The objeet ta to pro. 
vide a map whieb Ulostratee the topograpble 
aad geographic features ef the sn bj sst of the 
aaap, which ta the tastonoc of the Catted 
BUtM Ulnstratrs oteariy the Iwwidnrm of the 
Htates and of tha eouattas thereof, and affisids 
mraui by whieb the pruporttomitf tone of the 
Btaten and eoaoCIcs and other eonatries ef the 
norU may he Uluatrated. 

tiox BED BPBIXa CCNHTBtJCnOX.—tl. 
Larivs, SOfl Covert Ht, Rrooklyn. X Y An 
object of the inventtoa ti to proeide a elmple 
compact bos spring frame which ta Ineeet proof 
An object Is to provide a franae having n esver 
fabric or other suitable material the cerita ef 
which are torned over the edges of the bottom 
uf the frame and clamped between the edgeq 
and a cloeare porttao. 

iNnOlINEO MATkXJ AND TOOTBPICK^- 
M Bnncovici, cnien Nattanata IlS, Betomhl. 
Bomauta. The taventton ralnten to an nr^ 
rangement far eartTtag matehan and tooth- 
pkka ta a wrapper aach as are need tar 
pocket matehen, the aitna g em ea t eomgrtaen 
two overiytag and conneettag perltaAg eneh 
porttan havi^ a plurality of eaparafale menw 
bera. both ends of which are free, one end 
being pointed and the ether prevl de d with an 
tanlM nahttonet. 

CAMBRA ATTACBMBZrr—W C. Mmwg, 
41B W Hath Bt., New Xovic, NX Tbg to- 
venttan baa for Its objict to provide aa nt 
tnehamnt by means of whtah the cdaMn 3^/ 
be foooMd to the cedtonry mwa, and tba hp- 
mtor may ba included to tbn ptatkra. an at- 
ramnaMht ef dock week grtttag «tt thd nggi- 
tar ttpoatoff toe Him or plato at n predetar- 
mlMd nuaber of seoondeL An attac hm ent 
may he adapted to a numtonp of dWargne matem 
of eameraa. 

8au>t*iNa tad BNrxi«onL-^ p. icum- 
aAt*XB, e/o Ooheea Bnvelop Cto, C bhptop H. t 
Among too ohject e wjhUB too tavtottan hga tot 
view ara to provid# taenia fbr retotaratag too 
portom of an oavelop to whieb ta attaetoid too 
tfsvteeo whrrehy the etovelap ta ngenfoA to too 
nrdvto totopod, to fBamiato too to UhidB g to p 
of toe trhHr .Bw tag M to mmBUfh* tog Bita 
eral. cogBfftwltaB, 

<XAW^ t. lemainto, gta ^ 

Oohoea lavetah Ceq Cohaeg K. T. Xintf ta 
ragtieh hak tar tah ohiget to pped «k at- 
toabmept tar taeh ta gf tot tl nitai Bap if jw 
envelop ooagtomM fm Bm toei ta, mm 


too Y ieta toi ee to gng H f rM i tab to»w Bii)|i r to 
umneettan aefVtho menraintot to p 

»wiis» i^es.Taa. to wfc ss 
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{ O mm M frm 9«ft jrvi) 

tafltel ^ nlnlnm 

W« '^tafu^ «(*»• tA dM Mil* of tho 
*^Ua^ Ut tto otberwlM «z 

«n«t vietM ia lb* Aiirtt SSrd Imm tbe 
arttat W M4* a •trlklDv nlotBlt* In 
MiHit tb* vpp«r caffa ntandlng wbemu* 
la im«tie* tbw gaira are niwara Ww 
•rpd, tba diroat ■tandln* and with th^ 
aaa a k i H Fa d to tbe after side of tbe m asts 
Hraa botuaff la left dandlfng above tbe 
faMV iPBflb ami these are kept steady 
bf the WM pressure Otherwise the 
aAovtaadhff of the aalls Is correctly abonn 
In fha pMm with oalj the lower 
>oo w sas, as dbown bm the vesse l Is lit 
Cor ahnost anythlns in tbe way of sales 
at ina 

Tbe epars of tbe lower sails are used 
aa carsb boons as idiown in the Ulns 
tntton betef set off on derrick table and 
croaa trees to sire more swina* to tbe 
earfki weelany to ttve and ate masted 
seh o a n a e a with abort spare Tbe lower 
aalls are stowed and thus there le no 
ohstmctlon to workina the carao and the 
eoeCly lower sails are saved 

The sails on each mast are Identical 
Which means the nuHeat number and 
cost of reserve mils and spam When 
one reads of u bla new flw-mast barque 
recalvlnc a eomplece doable suit of aalls 
from the boUders (82 mils in all) one 
mlitet stare Indeed at sncb waste in the 
present economle crisis Cmalnly cheap 
oeeaa carriage Is not fostered by smh 
eztravaganor Let ns not forget that 
cheap traigbt rates cooeem not only tbe 
shipowners Init Indtwtrv and fanning and 
aU dvlllaatton 

la view of the overwhelming evidence 
la favor of the e0<4mt sailing ship It Is 
Indeed ftmny to hear the reasons nigcd 
by SOM steam dklpi>wneri against tbe 
mlUhg hhip Ths) are the verv reasons 
thaf^ la 188ft were used againsi the 
staamer and for tbe sailing vessel Con 
sarvatlsm always finds u seemlnglv platud 
Me reason for keepfng in the old mt bnt 
nocasglty U a hard mastar Ihe ship¬ 
owner who sor\hM in 1600 will own and 
operate only vesselB that, on the smallest 
piNMlbls capita] onttoy (first coat Intoivst 
depreciation etc) involve the nnaUeat 
operating espensm and can carry cargo 
for tba dieapaac fralght rates, Indepen 
lUmtly of coal atiikes fod shortage wind 
afid weather 

Snch a vwael 1 beHeva U the *Motor 
cupper' of 6000 tons DW big enongb 
tor profitable working anuU enongb to 
gat cargo anywhere 

TmmmUtmg PIuMmiuIu and 
Omwtaga bf Buuo 

(CoafM a sd from pofo Hi) 
mechanical Mectrleal and ottier tronMea 
must arise The main dtfflcnlty to to rc- 
dnoa tha lag as moch as posMbto so that 
one Impntoe wlU not be piled at <9 the 

|iart *i»4j n «g one 

rtaOmOt luuuIwrltUw and priated 
Mttar kata bam traaMalttad bjr radio to 
tba Ifanah laealTlnc atattoo la fact It 
la batftrad that tbt greateat appUcatloa 
<4 II, BaUa'a rtiaarfcable ajrateai wtU per 
bapt be la tbo dlroitloo of groater aeon* 
nag. «ad ibo facaiatUo traaamiaolMi of 
ataalpNiHi. .CMma after wlaaaa of arwa 
papaa frift ac t gp owrlt t o a auttM oda bo 
MMUttod >br iHro or wIrelMa aad n- 
nlnd arttiMt a atadlo doriatlim fma 
S> irtgiaat Fw rt h t tawro baeaawotibo 
UW •SHl » Sla tranaaitaMon It wOl 

IMraaao ibo traAe om onr proa> 
oat aMiaaa aC ootaaa l ta t lcau 


MmiiilAkoM 

(ONMaMd frm tm 
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It It ddS that 

M iagk> 
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In ths alaelrto tornno s aad to than eoopi 
verted Into acetylene by nmaas of the 
aettoa of water AtooM may ha prm 
dneed from the aeetytefis ^ two or thraa 
ways by catalytle aetton 

In Kngland aloobol has been sooceaa 
folly pi^nrnd from ethylene obtained 
toom coal and coke oven gases. The ra> 
port of a cmnmlttee to the BriUMi ParUa 
msnt recently emphastmd the Importance 
of this atop This statement was made 

Ihe amotfnt of ethylene In the gas 
works and coke ovenc of Qreat Britain 
to estimated to be soAelent to ylrid an- 
nnally up to 160000000 gallons of 00 psr 
cent alcohol which the Tknej dedarad 
the makers oonld afford to sell tor 16Ad 
(80 cents) a gallon 

Another posaiblUty which makes an 
peal to popular fancy and wbldi wlU no| 
doubt be revived from time to time to the 
use of small stills in which tbe farmer 
could nttUae hU waste products In 
hU own mot >r fnel In fact this practise 
Is not at all nuconunon in Germany But 
according to B K Tunlson a trade an 
tbority there to little hope that this 
aonrctt wlU evf»r effect the market In thto 
conntiy 

There are nveral reaaons mvs Mr 
Innlsop whr this la not likely to take 
idace Labor to very mnrii higher in this 
country than In Germany The fanners 
of thto country have become mi rnstomeit to 
prodnetton on an extensive acale rather 
than ill an Intensive manner and are not 
llkriy to be sattofled with the resalto of 
a small dtotlllerc In order to obtain mt 
tofactory results the fermentation must he 
carefulto controlled and the average 
fanner docs not poss ess snflloicnt tech 
nknl training to d this effectively Ibe 
manipulation of the alcohol plant to difii 
cult except to the teihnical man These 
farm plants would necessarllv he small 
nnlts lecause of the limited amount of 
raw material available the eoet of the 
Installation would be high tbe labor coat 
would be excessive the Mitput would be 
small and the unit cost of prodnettoQ 
wonld be so high that the farmer conld 
buy alcMiol cbeapir than he could 
It Our case to quite dtffcrmt from that 
of Genuan^ where these cmtdiaons do 
not extot and where the Indnstry haa 
bc« subsidised by tbi guvenunent With 
out snch subside and the government pres- 
snre It to mv opinion that the termera 
of this country are not likely to produoe 
alcohol for commercial porpossa tor some 
ttms 

Hmre to mie other posaiblUty tor ebsap 
alcobM iriUcb deaervea more tban pngs* 
tog attention at this time This to ths 
chance that wc will find In tba CroploB 
some idant or plants ridi In starcdi or 
i sngars which could bo used tor making 
I alcohol but which to not used as a food 
' Tbo nlpa palm tor Instame may sorvs 
as a source for IndustrUl alcohol It to 
■aid there are over 100000 acrea of nlpa 
I swamp in the I blllppines of which about 
00 per cent has never been toadtsd and It 
to osttmatod that this untonebod swamp 
arm ounkl bo made to yield 60 mlllton gal 
hma of alcohol every season Various 
spedauna of tbe agave and caotoa art 
nstd In Usarico and tbe sonthwostani part 
of toe TTnlted States in making atcoboUe 
drinks and It Ir crmsldered pcsslble that 
some day those idante may be an Imxior 
tant oonreo of indnstrial alcohol Thsfo 
■rs many other trofilcal plante which may 
tie uaed bat toe expsnae of tran^ioiting 
them to existing alcolud pUats the dlfl 
cnlttos of estaUlshlng now pUmte to tbfi 
tropioB and the great dlstanca trem. too 
markets aU argoo against any rovototloo- 
aiy development In thto direction 

It wlQ tona be eem toat4ht dtiiatlOB 
to a very complex one and that too prob * 
tom of toeap alcohol to being attacked by 
many tetoda from many as^ Tkatoa- 
tedato itotek can be naed toe toe eoae- 
awcdal Rodnetkm of atoshed atnady aye 
a torialdtoto Hat aad to aie eon- { 
aditoft otosciL 
( C sa fi aes d ea fdpn Hi) 
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IN PIPE THREADING 

arc tiicae 5 Otter BuU- 
Dog features for easier 
pipe threading 

1 Self locking adjustable 
* dies 

2 Self locking self cen 
^ tenng guides 

3 No **u&wmding after 
a cut 

A Three lever control— 

^ dies reset instantly to 
■ue 

C No loose buahuiga or 
^ breakable amall parts 

THE ormt MKL COMPANY 
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HOTEL 

FORT SHELBY 

DETROIT 

LsFayetts Boulevard St First Street 
400 IUmm fi r y * 

Thrn blockt fnm ikt bm s irmH r ifn«f 
jftt om m b mlemmrd 


H otel Foyr bHELDV ofeis 

St nodsfsts r ttsw every oonvsn 
mnoe withm rsisoo Thsie m 
Tvnmam worn wsisr in A rooaoo, d«y 
snd ftfght vskt s em Jor ssrvioc etc 
Bum MM man sooooipmtsd fay msmbsiv 
of thtir fsauhrs find spsoial ■s od sc ti oB 
m the cbe erM co nrtefy of Fort fijM^ 
israice ConvMisnt to sO trsnMorts 
hon AU Micluisn Csstrsl Depot can 
Mop class fay 

JlMcf 

$M $m30$3 $330 $4 $3 

Bom Port SMky it otohot OmoO fOomu Jar 
_ ketpt tmtUy _ 

Sm PormoMt Mtomomr 
a H LncssN J« 9Mjr-rr«w 
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RECENTLY P \TENTED INVENTIONS 

(Coutintud from pogo i74) 

wtalck Hbnll lurapabtf of b«eoMUiV IoomumI 
durlnic thr pnwrcwi w( tht wmL 

U-JHIMII ^ K &aMi«« e/o Rod* 

Antu ( o MarabdUtown. Iowa AmoDK the ob- 
jM.tH lit thli InvvntloD la ta pninde a dvrtee 
fur bitMlnf data carda or the like which ia 
eitenalhir liiuKitudluaUj and lateralljr where¬ 
by varyliia iiunibrni nf cardu way be acflom- 
modateil ami aeleetnl ranla innj be partly 
withdrawn laterally for reference wMbnat re- 
wn\ Ilia the name fnnu the order la which they 
are placed 

HI'IUAL Ut I1>» hlUn HilCAl*lC.—A TV 
Hi TTKaFJaiJj^ 7512 (HIth ftt^ BF rortlaud 
Ore An object of the InTenthm la to provide a 
portable fire eocapa comprlalng a cable adapted 
to be aecarely anchored to a window caaenacnt 
aaah or the Ilka and a hand arlp adapted to 
receive the cable lii anch a manner that the 
rate of morement le retarded morlns alowly 
downward when a load la annpriidetl therefrom 
The device la email and light and may be ear- 
Jo a traveJJuy hajr or the like, 

IMflrRNHINO 4 AN—F J I^Anaa addreiai 
A Thidefc r/o Farmera Htate Bank, (larkaon, 
Neb Thia Invention baa for Iti object to pro* 
vble a can which may be held In any poaHlnn 
convouleiit to the iiaer and yet dlapenae Ita 
contfhta without dlfllcttUy A farther oliject 
la to provide meana whereby oil will be pre-; 
ventMl from flowing from the can when it la 
unintentionally Inverted, waana an alaa pm -1 
Tided whereby oil way be drawn from the 
can until It la practically empty | 

FUBIi mNlTSR—r J MaaAK 5140 H 
rottptoti Are, 8t Jaialc, Mu The Invcnttou 
relatea more particularly to devleea for Ifnlt* 
Inv fuel In atovea, fumaeea, vrateo, and the 
Ilk* without the neccaalty of klndUiif or paper 
the prime object belni the pmvlalon of an In 
expenelve and readily adjuatablc device of 
thla nature adaptable (u ennveolant aupport 
and capable of eaay manipulation 

BOW FACINO OARc-J U Kniip M6 8 
Mevtinff Ht. Charleaton, S t The primary 
ohjact nf the Invention li to provide an ail- 
JUfUbly mounted oar which may bo operated 
from a sitting or atandlng puaUlon In a row 
beat or aimllar craft Tho device may be 
moved to any poattkm along the aide of a 
heat and la provided with meana for operating 
the oar while faelag the dlreotlom of travel 
alao meana to regulate the forward or baek 
ward aweep 

AUTOMATir rUDBH^J B WAkoa, 450« 
« SXnd Bt Omaha, Bah. The Invention re- 
Utaa to dndUng dtvlcea particularly for uaa 
In connection with tolleta of any kind and 
kaa for Ita object to provide a flnah which la 
an eonatrtmted that the reaervolr tank will 
be anptlod at pradetannined Intervala whereby 
the toltota nuy be kept In a thoronghly aanU 
Ury eondltlea 

UIIMt01FiaE.--j4. O HoLTacRnaixma 18 
Maple Terraea, Ckarleaton, W Va Among 
tka objacta of thla invention te to provide a 
devka which will oconpy the apace of a cigar 
In a boi of dgara and wblch can be adjnated 
to give Jnat the devtred molatnre or to abut' 
It off coHrely A further object la to provlda 
a hamlrilflar which haa an Inner aboorbant 
cere apaeed from the walla of the caalng ao u; 
to permB of a relatively large evapwatlngi 
area around the core 

HAT BTBBmnCB AND BHAPKR.—R 
FhMPUxi. 1260 miton 8t Bfooklyn N T 
The apeelal object la to provide a hat atretehtr 
and ahaper dcalgned to permit the aaleaman In 
a retail atore to readily abape a hat ao aa to 
accurately fit the cuati>mera head and to ac¬ 
commodate hompa or other Irregnlarltlea of 
the head Another object la to permit of read¬ 
ily Ironing or ateamlng tha baao portion of 
the hat crown. . 

TRANBPLAVnNO BBCKITAtXB — u\ 
Wgii QoMaboro, N C Thla dcrlea rdateu to I 
the tranaptanUng of large avorgrecna, ahmba, 
and more partlcnlarly troeg with the Motf tad 
eurth or ball' aa It la termed, around them 
Thla tranaporting and tranaplantlng reeapta- 
cle tncludea a pair of aide walla which are 
lowered Into the ground around the noot ball 
and hlDgedly aecured Ingether meana are pn^ 
Tided with the walls, adjacent their lower 
Hlgee for aupporting the earth within the r^ 
eeptacle thus preventing to a greater extent 
Jara tooeeulog the earth around the roots. 

TTMRRSILA BUMDrjD—R. dCAMmnrriKT, 
62 Union Bq, New York, N T An object of 
the Invention ta to provide an nmbraUn which 
ta hollow and coBtalna a pair of corda ao that 
tha band nay ha allppud betwaan tbo eordal 
and the handle aam»^ed tharefrom, or tha' 
ooida may ba plaecd in tha bandla out of alght 


whan it la not daatrabla to ooa than. A«- 
other object ia to provlda a coin puna ou tha 
hnob which boMa tha corte 

IttOMNO BOARDMixTB, MO DaR»cy 
Bt, New York, N Y The primary objaet of 
tha InvaoUoB la to provMo an IrwdBg boaH 
aupport ao conairucted aa to permit uaa of 
the board with garmenU of all typea, at tha 
■am# time provide ample room beneath tha 
board to reerlve that portion uf the clothn not 
Dporaled upon A further object la to pnvlda 
x boerd which may be turned end for end and 
which will be loched sgalnat movement 

RtJOF IMlOU —V HoOMTunM, BS2 10th Ava„ 
loiug Island c*ity, N Y An objaet of thla 
Invention la to provide a roof door that wlUi 
autmnatleaUy open under a pradcIcrmiMid j 
brat A further object la to atUlw the weight I 
of the door and cauac It to gravltatlontlly i 
awing to the open poaltlon and to normally 
reotraln the door In cloaed poaltkm avbjaat to 
a fusible element aloo to provide for mannal 
raising and lowerlug ths floor without affecting 
the automatic control 

OFTTFR PIN—n R, FiUKcia^ 218 B 5tb 
8t Tcm Angeleo, Chi This Inventloa rotates 
to a cotter pin composed of two Indapendcnt 
separable Interlocking members. An objaet ta 
to provlda a cotter pin In which tha two 
memhera are prectoely alike but are ravarae l y 
poaltioned, and Insure s perfect lock holding 
tha part together against vibration, at tha 
name time being readily laacmbled or takan 
apart without toola 

Hardwart and Tools 

COhn»D81\U STICK—C II WaiottT, 2787 
Boulevanl Jirsey city N J Au object of 
the Invention Is to provide • ctHuposlng stick 
smuged to cnsble the compiisltur to correctly I 
set the type In esse s stereotype or other In 
sert Is to be used lu conjunction with the said 
type and without requiring such stereotype 
for the insert on the stick the nocr may open 
tha Oiled stick for removal of sat-np type or 
any part thereof 

BOKINO AND THRBADINO T(K>L.~D D 
Unj4ji Oent Delivery, Wynoos, Ofcla Among 
the objects of the invention sre to provide an 
internal spring boring and threading tool 
which when used for lustaticc in cutting screw 
threads or In flalshlng smooth bores, will tn- 
sbla a smooth and evau surface to be produced 
with the mtiitmum of skill on tha part of the 
operator alao tn provlda a tool that wilt 
enable heavy or rough cuts to ha Ukan wltk- 
out danger of tha tool breaking 

If ABBAtllB TOOL —H Malm, 207 6th Ave 
New York N Y This Invention raUtra to 
toUat davlceo, and mora particularly to da- 
vleea dcalgned for massaging tha face and 
scalp. It la the primary object to provlfle a 
cnmhlnatlon devlre which Is capable uf st- 
taahmmit to tha hand of the operator in anch 
manner that either dcrlea may be nsed 

TOOL HY>IA)RR —B T t'Akiioit, e/o Kinder^ 
hook Knitting t n, Klndarhook N Y The 
principal object uf thr Invention la to simplify 
tha meana for assoclstlng a toot with a tcs>t- 
anpportlng shank which means Is odjastablc 
and eliminates the use vf fastening devices 
such as screws or bolts, tha derlca when od 
juated win ligUUy clamp tha tool In ouch man 
nar that It will not hacoma dlaamngod from 
Ita set poalrioB 

»Ul;riPLB BUI^KKR ROD BOCKICT—A H 
NniiJiox, 417 B. lot Bt. Tulaa. Ohio. Among 
the ohjecU Is to provlda a aoekat having grtp- 
pera or sUpa with tha teeth on the InoMa dim I 
poaod OB a eontlnuoue taper from the autimnee j 
to tha upper end, ao as to grip any olaa of| 
object within the aompaoa of the socket, r^ 
gardlCM of whathar that object fa tha round,] 
■quara or irregularly ohapad port of a auakar| 
rod or the like 

FOLDABI.B HACKBAW—L. D BAimm. 
Konntaa, Taxao. A pnrpoos of the Invanttou Is^ 
to provide a folding haekoaw which In Ita ax 
tended poaltlon fonetlnua ns aflactivriy aa » 
aw of rigid conotriMtlon, at tha aama ttom 
being foMaMa to occupy tha minimum amoant 
uf span so that It may ha carried In tho; 
poch^ 

RRDaR—A T JaarmtagM, dllB WnSnut 
Bt Omaha, Nrb Thla wedge la more partteo- 
larly gifaptad tor the splitting of lots, a pul^i 
peso bring to provlda a wadga of this chai^ 
aetar which Is nf atmpla and efflQlaBt con- 
Btroetlon and which Is capaUa of effecting a 
greater degree of spllttlag than wadgau of 
gtmanil nac Tha wadga comprlaea a main aaa- 
tloa and an analltary aacUon 

nre WKENCH^A w Ktnnm. imb n 

Kayatona Ava, CbtcafOi IIL An ob^t of the 
favantloa la to provlda meana for permlttlBgi 
a yMdlag movaaaaat of ods of tha Jaws aC 
tha wtsMh ntattn to tho othar Jaw to man 


poalUTdy grip a atrmriar body. Mfsh M a plpo, 
batwaao tha Jaws. A farther abjMt la to 
provlda a davlae that eaa ba Instantly ad- 
Juslad to work of varying alaaai 

UpMopm ud hUdualcBl OivteM 

WABIIINO IIACHINIL—C R BaAWMhnT, 
417 W ARan Bt.. Rlea Loha, Wla. The Inven¬ 
tion rriates to n washing maohfna in which 
the clotbaa wlU ha mbbad upon nnd by anr- 
faces eorraapondlng to that of a waAlng 
board, and which will adapt ItaaK within 
carUln ipeciJlad Umlla to any given mass of 
clfdbea. and prudoca a HttnCaelnry cloaualag 
action Irreapecttve aa to tha small or large 
amoant of eluthea depoaltad for washing. 

TLBNOVBB MACHINB.—U OouMTilg. ITB 
llfinl BU Brooklyn, N Y The object of the 
invcntlnu la to provlda a taraover machine 
niorv HgM^lally dealgnad tor turning over 
tubular artlclca notably for plecca lueb fur 
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paws and (ha like wltbont danger nf Injuring 
the article during the hiring operation and 
without requiring the use uf a ritllled nparntur 
The machine la simple durable and not llabia 
to gat out uf urUt^r 

BC:U>K INDKNINO MAtTlINB—TV Fai- 

KAS and C OBRaavaTnix, 133 Mncoln Bt 
Astoria. LINY Among the objaota of 
the Invention la to provlda a book Indexing ma¬ 
chine arranged to permit of quickly and aceu 
ratcly enttfng Indexing notekea into the Icavaa 
of a btMik. Another object la to enable tha 
operator to cut the desired number of notahaa 
In a comparatlvaly abort time without undna 
jihyslcnl exertion 

IHmKR TBANBMITTINO MBCHANIHIf^ 
W M Roiin. Box MB, OU City, Pa. Tha In- 
veutlou baa particular refaranea to an eccen¬ 
tric trannmlmlon dcvtca An object la to pro¬ 
vlda an eccentric power ttmaamlaslon eiemant 
In which the fricthm genarmtad la rodnead to 
a mlnimnm Another objoet Is to produca an 
vlsmsnt which la compact and compomd of a 
fnlnifunm anmber of parte. A farther object la 
to provide an alBclcnt lubricating means. 

FLUID UBABlUilNO lfACHINB.-R F 
IfioTON Uedlcal Bldg, New OiUsmo, La Tha 
Invention haa for Ita object to provide a 
maaanrljig machine which will acenratcly maaa- 
ura flnldo, the constrm'tliitt being such that 
whan tha macblus has bean once actuated tha 
nMsnring process must ba fully eomplatad 
before tha machine may ba actuated a saeoad 
time Another object la to produaa a am- 
chlna with means by which different qoantltlaa 
nay ha measured 

l«AWN klOWBB.—n 1/. BicmvDtm. BoF 
83, Btadan, Neb. An object of the Invention la 
to provide a lawn mowar which win cut graso 
Id awkward places not eoavanlantly raaahad 
by the ordinary typo of mower, and whleb 
will also cut weeds or othar npatandlag growth 
and not mash ths same down as la tha cast 
with lawn mowers la ordinary uaa ThU ma 
china la strong con be ooidly ^tontad, ■■■a m 
bled and takan apart for claaalag and 
repairing 

INDBPBNiyKNT PBBD RAIL DRILL.—W 
F UoCabtt, c/o Deflanea IfaehJna Woika, D^ 
flanca. Ohio Tha tavantloo rolatM to metal 
working machinaa of tha heavy aarvlca type, 
Ito ohjeat la to provlda on tndapondant rati 
drill mora aspeetally daajguad far naa la hwo- 
motlra and ralhroy ahopa, gas anglDO and a»> 
tumubUa foctoriaa, gsoarol maohtna fdiopa and 
alrdlar eatabUotamanta, and arranged to ptm* 
mlt of heavy gang drilling or heavy jig drill¬ 
ing Tha machine la ao compact that a single 
operator can keep a nnmbar of drUI oplndlsa. 
clthar aingla or la group, In operation 

MULTIPLR BPINDUt DBILLINQ MA 
CHIN1C.--W F MoCaitv, a/o fWflanea Ma- 
ahtna Works. DoBanea, Ohio, Aa ohjoet of tha 
Invcnlkm to to prorida a maltipla aptodla 
drilling uMcblna of Inctoaad unit uoaatructioa 
and daaigtied for atmultanaouiiy oarrylng on a 
■amber of drllUAt oparatioua Aaothar oU 
Jact la to provkla an autoBtotSe qnSek advaMcei 
Row work Teed and a qutch retuni of tha drill 
nplndlmi, thus laaurtof a high ipaoi prufto- 
tton without raqatarlag atlaatiou Ou tho p$n 
of tha oparutoiv escape to ptaoa thq worh lu 
poritlon, Sturt tho uinOhiBav uud Motu ^ 
inlritod woilL 


RAORlRt FOR hUElM % 

WOMB. SM W. OhartoB ft. ClriWIBO ML 
AUtoug tho obJoati of tha I hTadttau to to nfm 
vido a hmahlao fto ttddtiBB mdtoo tof totoW 
haring toauha for thtowfag wold foririuR tuto¬ 
rial at Ugh Tolocity diiurtiy luto » dufto- 
Another ohjact lo to provlda a dorioo tMt huo 
w ea aa tor varying tho opoad af opa C a tto u pT 
tho aand threwtag or prulaottoff mapna, whorw 
hy tha sand to paefcod with gtontar m toaa 
doaitty ao daolred. 

BHOTRUNO IfACBlMR R J. XritLT. 
2BM 7th Avo,, Mtasri, AttooMu This touantlou 
haa for ita objoot to prorida moahautori tor 
ahovoUng ore, dirt and the tiho, whsrain a 
supporting pUttotm to providad, having nn fai- 
cUn^ trnck on which the ahoval mao, tha 
enr eoriylng a ram tor londlng tha ahovat, ohd 
power oporatod meana for rutolog tho Otutval, 
tha ptotfona bring mounted un a cur and 
adjuatabto, with reopact to the oar 

LDIWBB HANDLING MAiTliNB. J R. 
Bstuakbu. 218 N 10th BL. Yahbna, Wash. 
An ohjaet of tha Inveutlon to to provlda o 
machine adapted amre partleularly to handling 
railroad tJea^ A further object fa Co provide 
a mechanically operated derloa, the raerivlng 
end of whi^ to poriUoned adjacent to a 
quantity of raUraad ttoa whllo tha othar tad 
la positioned at a place to which It la de¬ 
sired to transfer tha ties, tha tiaa belag flrat 
manually placed on the recrivlng end from 
whence they an takan np without further at¬ 
tention by the operator 

BBPROOt.CER FOB TALKING MA- 
ailNKB—J W KArrirAHX. 1780 N Monroe 
Bt Baltimore, Ud This inraotkm has tor ita 
object to provlda a coaneotlon be t ween tha 
neHle and the dtopbragm coativlllag lom tor 
tranamlttlng In aa perfect a uumnar aa pooal- 
hia the movamont nf tho noadlo, to provide tor 
a aoftaiilng of tho tone and rilainatiOB of 
mechanical etementa tharatnm, aa wall aa for 
Increaalag the volume of ton# 

ROAD BUILDING UACHlIriLW W Bavt 
xnx,, Barren, Ohio. This Invanttoa haa tor Its 
object to provlda a machine aspae to Uy adapted 
tor temping brick and newly laid contratc 
where a tamping meuibar la pruvMad of rria- 
tivriy largo extent adapted to roat upon the 
rarfact of tha pavement, and a turn contaattog 
with inch Drat namad memhor to tborooghly 
tamp the brick or concrete, and enuaa tha mme 
to have a smooth ourfaea 

PBK8B BBD MO\RMBNT—7 W WnATBl^ 
Box 871, Raleigh, N C. Tha InvantJea haa ref¬ 
erence to bed moTemf4it maebantom of oaa and 
two revolatlon oyllndar printing prooaoA and 
othar machinery requiring horiaontal ravana 
action of unltorm apead, practolon and accu 
racy An object la to provide stationary baaro 
Inga of tha driving plnkm whari uith eoatln- 
nona maoh of aald pinion wheel and gear teeth 
In a aouUauooe alternating ruck. 

JACQUABD MJCCHANIBM-^ C L. Tcecir 
464 Spring BL, BUaabath, N J An object of 
tha faiTantlon la to provlda a drive adaptud to 
ba connocted to any form of Jaaquaid link 
wharrin Ua power la tranimlttad through a 
form of mutOatad worm which win not as 
drivtag meana tor Unka, Aloo aa mauna tor 
rlguny bridlng tha links In a oartatu poaltion 
whlla tha thraad-oarrylng ban ara bring 
Alftad* Another object la to provide a drive 
wharrin the parts may ba aaoUy adjnatad for 
racriving dlffarant alaed driving meaabera. 

MBCHANieALLY4>P10RATRD ADYaWriB- 
ING DBVICB^—A. AaTCM, Jpj Broadwnyi 
Now York, N Y Tha primary objaet of tho 
Invantiou la to provlda meana tor dirnionatrat- 
lag tha action of whgt U known as a levar- 
typa, artf-flUlng touatala pea Tha apparatna 
coDprtoaa a model «f a pan or othar article 
having a lavm adapted to bo glvau a twing¬ 
ing moTommit, awanq tor ralriag and lower¬ 
ing tbo modal, and for augulaity dfipIMiii the 


FRIMTIRG PRBfIB ATTlcaMRlfT^ B 
CimNuiauAM, 684 Jackaon Bt, Ban Fraoriaco. 
CaL An objaet of tho tavoatloa la to prorMo 
mauna for qu&Uy drylag prtutad iBooto 80 
fhay art dOBTorod tooai Cha prooa A Attbar 
Objaet to to pnrido tor tetroduriug a eununt 
of hcatoi air to tho *eota to dry tbo Ikh. and 
to utWio tho air pmnp which la wdtouiliy 
eoiploTad to optcato tho tofdor tor fUenfahtag 
Uo current of air ro 9 Mrt& 

I>U1JUT0R FOR MIMURG KACMnniLr- 
A. D BLUNOTCkg^ Look Bok m, ItorinirHM, 
III, A m o n g tho ohitoto of tho luvMlou M cu 
prorido A paUator- lu which nniH td. Fra» 
Tij|ri for atoMMtHy tfhuimdMug ^ taut eatn 
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PATENTS 

TryOD HAVSAN INVENTION 
A «bl«hjoa wkh to pm%m% vou mn 
wHto fiw §md ftotty to Mium A 
Cto far Mrtotlii VMMd to Ibr bMi 
wiKf of obtaittlaf protootloo. PImm 
•M d sArtolMi or o modal of jow In- 
Tantion aod n daieripUoo of tha 
dartoti axplaiolng ito opantion 
An ooamuniaatloqa wa atriotly eoa- 
Adantlal, Our roat pcnatioa, axtaod- 
ing OTor a pariod of aavanto yaan, 
aaaUaa ua ui BMuiy aaaaa to adrlaa 
In ragiyrd to pataatabtilty without 
aay axpaooo to tha diant. Our Haod- 
B<^ on Patonto la aent hwa on re- 
quaat Thla aaplaina otv matbodo, 
toruMt ato, in ragard to PaioWla» 
Trada Moritot Paaolin Patanti^ ala. 

acnCNTlPIC ABmiCAN 

CliMhA ralH* Mha HaN. IwMim •! 
hlMt HI 111111 i-wi ^■ra■d■» d 
mmw »«nM toNaiiw. 

MUNN A CXX, 

«MhNriftaMi& MVntK 

tmt adUto. ancAoa u, 

iiiiiaii toiriiM toaito. WAi»Mmi.ae, 

iMiftMMaa. UMnuNcttcOb caE 


MMttft AflMrteaa (aatabUtoad 184S) oaa _ 
9 «ar at.00 

tMmttae AmrleaD Moatfaly (MtebiWM 

raatw amtM ana pS ff 

daaa iMrtco. Cm and ftoma. 

j d Mtlflq AawlMB*)? MTiSr* Mar addnUaaL 
tciw^^a^Aawrican Maathijr Tl« par jaar aA 

|eiaatlfl« Amar^Tltt? ■aaitimt. 

lelMnfle Arntrleas Moafiuj w« pat yaar addl- 
UanaL 

Vba comMaad aatoerlpttoa ratal and ralaa to 
foralga coantrtaik tadadtaa Canada, wlU bo 
fataldhad apcm appUcatton. 

Boadt by pootal «r axpfaaa^oaay ordar. bank 


AOnuntl, WOatWN a waalu rna awtplaa. OoM 
mgn Lailara for Otora and iMBoa WlitOowa. Aiijrmia 
aM do Ifc Mr dunand. l^banM oObr to Mnatal aoaala. 
KaMIlO IMWr CO. WIX If Clara Nt. CbKaan. 

-di^KfWifffV- 


OOUTANTIAt. MoniiftKliurtoir tmrrHMmikm wania 
ato a M a iwaa to ana w iat i bnmcfa and maoaao a a t aa in a n . 
Ma to tuna ma aaaiT Will allow amnaaa la Bam- 
NMifo m aaa ta l i iad. AddraiB. Mr Ol a na aat, iN N 
m^w t&ttmora. Ifd 
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iBdoitrtal Aktdiol 

(Conitodod from fofo 171) 

Alrcndjr the U 8. Industrial Alcohol 
Oompany baa erected a large plant for the 
^leclflo porpoae of making a motor fucd 
with an alcohol baae on a large acale and 
It la Operating on part capacity Aa 
apcm aa eoonoiiklc conditions pcnnlt tiie 
plant wlU be put in fall operatloii. The 
first motor fuels of this type will hars 
other IngredienU to glre the mixture the 
charactorUtlc propertiaa of gaaollne But 
at gaaollne la gradually replaced. It la rea- 
Bonable to b^ere that better coooMna* 
tiona will come Into use and that the de> 
algners of Internal eombnatlon motoca will 
alter Ihelr deslgna to get maximnm eooo* 
omy from the fuel And thla banty day 
for the motorlat. thm is erery reason to 
beUere, is not many years away 

Cultivated Rubber 

(ContlHued from pago iSd) 
and In tapping the knife cut is made 
across these cells causing the latex, or 
milky white sap, to exude l 4 ylng just be¬ 
neath the cortex U the cambium whose 
function It Is to produce both latex cells 
and wood oella. Hence In tapping great 
care most be taken not to Injure tha 
cambium else the tree la seriously hurt 
When the tree is ready fmr tapping, 
the Inspector ptuwee It and guide lines 
are pla^ which are to be followed In 
the enttiug Of the many methods of 
tapping the xfidest U the V method, while 
the moat popular method in recent years 
li known as the herring-bone method 
In tapping, the Indston la made en¬ 
tirely through the outer bark to the cor¬ 
tex and almost up to the cambtum and a 
thin sharing remored 
Immediately the triM starts to bleed— 
the latex, a thin milky fluid ooromences 
to trickle down the tmnk of the tree. A 
glass or porcelain cup has been placed at 
the bottom to recelTs this After a few 
hours the flow gradually decreases and 
finally it euagulatcs and a dot la formed 
Then the tapper strips off the clot and 
makes a further incision. I 

Eadi tree will yield approximately | 
three-foortha of an ordinary cupful of I 
latex per day, and the tapping Is done In 
the early momlug in order to obviate the 
coagulating effect of the tropical sun 
At five o'clock in tlie morning the tap¬ 
pers gather In front of tbe manager's 
house, roll is called, and the natives start 
on their rounds. Bach coolie takes a bas¬ 
ket, Into which he puts the strippings of 
latex or dots of the prerious day's cut 
By nine o'dock be has completed hla first 
round, also done the tapping He then 
■tarts his second round on which be col¬ 
lects tbe latex from the cups placed un¬ 
der the incisions. 

The latex coltected is taken to tbe fke- 
tory and poured through a doth strainer 
Into a Urge ''aetfllng" tonk, whUe the 
hark abavlngs are dumped Into the "soak¬ 
ing'* tank Tbe fine partldea of bark that 
may have fallen into the cups during the 
draining process are removed by inesns of 
s sieve—so too with any latex whidi may 
have formed Into lumps. Tbe atralned 
fluid Is allowed to settle, after wbldk tha 
top la skimmed, freeing the snrtkee from 
any bubbles and small clots 
And the cocdlss' work for that day has 
added at noon 

After the latex fa strained and aklmtaed 
It Is ready for the ooagnUting proosas. 
This U aeeoBipllshed by tbe addition of 
acetic add The fluid is then stirred 
with wooden paddles and allowed to stand 
over night In tbe morning robber Is 
ftmpd fioattng on the top of th»4ank ; ft la 
a tohgh dastic taaaa of e^Hsb color 
This mass of robber ls*eut Into lumps 
weighing from ten to fifteen poonds, and 
thtae are ran throokh wa«h^ machlnse 
and tome out in long sheets which are 
plaesd over wooden bars to dry These 
dtesls are known as crepsi and In the 
I drytog proeeae tbe color Is diangsd froai 
I white to a bsautlfaL ydtow, Boma of 


these rubber sheets are smoked, chang 
log the color to dark bnjwn These creiw 
sheets are then packed ready for ship¬ 
ment, and start im their 10,000-mlle Jour¬ 
ney to the manufacturer of Uree—enil one 
of the greatest achievements of nmnklnd 
Is completed—only to start another in¬ 
dustrial romanre 

Hie Hcaveim in September, 1921 

(ConlMsad from pops 108) 

In the aontheast Aquarius and Oaprl- 
ciurnus have no bright sturs but Grus, 
which barely rises above our horison, Is 
a coniqilcuoiHi constellation for nbservnrs 
further south The eastern sky is a little 
bettor, with Taurus rising, Arles above, 
and toe great square of Pogasua still 
higher 

The Planeta 

Mer^ry la an evening star all through 
September He is hardly risible, how 
ever, until the latter part of the month, 
but at its end he sets at 7 30 P &1 and 
toonld be easy to see in the twilight 
Venue In still a morning star riniiiK at 
2 90 A. U at the beginning of the mimth, 
and at A 20 at Its close She is by far 
the brightest thing In the sky and cannot 
he mistaken Mars too U a morning stiir, 
rising at 3 40 A M In the middle of tbo 
monto He Is moving eastward In the 
sky, but not as fast aa Venus, so that she 
gradually overtakes him and by tlio end 
of tbe mouth they are close togoUu r 

Jupiter and Saturn ore evening stars 
until the 2lst and ITJnd, when Uiey come 
Into conjunction with the sun within a 
day and a half of one another, Saturn be¬ 
ing the first On the morning of the 14th 
these two great planets are in (Huijunction 
and only a degree apart A <* 00 Junction 
of these two planets Is ratber an unus¬ 
ual affair, occurring only at liitcrvalH of 
twenty years—Jupiter completing 1% rev 
olotlons Blsmt the sun. and Saturn % of 
a revolution, in this Interval This time, 
unfortunately, the two planets arc only 
six degrees from the sun and tla^re Is no 
ho|N^ of seeing them, though they will be 
pretty close together when we lose sight 
of them early in the month 

Uranus Is well placed for obsi»rvntlnii 
bring In 22b SAra 9s. RA and 9* 29' AT*' 
south declination on the Ard. and in 22h 
A4 m 148. II.A and 9* 152' 38" south on Gc 
tober 1st This puts him from 2^^ to 9% 
degrees west and a little less thou two 
degrees south, of the fourth magnitude 
star Lambda Aqnaril He la oltservable 
until long after midnight Neptune is a 
morning star in Cancer and rises about 2 
A. M, so that he can Just conveniently be 
observed before dawn by anyime who has I 
occsMlon 

The moon is new at 11 P M on the 1st, 
in her first quarter at 10 P M on the dtb, 
full at 2 A M on tbe 17th, In her last 
quarter at 4 P M on tbo 24to, and new 
again at 7 A M on October Ist Rhe Is 
nearest the earth on the 20tb and farthest 
away on the 13tb During the month she 
la In conjunction with Mercury on the 
2nd, Jupiter and Hatnm on the Anl, 
Uranns cm toe IRtb, Neptune on the 27th, 
Veuns and Mars on the JOtb. and Jupiter 
and Hatum again on tlie AOth 

At tbe new muon wtalcta comes Just as 
the month ends there occurs a total 
edlpse ot tbe sun As in many other 
eclipses when tbe moon Is some distance 
from its node, the toadow track lies ei^ 
tlrely In the polar reglona. Beginning in 
the aonth Pacific, it Just misses Cape 
nom, tuma soutoward, and crosses the 
Antarctic centlaent to a point close to the 
■oath pdeu It la donbtful whether the 
total phase will be seen by anyonu except 
perhaps a few saikkra, As a partiaL 
edtpae It will be risible throughout all 
Sbtttli Ammica below laHtnde 14* sontb. 

Finally, It may be noted that at 9 30 
A. M. on Reptember 28ra, the snn crosses 
toe celestial equator and enters toe “sign" 
—though not too oonstelUtlon—of Lyra. 
According to almanac reckoning, at tola 
time aatamn commences. 

Ba rontA OLP R R. west of Winnipeg. 

August 1981. 
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SCIENTIFIC AMIBBICAK 


BECENTLY PATENTED INVENTIONS 
{Continued fnm p0§e 174) 
mMoi In iinivldiMl tur rtgnlflJplflMlcpeiiUrnUF 
of rarh utbor tb« vacuum Im- 

puUra. 

DIHII WABUINO MACBIMK."!! H. Oran, 
10 H Main Bt, WelUTlUe,42«, Y Tbls iDvcn- 
tion bu for Itu object to provide a maehlna 
of the ebararter apecllled capable of attach 
meat to an ordinary water faucet and bavlug 
a circular bruah adapteil to he rotated by the 
flowing Water and carrylns a aoap chamber 
which la rotated by the ttowlua water to d*' 
UTor the detervent to the bnioh 

ttBPBOCH't »lt bOU TAI^KINO UACniNhA 
W KAitruANv 1730 S Hodroe Hi^ ItaltU 
mb re, Md The objfob <*f tbti Invention la 
(o provide a cnmneeilbn betwcea the needle 
and the dlaphraata contndllng lever for Im 
i^rovlng the tone, making the reprodoettuu mora 
faithful and dUtlnrt and eliminating tbo dlaa 
greeuble machine rlitnentH of the tone 

Mnakal Dericei 

VIt>MN—U II NBIlhr, in B Waih Bt 
Bradford l*a. It la the purpaac of thla In- 
ventlun to provklr a vlolla so conatructrd aa 
tn prodoca aound vlhratloua In great vulume 
and to oerun a mure perfect bleudlnd. of 
oounda than la poaatbJe lu vlollna aa hereto 
(ore conatrueted The body uf the violin la 
rormod of two wparate and dlatlnct eeetloua 
arranged aide by aide an I a etiiug euppurtlng 
bridge coiiiierting the aeetlnoa together 

Priaid Mov«n and Thair AccMoorlaa 

UttlNDINU UAtHINh--J U ICou iNh. 
Unute J, Boa 081 Ban tlabrtel < aL Thla In* 
veiltlou relatea more pariIcularly to a ma¬ 
chine for grinding the berelcti aurfaoe on the 
dlnk-abapcd heada of puppet valrea need on 



a ruAN riBw nr ran MAcniva in AmoM 


Internal ninhnetliui englnea. The primary ob¬ 
ject la tn provide a aeir.^iiUlned no to mumk 
valva-grlsdlug outfit which will enable any one 
regardlcM of their mechanical aklll to effect 
a proper grinding nr eleanlng of valvea or the 
like 

RallwaTB and TMr A cca aao ri ea 

LOCOUm'IVB DKUBli^ V IfcCAaaoiA, 
UoMcii, lai Thla luvrutUm particularly re- 
latea to locomotive drlvcra of the gear lyi»e 
The object la to prorkie a driver for any gear | 
ratio, which le of auch elmple and compact' 
conutrucllon that It reeemblea and paHakea 
of all the advantagee of the directly vuiinrcted 
driver and which la poaac u a e d of a high de¬ 
gree of durability, la reliable tn operation and 
eaay and Inespenalve to mannfacture and 
apply 

RAIL CHlNNBC-riNO A\D BTTPPOKTINO 
UnANR.—J U JaMMiHua Oeorgetown Conn 
Thle InventUm enutemplatee an effective meana 
of connecting and mpporting the meeting enda 
ot a pair of ralle with - view to tnlnlmlalng 
the Jar Incident to the pasaage of the wheele 



A nnararTtva vinw nnowiga cua» MiManaa 
AND aaiiMin ruiTa Mmonm 


over the rail enda A further ohject le the 
provlalan of meana for the meeting ende of 
the ralU which preventa creepluff wHk »- 
■peet tn the tleo. The device may ha readily 
applied and will eliminate the ne c eee l ty of 
altering In any manner the conatroetton of 
Btandard rellA 

RAILWAY TIK A\D RAIL KABTBMER.— 
C K RaTAaeooK, Bprlngport, Ind A pur 
pooe of the tuvciitlon l« the prorlolon of a tie 
or rail faateacr eo conatrueted a a to bo ac¬ 
commodated to different klnde of ballatt, ratla, 
rolling stock and cllmatle condltlnne the de¬ 
vice la aliBple durable, etteient and capable cf 
heliig odjneted to anpfmft the rails of traehe 
of different gagve. 

TRA<X aUPPOETiNO AMD YABTBNIMG 
mAm,— W O BAm> WUmot Kan The 


I genaral ohjast of tb* tovontltm li to pforlda 
I a penaanant tnafc had M woD na trnak fa Wan 
lag ffleaiM. and manau to bnttioM the tnwk 
agnlnet aprandlnff aCMfUA llare aparlfleapy 
the Invention b|^fDr an object to acMtruct 
a permanent Ji5h oi c mr nta doing away 
wHh wood OTpSa tlea, ** The eonotmetloa la 
■ueii that it win lamm a properly dmlaad 
road bed requiring Uttla labor la Ita up¬ 
keep, and will produce an tran etrangth OYsr 
the entire road 

RAILWAY CROBSlNQ^R. B. Bowaw, 1840 
W ^eth 8t, Loe Augelea, CaL Thla Inventhia 
mure particularly relaiae to a railway cnoalag 
In which prorlWaa ia mai l# for oo forming tbw 
cruealng^traefca and wheel-llange groovea aa to 
eliminate the humping nr ponndlag cauaMl by 
the ear wbeela jumping ncroaa the grnovaa 
formnl In the rcopeatlve trnaku. 

RWlTtHT LOCK^ IL Mowusoa, 78 Oak 
Ht, riattoburg, N T The object of tbo la- 
vttutlott la to eonatract a lack wkick la Inca¬ 
pable of being tampered with, and tn which 
It will he impoaolhla to effect a withdrawal 
i>f the key operating auch lock nnlll the 
nrltrh baa been completely thrown and locked 
ill puelttun A further oldw!t is te ecmetract 
a device which shonM cauae the actuation of a 
■emaphore to indicate the condition of the 
owlteb Wiould the Mme be other than com¬ 
pletely thrown 

PertaftiilBff t« Rdctwatlom 

OAMK AlM*ADATrH-^K A. G Mt*Cov, 142 
W Mth Bt, New York, N Y Tha InveotloB 
relatea to a game apparatna avatlable for a 
Urge uumber of playero. the apparatna Involv 
lug an Indicator and an annular aerlaa of 
dtHtlgnated areae rvlatlvely to which the indi¬ 
cator revolves ao that the point of atoppage 
of Mid Indicator deiermlnea tha partlcnlar 
player to receive a count 

AUimBMBNT DBVICB ^ yi c tUPunr^ 
3 M. 43nf Bt, New York, N Y The objeet of 
the Invention le to provide a device arranged 
to be wippurted upon the white keys of an 
aoturaatlc piano and having npun ona of Ita 
ourfacen the rcprcecnUtlon of a head of an 
animal or person from the upper jaw to the 
top, the npitcr Jaw being located eolneldent 
with the lower marginal eilge of the device and 
of a width onrroopondlnc to that of a white 
key eo that when dloplaccd on the white key 
the rise and fall will simulate the opmilni and 
clualtig of the mouth of the figure. 

T«)Y OAR—A C HaowN and tt. V Bmitr, 
J5 Town Ht^ Norwich Conn The Invention 
relatM to a toy car In which the ear body hi 
no mounted on oupporttog wheele aa to not 
readily tip over when lu uoc An object in to 
provide a toy car having a auapcnolon for the 
body which wUl nut Interfere with the turning 
uf the frout wbeela and will allow either front 
wheel or rear wheel to he raised from the 
ground wlthcHit upsetting the device 

PIffJSLK—R. K lfrM.Aan, SOS Halket Bt, 
Vlttaburgh 1*0. The general objeet of this In¬ 
vention le to provide a aectlonal pusale mada 
up of a definite number of aectlona of given 
shape whereby the given Uak of aelvittg the 
pusale may be varied within llmlU to add to 
the Intereet of the punle 

RXf *K1CT —O Aquttu, 87 Bmna Bt, Forest 
mila 1, N V The iBventloo has for Ita 
ubJcLt to provide a tonala racket wherein 
mum are preaented which will materially 
Btrengtben Che racket without adding weight 
thereto. Another object la to provMa a raekat 
having a meUlte reinforcing Uning for the 
wood head of the racket arranged In aneh a 
manner that the metalle relaforeement wlR 
oferlnp part of the head and wlU Intarloek 
with the handle 

I AUl BBMENT DBVICB.>-^ F GMhhT. 818 
! W 88tb Bt New Torh, M Y An object of 
the Invention la to provide a derlet In tha 
nature ot a wheel vehicle which le opetmtad 
by iiHiaua of a board fulorumad hetwaca Ita 
ends and conatltntlng ia effeet a aaaoaw 
adapted to receive rldera at the nepeethrt 
ends and provide ataerlng means under MB* 
trol of either or both of the operatora ao as to 
uuae tha device to perform amualag ovate- 
tlooe. 

BABKBT BALL GOAL INDICATOR.—B. 
jACKuua, Ja., 829 Phelan Bldg, Ban Fra nc laeo , 
CaL Among the okjeete of the Inventloa la te' 
provide meohanlem lo the form of an Indi¬ 
cator tep baMMt bnU goau, wudi te hdaptad 
to tndleaU the fnet that a ball baa fame d 
Into or through the baAet. by tbo aeandlng oC 
a balL whteh U at me k by a invar aa the hoB 
pasmt Into the goaL 

PnrtalBlRff U VnMdgB 

TIRB CHAIIf.-4L 3 SuntML O ffte Bd 
Jnnatlon, Iowa. Thla tnvantlon haa for Hi 
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may ha utlllgod In earn of to en* 

kaae a car fnm a mad hoK when It wonM 
be impoaoihlt to apply tto ordteary 
wlthoot the not of a JaA 
ODTBIIMI RBAKBl-4^ VAWCOn^ 0/9 
ttfle Bngravlng Co.. 408 W 8tat Bt. Now 
Torh. M T Hon parttemarly the tonntten 
relatro to an outalde hcako atroeturo whteh 
ran ba appUad to tha hffhka dro^ of a WOD- 
koowB type of automohlte which has hanto- 
fore been aqnfppad with on ftMMa btake otrao> 
tore to taha |ho plaoa of tha taHdO.,t|caka 
otrueture, and IJ^thtf OkA*go|B8rMo nlmko 
whteh U readily neoeoaEteWknl la hoABahto 
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IIBADLiaSTv—a. 1^ BAWHom. llff Hata 
Bt. Booth Bhaftahnry, Vt Among the* offv 
jeetB of thla inventloa la to provldo In tlia 
ordinary headUghta an amognmant ot partS- 
tloB having dnU eurfheea which operate te 
prevent direct glare, but gtvo fill rood iUn- 
mlnatlon The dimming aetten te mainly ap¬ 
plied to the rays whteh rndlnto ta a atralght 
line. 

niniOlBLB HKADUOtlT.—W M. a R. 
aud S H. LAwanncB. 2008 4th Avo., Blrutag 
ham Ala. Tha invantlon has for Ita objeet 
to provide headllghta eepe et a lly onnittptcd with 
the Bteortog meehanlam of an antwOoblla to 
c<io«tralD the rays of light to turn with the 
rchlclo, and to provide a supporting meehnn- 
lam for the radect o ra Independent of the np- 
portlng UMchaulam for the lamps for permit 
ting tha raflectort to he torned withont g# 
fluting the lamps. The attachment nmy he^. 
apidted to ears of different elaea. 

BABY CARRlAOB ATTACHMXNT FOB 
MOTOR VBHICLBB.—A R. Oregon 

cTty Oregon Among tbo objeete of the lo- 
veiidon Jj^to provlda an attaehnent which 
may be connected with an antomobllc and 
which will provlda an easy riding aeat or 
enorh for an infant ao mounted that the 
shock and jar of travel will not be transmitted 
to tbs attachment, and wherein the nttaeh- 
ment la dstachabla and coUapolble 

AinrOHOBILB TUBFT PBBVBNTIMU DK- 
VICK —1* WiLUvun. Uvefoid, Tesaa. Tha 
object le to provide a device of thle eharaeter 
whteh will prevent the operation of an anto- 
niohlle by an unnoChoriaed person The de¬ 
vice works ta eemMantlon with the engine ef 
an antomoblla and may be ensUy operated by 
an authorised person aeqoalntsd with the eenn 
htaatloo. 

TIUK VULCANIXINO APFARATUR-^A U 
jAounaoN, IHfi M. BSrd Bt, New York, N Y 
One of the objects of this Invention Is to pro¬ 
vide no apparatus and n method of vulcnntalng 
which win permit the tirea to be properly 
treated without any portion of the mold or 
tire coning ia direct eoataet with the amfi^ 
tore. A fnrther object la to provide n devlee 
which will permit a nnmbar of ttraa to ha ei- 
mnltaneously vuleaaUed 

RADATOB THBBHOHVnUI.—G F Pn^ 
KIN. ItergeafieM, N 3 It la an object of the 
Invention te provide n radiator therwHuneCer 
cnnalrnetion for use In cooneetloa with auto- 
mohilea and which can be read ta tha dark 
A fnrther object la to prorida a tumtaova ther¬ 
mometer which ta aopported ta and forma a 
part of the cap or eloance for tha radiator 

BTAKB—O a Bongmog, nidreaa Onrilla 
K. Cain, Cheablre Uouaa Bte^ Keene, N U 
The invention relataa to etakaa which serve 
to retain a load Upon a vtotele. An ofajact ia 
to provide a ataka whteh te adjoauble within 
certain Undta A further objeet la to provide 
a stake which abal) axtead ta neh a maani 
aa to flrmJy engage a load and prevent a«el> 
dental dtepUcement thereof from the body of 
the vehtela. 

DRVICB FOB PROnDCTINQ TAB IGNl- 
TION BTBTKM OF AIJTOUOBILMI^ H 
Buxmaoon, 2008 Klmwood Are., TampA Kin. 
It la a porpoaa of tha lavmtten to prai ^a pro. 
teetion tor tha IgBlUiM gyatom agataat tha 
deatmietlva aetten of tha atementa without 
modifying the eanatnetten of the hood ahd 
cowl by prerenttag water from ooottettaff Yrttb 
the condeettag wiree and thne ptuyervlng their 
inaataUun aita aUmtaatlng Aort cteCtattag. 

VALVIL--0 W Txoiowmr, Ch teayi 
Hteh. TheObjtot^thetattetlMilatotoWPMe 
a Yalta tor taterpMtten ta the ftoi Hue and 
in the na unftf taw if a petor tehteto far 
eonttontag the dew ef (he fpel frep a envpty 
tank to the eaiharetor. hff the pnwmr* ta thhi 
eU Una. and ea arraagb* Htat sfhea ^ 
anre le r edweed helew a ptefftartetaod petat 
the flupply «C M to the 
■gut etfif 
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faJnrATIMGL CMfe InwcK^A. KniMk 
aici. 18 Cook J&liM flta. M 3 The goto 
oM gK tod ta ^Mim ta to protMbi tk 

vshleie hating a body toU«(ed to ho rataid or 
lowered pamttel marameal, and to firm 
vide an elei^ag body having ah eitange 
meat of dtmharge ehutea adapted to dtechayM 
tte coal either loagitudlaally of the vehlete or 
lateraUy togeaar with meana to eoKtrol tha 
flow of the coat 

BiciN w P Fox, addieea Donohua ft One- 
ley, let NaCL &ofc Bblg, Bt, Oteud. Mtaa, 
Thla laventten Mitee mere pertteubiriy te a 
sign carrier aopaclally adapted tor Uoo with 
aniomohilca or ahaltar r^telea. An o bj ec t la 
to provlda a devlee which may be retaaaaUy 
moUBted upon the extra wheal or tire gc»- 
.iMtally carried so as te display adterttsttg 
matter by means of snltabls charaetacu earrisd 
by the sign 

HUD LINKR.—3 W WaiyPUDag, 8838 
Park Ave., Nashville, Tena. An object of this 
Invtmtton is to provide a devtee which mgy be 
Uieeted around the drive shaft of a looonetite 
truck hetwsea the drirtag box and hub of the 
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drive wheal to taka op lateral wear of tha 
parta. A further okjoot la to provide a two- 
twrt disk or ring eonatltuttag a hob Rner 
whtek may be riMIly attached or detaebed to 
a Shan or JOureil withont removing any of 
the other parts of the machine 
WINDOW CUftAMBBr-H TCAga, P O BdX 
48, Cupertino, CaL The Inveatles haa rofepi 
enee asore partteularty to maana for meebaa- 
teally cleaning accumulation a of onow, oteat, 
rata and the Uka from the aurtoee of win¬ 
dow shields or other wtadowa eo aa te tenve 
a clanr vlalon throngh which the driver ef the 
vihteie may ctearty obeerve the rend and tratec 
The devtoo^jgmy he maatauUtod from the 
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Bunn K. TxowMog, fift W OTth Bh. Mew 
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DMUON FOR A POOMOOBAPH.*-# toCto 
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DUIION FOR A TQTr-A. B. Buewna, >88 
McDoDough RL, Deoatnr, Cta The latentMi 
haa been gruatad patent owtoree < 
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llie technical knowkd^ that cxnnes 
to you from SICF* engineers is 




as it IS the sum of the data gathered by bkp 
organizations m all industrial countries. 


This fund of engineenng infomuition 
we bring to the nbncatioa of ell prod 
ucts bearing the mark OtSir and 
the operation of those industries which 
we are requested to supervise In 
order that complete rehance may be 
placed in the endorsement esprueed 
by the mark AK^ it is necessary 
not alone that we control and super 
vise each step in the manutecture of a 
product but also its final installation 


Because every effort is made to assure 
the moat satisfactory use of products 
mariied SKF we welcome requests 
for information concerning their 
proper application and maintenance 

Manufacturers should feel that this 
technical knowledge is alwa3rs avail¬ 
able You are urged to use It freely 
without any sense of obllgatioa 


SKr Industries, Inc. 

165 Broadway* New Yoric City 
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Announcement 


The Saentifle American publications are to be combined 
into a single monthly magasine. After seventy-six years 
of continuous puUication the present Scientific American 
is to be enlarged both in physical sue and editorial scope, 
and converted into a monthly, beginning with the issue 
dated November, which will be published October 20,1921. 
Succeeding issues of the combined publications will be pub¬ 
lished on the 20th of each month This change has been 
determined upon for the following reasons* 

In the month of January, 1920, the weekly ScientiOc 
American Supplement, after forty- 
four years of pubbcation, made its 
appearance as a monthly. The ad¬ 
vantages appeared to be so many, 
the drawbMks so few, that the 
change was made with full confi¬ 
dence that the Sdentiflc American 
Monthly would meet with approval 
If letterii of congratulation and in¬ 
creased circulation are the true test, 
the change hat been an unqualified 


The present weekly Sdentiflc Ameri¬ 
can and the present Sdentiflc American 
Monthly are to be comUned Intoasinflde 
monthly Sdentiflc American. The flrst 
iaaue of the new combined monthly pub- 
Ucation wiD bear the date of November, 
1921, and will appear on October 20th 
next. 

The new monthly Sdentiflc American 


success. 

For many months past the pub¬ 
lishers have discussed the advisid>ii- 
ity of making a similar change in 
the parent publication, the Scientifle 
American weekly Here also the 
practical advantages to be gained 
greatly outweighed the drawbacks. 

Reluctance to make the change was 
due perhaps more to senttmeatal 
than to practical considerations We are free to confess that 
after bringing out the Sdentiflc American week by week 
for over three-quarters of a century, we feel a twinge of 
real regret in making tins break in the long continuity 
It is done, however, for the very good reasons that, by cmn- 
Uning the two present periodicals in a sin|ie monthly maga¬ 
sine, we can present the same material in a better balanced, 
and more Oomi^ete and fully digested form, and at a far 
lower cost to the reader. 

In the matter of contents and quality we can assure the 
rirnder at the present weekly and monthly that the new 
tMs gMdnii, which will combine the two publications, will 
emtain within its covers the best features and the dia. 
tin yiUhiftg qualities of each, and will embrace all branches 


Tbe new moatuy sdentiflc American 
will retain the distlngaiahiiig diaracter- 
isties of both of the present Jonmals. 
It win have increased reading nutter, 
more iUnatrations, and a broader range 
of subjects and interests. 

The subeeription price to the new 
monthly Sdentiflc American win be 
$4.00 a year. Ihe price per copy will 
be 3$ cents. 


of Science, Research, Engmeenng and Industrial advance 
An innovation, which we feel will be widely approved, 
will be that, as far as possible, each artide will be com¬ 
pleted on tile page on which it appears, or on the pages 
immediately succeeding 

Following the main body of the text, space will be 
devoted to various departments, and to a complete digest 
gathered from all of the techmcal journals, domestic mid 
foreign, and covering the general scientific happenings of 
the month in a closely condensed and readable form 

Among the longer articles will 
be found a selection of the best of 
the learned papers, read before tech¬ 
nical societies, such as hitherto 
have appeared in the Scientific 
American Monthly, and it is needless 
to say that our present subscribers 
to the weekly Scientific Amencan 
will find in the new journal all those 
characteristic features which have 
won for the parent paper such wide¬ 
spread approval 

The new Monthly will be greatly 
enlarged in number of pages, but 
will have the same sized page as the 
present Saentific Amencan weekly. 

In these days of heavy taxation 
and high cost of living, the question 
of pnce takes on special importance, 
and here it is that the change, com¬ 
bining the two penodicals into one 
magasine, affording opportunities of enormous economies m 
manufacturing, mailing, and in fact, in all the medianical 
labor incident to production, enables us to make a very mar 
terial reduction in the cost to our readers. 

The subscription price will be $4 00 a year, and 86c a 
copy on the newutands, as compared with $6 00 a year for 
the present Scientific Amencan and $700 a year for the 
present Monthly In the new Monthly, however, we shall give 
in a single magazine costing $4 00, the technical literature 
which we formeriy published m two separate penodicals 
Subacnptiona to either or both the ^lentifle Amencan 
weekly and the Scientifle Amencan Monthly, whidi extmid 
beyond October, 1921, will be adjusted extended to 
equalize the difference in price. 


twm U, tf19. at dtep«flt<rfkflflfli rMv T«rik N. Y., w««r iht flci af MnA S. lITt 


IU« Tarit. N. T priM. VMO rm yarn. 





178 


SdEMTIFIC AlfOOCAK 


SCIENTIFIC AMERICAN 

Pubtiilwd by ScUntific AoMricftn Publlabinf Co 
Foi m dad 1848 

Now York, Soturday, Soptembor 10,1981 
MohACo S33 Bmiwor Now York 


CtuuiM Alko Mudb. PrtoMent 

Alloa C Hoffmon tiaeroionr 


OroDO n Mobb, Tnoforor 
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iDtenid ot ihe Toot Ompo of Now York, N Y of Uoff^ud Clow 
Biottor Trodo Mork Roirliitond tn tho Unltod Stotoo PotMt 
Omoa Cnpyrloht 1921 hf Seloatlfle AiaorlooB PtthlliMiio Oo. 
Greot HrltoJii rliihlB roMmxl Illoatrotod ortleloa mutt not bo 
nyroduaod without ponnJMhm 


Bending Strength of “ZR*2” 

I F /It 2 liucklnl wbllr xhi wuh making a itharp 
turn at hlRh M|>eo<1 - und niort tbau one wttiiem 
hafl twtifted that kJio did—Kite wa» the \tetim of 
a latk of girder stn ngtb whkli lu Inherent In all air 
ahlpo of the rigid ty|)r Hv thla wo do not mtan to 
■ay that all dlrlgltdOM arc weak to tho point of dan- 
ger. hut we do tilnli to emphatdae tho fact that the 
frame of a tUrlglhlo la ao <*OQHtnntefl that It <unnot 
lie coiiHldered aa a trtiiMed lieam, and therefore lt« great 
diameter or depth cannot, an in the cnee of a bridge 
truuM, lie takt u aa a meaaarv of Us liemllug ntrength 
IblN Inhdvut woalUK^a la dae to the fact that tb( 
priHMiice of the hnge gna Iwga preventa the Intnidnc- 
tlon of any longltwllnal, diagonal tlea ai roM each iwh 
tlon or panel To um. tlieae It would be iieceiiHary to 
provide gna-tlght tubes iwsHlng diagfinallj through the 
gas Imgs—an oliviously Imposidhle eoostrui tlon An at 
tempt Is made to iimvlde longitudinal strength by brac¬ 
ing and tying together the longitudinal glrtlera and the 
extirlor iMilygouial frames, ho as to secure sotnethlng 
of the stiffness of the shoU of a tnl»e, Imt the whole 
OfiiiHtrmtlun, to tin eye of an engineer, looks cxtn^roely 
frail when It U applied as in this case, to a structure 
that is eighty live feet In diameter and somu 700 feet 
In length 

Thirc is, of course*, an Interior truss niniilng along 
the bottom of the framework--a triangular truss of 
great streiigUi ond stllTnetis—but It Is shallow as com 
pared with the vast skeleton frame along the bottom 
of which 11 lies >Vheti the heavy crosa-liendlng struln, 
fndui*t*d liy setting the rudders hani over wIkui the 
ship WUM mnnlng at high si»wl diVclo|¥*d Htren«Hi of 
C(Hnpn*ssloii and tension were set up In the frame of 
the ship, which the relatively small triangular truss 
below could not do verv iiiueb to relievo 
In making the aiMjvo suggeHtion wc do not wish to 
throw ou> cloulil utHm the prne tic ability of llglitc r-thnn 
air navIgHtlou Fanils cither of dcsigii mate rial or 
handling cxlstcsl In the 111 fated 'ZH 2 , but tbts does 
not prove that dirigibles of the great slie of this one 
cannot Ih* built of suilkiont strength to stand any of 
the reasonable m(Hchancc*s of the air Now that the 
wreck 1h lielng KalvoKc*d and the log of the Ckimmander 
of the alilp hoH bec»n recoverecl wp slinll probably learn 
In due counce Just whi*re the brt*ak occiirrcHl and why 
Every new art has Us failure's and alas, Us cllaasters 
ucvoinpniilcHl by large Iohh of life but the art goes 
forwiird We are among those who bellcwe that the 
day may c*ome nhc n gas bags can lie cdltulnatcd and the 
whole bcNly of the ship slic*athc*d with some light alloy 
so tbai It enn w rri* ns the ccHttalner Tbo all metal 
dirigible, for rens^ins of streiigtli and safety, U pa 
dONlnible an thee all mc'tal airplane 


Marine Insurance aa an Aid to American 
Shipping 

E \KUY iMisslble Ugltlmute asslataucc should lie 
glvcm to President Hurd lug mid the Chairman of 
the Shipping Board In the great task of salvage 
of iIh cbiremitM'iit fbH*t of me rcbRiitnicn which was 
built under c xcHptloiially uufaMirable condltloim dur 
lug the* uiir Whatever legislation Is c line led with 
this end tn vU w, wo should be careful while 
ruiiclerlng everv legttlmnte asslstauco tn nnr merchant 
marine to nrold legislation which can ho construed as 
naively hoKitte to thu proiier asiilratlons aud efforts of 
either nntloiiH, and tiint would give them any Jnst canue 
for resentment It Is posMlblc to avoid this antago- 
nlMD and pnimote tho tiitc'rests of our mere hant marine 
wltbont stirring up Imd fc** lings among the maritime 
nations which wilt lie our iictt\e conipetftors, when the 
How of tra(|c aets in again with full force 

It Is not yet fully understood how vitally Important 




to the MiecewrfiiJ growth of our ^inigti comawto gad 
shipping Is a proper developoent of vartiw InAiftaea 
In the United Ntateo. Both the United Statet Shlib 
ping Board and the House Conunltuw on Marine In 
snrauce state that marine Insurance ia used as a eoin« 
petltlve weapon In Interantlcmal trade, and that It has 
Indeed been so used by other coimtrtea in promotlDg 
certain loading Hues of trade They state further that 
under existing conditions, marine Insurant ccunpanlea, 
liec'ause of marine lusuranoe that Is placed with them, 
ncqnlra and ntillKe vital trade aecreta which are wsr 
recNllagly tuefa) to tlie oatlona tlieee companlea rfpne- 
sent Ohvionsly, It Is Important that marine Imrarance 
should le taken ont by American companlea through 
American Insurance flrma. 

h nithermore, compantee dealing tn marine Insurance 
huslnesM In the yulted Ntatea are at a disadvantage tn 
comiietlng with foreign companies becanse of gorem- 
meutol (Ntate) regnlattons and reetrictlons and exces¬ 
sive taxation All Unlt^ State* marine Inonranco 
companies In addition to heavy state taxes are aubject 
to a further Federal tax of one per cent on their 
premium income, excetit <m exports, and in addition 
to this, marine inrarance companies are subject to the 
same taxes as other corporations in the way of Income 
aud excess profit taxes and capital stock taxes. 

As cviopared with this heavy handicap, marine 
instiranoe cm American property placed with companies 
outside the United States Is subject to a stamp tax of 
8 per cent on a groMs premium, excH>pt on exports 
Outside of this S per cent, marine Insurance compa- 
uli*s tn England and Either foreign conntrles are not 
required to pay a tux on premluma but are subject to 
smh taxatinu as is Imposed on ordinary business. The 
Insurance Ciunmlttce of the Merchants* Assoclstlon In 
this city favor tho following changes In the Insurance 
laws of the Htate as recommended the Honse Com- 
mittc'o on Merchant Marine and Fisheries That tax 


Bm pMt tWirtNWi dfiriNi# tgtekf 
With th» wdrit of pyr 
In armiv, U might b8 wiU to 80j|igM«r'll 
of pmeednre bne. Where Uw 
has died appUegdons la ochtf don nti j M a, ^ euv 
Ofloe werw authorlxod hy Mtoi lo iiilgcdiirtan 

concerning all the referencea whleh .Wife hr ll* 
foreign Patent Offlees during theroonng of ISm wthmlnh 
tlon of appllcatlona on the aaiM tsTMitlOtt, euf meitW* 
incra wonM baTe*before then a trirly eottlileCh hlilDir 
of the art, which ooald then be angmented W gur 
extent nceesgarr IV fhrthep agd hktopmiiMit 
The American examiners of c ourse wmU have to 


be free, both legally add Is tiielr own mlnde, to draw 
their own condnslotti as to the patentahOlty of Urn 
subject matter of an application that had been treated 
In this way But we hope that the oaUbtr of ow 
patent examiners It anfflclently high to enable ua to 
tmst then in the presence of another man*8 worit; 
without the fear that they wlU permit that woth to 
Induence them unduly It seems tbenrd f«r ea^ 
Patent Ofllce to go on making Its ssarcbes Indepwp 
dently, duplJentIng a great amount of exhauMtve wot^ 
that has been done risewhere* Just as absnrd as though 
we were to alt down with the Intent of writing 8 history 
of Rome to rival Gibbon's monninental work, and 


were to refuse to avail ourselves of the list of sourasa 


which GIUMm gives ns, preferring to tour the muatos 
and libraries of Enrope and examine all the andest 
doenmenta there to be found, in search of our mtb 
• onrees. It is not a queotion of allowing Gibbon*# treat¬ 
ment of bis sources to Inflneoee us, the exact panUM 
Is as wo have put It—refnslng to use U# source# nnlR 
we have dlacovered then Independenfly Aayon# wlB 
agree that this would be Irrational. It 1# tn no degree 
more so than tbe Patent Oflke procedure of todayt 
wbiefa refusaa to recognise the exiateno# of digests oi 
the art not made on the premises. 


at Ion of premiums lie almlished and a tax on net profits 
sulmtltutcd, that permission shall lie granted to ma 
rlnc insurance companies to engage In all classes of 
inmirunco excepting Life and Surety, that unnecessary 
rt*H(rlctlnns upon rc-lnsttrance with comiwnles of other 
states he removed, that marine Inaurunoe companies 
Is* allowed to take credit In their financial statements 
for foreign deposits and premiums, and lastly, that 
there shonld lie u nH*ogiiltloii of tbo necessities of ma 
riuo Insurance hy s|kh lal legislation 
A hill intended as n model for use In the various 
states has lieen Introduceil In Congress. It Incorporates 
tbo features we mention above, with the added pro¬ 
viso of n tax of 2H tM*r emt on the gross premiums 
of any morlne Insurauee placed on AroeiiMn-owned 
pnifierty outside the United States through a marine 
Insurance broker This tax would be additbmal to 
the 8 per cent stamp tax which we have mentioned 
aUive 

A Detail of Patent Office ExaailBation 

P KlilOlilOALI^Y we read of the orer-worked 
examluers tn our Patent Ofllce Periodically we 
are Informed that this Is the reason for the nn 
fortunate delay in the Issue of letter# patent for Inven¬ 
tions This unsatlafactory condition, however, Is not 
IMteullsr ti> Washington, In the patent ofllces of moiit 
foreign ennutrlcs appllcatlona lie dormant for coasld 
erable periods owing to tbe Inability of tho oxamlnlng 
staff to cope with the demands uism its time 
Holland, one of the most recent conntrlc# tn enact 
patent lows, and therefom unbampored hy the tradi 
tions which necessarily cluster about a business that 
baa been going on wltbciut material Chang# for a 
century or more, has rst-eutly amended her patent 
laws in u way that enables the Dutch exarnlmrs to 
avoid a great deal of duplication of work that has been 
already done elwwhere. It Is provided that, where 
anpllcallou for a Dutch patent follows or Is coincident 
with the prosecution of aiqiltcatloxui In eofmtrie# for- 
«lgn to Hnlbind, the Dutch examiner may review th# 
art dted by the Patent Office# of other cnunttl##. 
Blth the aiithorlxatlon of the apidlcant, tbe Dntch 
Patent Office will obtain from Its contemporaries 
abroad sndi Infoimatlcm from the file wrapper# tritt* 
Ing to the sam# Inventhm a# may be uaefui In prth 
Tiding the groundwork or which tbe Dutch examiner# 
may continue thclr aearehsa. This will mak# um 
neccMary many dupUeata seorchsA and WfB r** 


Tedmlctl EhgUflh 

E vert now and again we And, In our teduilcai 
and sdentlAc Journals a plea for greater at¬ 
tention to correct diction W# are not over 
optimistic as to the result I'erhapa more can be ao- 
complished by pointing out two or three of tbe moot 
common errors. The use of ^*data** as a slngalar 
noun has become too common. Is It really mesmaty to 
remind technical writers that ga/s Is the plural of 
datnmr It Is true that the EnglUh langnags permit# 
the occasional nae of a singular verb when the sub¬ 
ject Is a plural noun denoting a colleettoo of things. 
But this ccmafrnetloD Is exceptJoiuiL Who would thiak 
of soytng *In view of ihU /sct«r Tot there is so 
more warrant for saying **Itt vlaw of this gofo.** 
No, we Btroiigly suspect that those who adopt the 
faulty construction are blindly and unerltically tolUtw* 
ing a lead that has become all too general Let us mak# 
an effiirt to break this lead A good beginning would 
be made if Goverament publlcatlona would set tht 
example ''Onr various departments at Washington 
would seriously resent any charge that they were 
spreading sdentllkially unsomid tnfurmatlott. Why 
should they not he equally Jealous of tbe correctnew 
of the EngUSh diction to whlcli they lend their en¬ 
dorsement? 

Another extremely common phrase, which Is, to say 
tbe least. Inelegant, Is tbe use of tbe word 'Mue" m 9 
conjunction We quota from s standard woik 
1809, dae to (he tact that the turnplks ayatOm had 
been extended, there were over ane'tbonsand tunplke 
tmou to keep the roads In repair** Tbs word **80#** Ri 
etymologicany a partielple of adjec^ral funetlshLttig 
correct conjunction to use la such essM Is ‘Niwlng 
As for the oonfuslotr of tbs whs **BhaU" and 
this, in eommqh business eorrsspotideneA hss bsooM 
so turevalent that it seams rather hopelsas to attempt 
to reftors order And yet the rol# Is so sla^^* Ip 
ths flrri parson uiw thus **I wo «hsir; Iw 

all other cases use WIU. To« wlU than be expsesfADf 
masely futurity of ths event Ths proril *%hhU'* uM 
Jlrlth ths second ^ thM pmoA- •tmmm not Wdrtt 
futurity but solas form of conawkhA or 

obligation Wmllsriy ths wood *SrunulSd ot^ur^ ^ 
than as Indicated abort dg pr ssas # not mess 
hut an sot of ths WtlL . ^ 

Let us, ta prim 
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hatlaa lUtlway Ktocfriftcattoiu—Wn)% on the gen- 
esral atoctrlflcatkm of Italian rallwaia la proceodlng 
aettvekir. At the end of Angnit of but rear, ten 
voad% Cmprlilng a total of TOT kilometers, bad been 
MctHlledL Vrnm Beptember 1. 1030, to Jnne 80, 1021, 
dn attdltkwal roadi, coupriatof 284 kilometers of road, 
wore electrified Dturtog the current xecr 484 kttmae> 
tore of road will be electrlflod The Mrina in ooal ro- 
niltlag from ttwee dlectrlflcatlone amonntod at tbo end 
of Inae to lOOyOOO totta. By Jnlr 1, lOSSt, It is calcu¬ 
lated, the aarioff In coal will rsarfa 1000 tooa a day. 
canal nf a daily aaeliMt of 200,000 lire, or TO,OOQ,000 lire 
ananaUy 


Baft Indnntrtal Ughtfait-—In general, aoeording to 
the Trsaeodioas of the Illnulnatlng Bngineerlog Ho- 
doty, bad lighting is cauaed by une or both of two 
Otttatonding faetora—(1) bare inoandeacent lampa, or 
unshielded gUrtug illuminants that not only do not 
lUnmlnato but cause a contraction of the papillary 
opening of the eye and lesuJtont decrease In seeing 
ability • (2) loanfflclent light, which la largely doe to 
Improper lamp renewala, wrong methods of reflector 
and lamp deanlng, cdor of snmmndlngs, or lack of 
eSdeDcy to mtotalntog tbo original iuiUUatlon up to 
Its hkitM standard The latter factor particularly Is 
diacnassd to thla article 


Bow a Speakar Goold Addfoaa Oor Entirs Popo- 
latloa<—A record to projeettog apooch has been eatab- 
IMked by the Amerl^n Telephone k Telegraph Com¬ 
pany at an experimental station to the Catsklll Uoun 
talus, according to Fbufrirol ITorld, where a speokcr^s 
voice was made intelligible 8 8 miles awny throngh the 
medium of a kmd speaking teletibone The equlpmetit 
U atmtlar to some respects to that itaed at recent ont 
door addreeses to large audiences but has consider¬ 
ably greater amplifying power It consists chiefly of 
rioctrostotlc transmitters setting on the pedestal on 
tbs apeaber*a platform, vacnum tube ampllflera to cae¬ 
ca^, and the lood-speaking projectors mounted over the 
speaker's stand A alnglo projector cstabltsbed the 
record, the energy ampllfteation being 10" 

Potor Caoptr' llowkto—It U witk dan mgrat that 
we ssust noto the pnsslog sway of Peter Cooper llowitt, 
the American toTcntor who contributed so generotuly 
to electrical progress. Bfr Henltt underwent an oper- 
atldn recently for abdominal trouble, and death re¬ 
sulted from an attack of pnenmonla Peter Cooper 
Hewitt was bom in New York on March G, 1801 He 
was the aon of Abram 8 Hewitt, one time Repreaenta 
tlve to Ooogresa and Mayor of New York, and grandson 
€i Peter Cooper, the philanthropist Ho was educated 
at fitterens lostitnte of Technology, Hoboken, and at 
Columbia Untveralty, graduating as mecbanlcal and 
alectrloal engtoeer Ur Hewitt is best known for 
bis mercory vapor lamp, which li widely used fur 
many purposes, notably photograptalc lllnmlnatlou, his 
mercury vapor rectifier for converting alternating car 
tmt Into direct. and certain Improvements to telepboiiy 
and radio communication Of late years he was en¬ 
gaged In developing a heUcopter 


WIrelsas Osntrol af Locometivea,—Apeordteg to the 
Aemto Oegorw/s des ramtis de Per. a sertee of testa 
on electrical iDtercommnnlcatlon between two eloetric 
toeomotlvea driving the same train Is now to progreea 
betwaen Paris Sud JUvisy The syatem, wWch was 
patantad to 181T by the Orleans Railway Oompany, con- 
slsto of gn arrangement whereby the locomotive at the 
head of the train produces a p^odlcal aacoadary on^ 
cent «C low voltage aod relatively high frequency This 
evrrept >• superimposed on tba power current and li 
tritogtoltted w tba ordluary circuit which supply tin 
two totohgPtivcA In the locomotive at the end of the 
tnMtt iriectitb rewlvert are tosUUed which allow 
, d^ltorantd^ecito to ba obtaitied aooordlng to the form 
, od M vOrivot ttanmaitted Tbase secondary currents 
•xkjmi prlnctodlly *o» operating the eontsetor sod 
braitot dgMlM tfifl. of course, avoid the mw of a 
driver kt.tim M of th« train The ariangnment Is. 
obeioMP Ma vaafni dn meuBtsto sections where toco- 
dt both aoda of thtotrata than for 
by an ordinacy maltiplwcQatrri 


kK^nmomr 

Tkm Pana-Wlitascka Ra dian t it appaara will supply 
tba earth with no further uete<»rs in addition to those 
of Junp, tolfir Pndeseor Barnard and other ohserr 
era watched all night On June 24rh, 25tb. 3fltli and J7th, 
without results. This makes It si^sHir tliat tho flensor 
part of the meteor swarm did not intentcft the orbit 
of the earth st all 

Proper Metian Statiatker— Kaptayn and Van Rhijn, 
In the latest of the Oreningeti publlcntlous. No dls- 
cuss among other things the total uuml)er of stsrM known 
with proper motlcm In eacess of two tenths sr^cond of 
sre and of msgultudee between 6 and 14 It npiicnrs 
that there are 11X198 lueh stare known <if which 1(1D 
are of the brightest magnltnde considered—the sixth— 
while 70 beve motion of two eeconds or more The 
table given shows a complete dassiflcatlon of theso 
stars by magnitudes and by amount of motion, tbo lat 
ter being divided on etch ti^th-aecond ftoni 02 to 10, 
and tben at 14S and 2.0 aocfinds. 

Tklckuasi of Satura’a Rtoged-^In connection with 
the passage of the earth thronito the plane tt( Maturn s 
Hugs last November, Prof. W H Pickerings ubservn 
tioos In Jamaica led him to omclnde that while the 
thlckneaa of the outer edge of the outer ring A can he 
only a few miles, that of the Inner edge of the inner 
ring li la some 40 miles greater, while the thickness of 
tbe crape ring ts about 1000 mllMi. Tho latter he 
believea to oonalst either of ianumerablo small distinct 
clouds of ice crystals, like our clrma or possibly of a 
uniform doudy structure of extreme rarity, tho tom 
peratnre of the minute droits of water being matotalned 
hy their proximity to tbe hot planet 

iBterfmrence Metheda to Astronomy- — In Noturs 
for July 28tb appears a comprehensive article by H 
Hpencer Jones, Chief Assistant at tbe Oreenwidi Ob¬ 
servatory. npon this subject While hardly more com¬ 
plete from a popular viewpoint than l>r Russell s 
articles to our own eoliunns. It glvea considerably more 
material of exclusive Interest ht tbe astronomer The 
laymans chief reaction to this article will l>e amaxe 
ment at the assurance with whhh such magnitudes as 
0045R and 00401 second of an are dlscrimlnatetl 
Moticrn precision meHsaremonts arc deddctlly mort- 
startling when applied to tbe minute cwaliiatton of 
angles than to ordinary linear dlmensbma 

A Double Bcrvlco of Aatronomicml Tslegraauu—The 
Bcthm of tho Interallied Intenmtioual Astronuminil 
ITnlon in estaldlsblng a new biirenu tor the exchange 
of aatronomlcal telegrams nt Tcde. Beiglnm, intended 
to supplant tbe long-established Institution at Kiel, bus 
had tbs result that might have been expected In the 
early days of tbe war the work of the Kiel bureau was, 
very properly, transferred to a neutral establishment, 
vis., tbe Observatory of Copenhagen The Alllwl coun 
trios, however, estabUshed a provisional bureau at the 
Obserratury of Paris, which transferred tbe work to 
Uede to 1819 Meanwhile the Olwerratory of Gotien 
hagen, under Professor Strbmgren, continues to art as 
the distributing point for astronomical telegrams from 
tbe Central Powers and certain olmervatorles In other 
conatrles. Fortunately an ugn-craent has now lieeii 
reached between the bureaus at Cede and Copenhagen 
so that each receives and distributes to its subscribers 
the telegrams received from tbo other 

Obssrvtog Snnspels Without a Telssoopc.-i-Every 
astronomer is familiar with tbe coulruverales that bale 
arisen (H>nccrntog tbe true iharacter of minute plane¬ 
tary marklnga, especially those observed on Mars. In 
order to determine how much dependence should be 
placed uiHHi the human eye In this connection, Mr R 
Walter kfaunder, In England, organiiod about two years 
■go a corps of volunteer obeer^irs who nndertiMtk to 
make a systematic dally examination of the sun for 
the detection of sunspots without tolcscopic p«>WFr lie, 
uatiig only a dark flats) Hia idea was that n com 
parlsou of these obacriratlofui with simnltaneous telc- 
aoopie observatlona and pbotograpbs would serve to 
throw light upon the limits of nnkod-cye vision A 
preliminary report on this undertaking states that of 
298 days of observation 80 showed spots visible to all 
who were obaervliig on those days On 23 days dts- 
cardmncM were noted betwmm observers. A aunspot 
with area lees than 700 millionths of the snn's disk at 
mean distance appears to be too small to be detected 
by average gmod right <)n tbe other band, tbe ob- 
serrera seldom falM to secure a definite observation 
of any apbt that covered 800 mllllonthi or more 
exprsM Che Mme iking in another way, a well-doflned 
clrcQlw dariTriMit on a bright background should have 
a dimeter of 81 aeepoda of arc to be visible to the 
naked eye, Wuie one ksvlng a dlaimtar ot 88 seconds 
ought not to escape a careful search made under good 
oondltktti. 


Indnrtrlal Ellldfiiicjr 

OsadrMlnm Depsal t s, Recent explosactieti and da- 
vetopment hare rcnaaled enormous dfposito df oamlrid- 
luni and gold-bearing grniclH lu the vallos of the large 
risers of the ucstern division of Tuimisnlii, which Is the 
sole priHlucor on a Inrgc m*«le of isilnt niefnl osmlrtd- 
Inm TitHninula HuksIk, <*utotnlda anti PniMin are tbe 
four ivincliMii tmmirldluiii producing oouiitrim of tbe 
world, iind iMsniuiiln Is by far the most Iniportunt of 
these. 

The Total Valne of Our Foreign Trade in mer- 

thaiidise drnppt*tl from »njM7,t»t»t>.00l> In the llscal year 
1820 to $10 171 808.1SM» In liKI, a decrease of $S,1T6,- 
008,000, or at tho rate of J3 8 |H>r cent This Um was 
nesrh iHiiinlly dlTlUeti lM»tt4(>en laiiM>rts and exports. 
Imports dti»p|M?d from $ri,2aM888ixs» in 1828 to $3,054,- 
000,080 Lu IWl, H low of 30 2 i»pr cent 'nhlle exi»orts, 
amounting to $8,100,000000 in ifrjo agHinst $0118.000- 
088 in 1821, decreased $14^.000080 in valiio. but only 
at Uie rate of 190 per cent. 

The Handbook of Northern Wood Industry, or to 

gUe it the orlgiunl title, i/nillKiok fur Xorrffiit Irdto- 
du»tri whi<h Is well kutmu in all clrchs couiiiH-ted 
with the wood iiidiistr> and (vivers all Informatlnu In 
regard to tlmlter, ^*K>d pulp and paper Industries to 
Swpfipn Mnloud and Norway, has jnsl appeared In 
a luw 1821 iMlltion The pn^codlng ivlUioa was pub- 
]isbe<l in 1813 uiid changes and cxtciiDrions lu tho Vortb- 
ern tlmticr iiuluMtrli.s have takiM) place eHt>eclallx dur¬ 
ing tho nar so that It lHH*ame ntHvssary to publish 
a ivTlsetl wlition The handlsHik cimiHliis detalle*! In¬ 
formation coiK^rnlug Industrial conibinatlfuis and ex¬ 
port organisations lu the dlffeniit counfricH In tfw 
sphere of the worn!, winnI pulp, and puiwr industries, 
with cumplKe lists of the members of the lM>ards and 
associations 

Again the Qnestion of Packiag.^— Many wood 
parking cases arrive at their destination broken, with 
tile contents damagctl Ik'cuuso the man who nailed 
the Imx or crate bigcther failed to pnt In the right 
numlicr f>f ualls A gtsid rule is to simco the nails 
not innre than two inihes apart, stutes an authority 
writing In The Timen Trade Snpptemeni exccfit whoa 
nailing np erntes or l>oxes whose sides auil so on con¬ 
sist of mure than one picci* In such casim the narrow 
plecvR imiHt never have less than two nnils in each nail- 
ing end and if more than 2 inches wide the number 
of nails mnst \m proisirtlonately hnreased Bnleo 
should iiMf lie iNuiud with roiie Amirioaii Orms have 
lost many good orders through 'tying their parrtils 
with n bit c»f old string " The best tics are palatal Iran 
or steed stri|M alKint 1*4 Inches wide at least ami 7 to 
R Inches sicart 

The Division of Commercial Laws, a newly ciw- 
atod dirfsiou of the Ilureaii of Foreign nnd iHitnestlo 
OcmJUM*nH' Is prcimred to rc*cvl\e inquiries from Amert- 
eau busInesM men und Inwjirs relstlng to c-omiucrrial 
laws of foreign counirles, the taxation of American 
flriDK doing biidlnt^ss abroad, forumlltlcH In cioinoetloo 
with luiiikruptcv pr<»cecdJiigs In forelgii cvniiitries pow¬ 
ers of attoruer, etc The Pivtslon will cvc^utually 
bR\c a complete Iihrnr> nf civil and eoinim n Jnl codes 
of foreign countrlim ns will ns of reitrescntntive for¬ 
eign Isw imlilltHtloiiM In (‘iio|>erflti<iii with the coo- 
snlar ofllctrs, cixnniercial Dftucbc^ and trade cuminlo- 
alouers n flic of rtpiitaMe law practitioners in the Im¬ 
portant cNimmercfnl (vnb rs will Im* pnimred for tho 
coiuenteucc of Anu*rlcan liuslnc'iis men and their coun¬ 
cil, hut without Hn> obligntton or resiionsniUlty being 
assumed b> the 1>lTlslon In this ronneetlon The scop# 
of the oiierstlons of the new Division Is rather Urge 
and it has been designed tc» mcv>t the' long felt need for 
tin iiifonuntlon center on fondgn comuerclsl Jaws 

The Unemployment Hitnation varies from oag 
cxiuutry to the next 7 has In the I nited States tbo 
ooemplAyment sltUHtloii apiiears to l>e getting worse 
rather than better while in France It Is getting dm 
ddcMlly Itctter Our own countr\ Is faced with tho 
none too plc>asant thought of Imvlng perhaps as many 
as five million uiievnploved—New 'lork Cli> alone ex- 
|)ecls half a million unemployed during the winter, 
although a goodlv proiiorllon of this numl>er is tbe 
liiflnx from other itarts of the country In Franev', on 
tbe other hand, the iincmidoytd totaled In the neigh- 
horhcMMl of 109088 iqt till a tdinrt while ago, and at 
this writing the iiuudter has rc*cedcd to about 70,000 
There are no deflnite statistics on Uds subjec-t. but the 
French Oo\cniment reisirts that the nuudter of luiem 
ployed assisted l)> the cbnemueut reached 47,124 In 
January, 1921, and Imreasctd to H4S10 on April 88th, 
but on June 24th It had receded to Vl.cXK! Tho Oer- 
man imemploymont situation ts reported to be ImpTorv 
lug rapidly The BrItJrii sltuaUnn Is still dark and 
unesrtato 
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I a nadlly aocoMlble bed of inmvel. of flno weiurliur ■n if aefc Cmaitrt 
bolkllat miiterlah near the sHe has aa lamh lo do wHIi p 


oa Uh moat Ihvocable loeaUan for a road foandailOBt JMfhtf CnnriilataHiw oC ibi i 
■rlah aear the oHe baa aa ouiab lo do with p h a l aa a road aa haa the oharaoter of the aetaal roadoHe 

When the geologtot lead* hie eld to tte diflkolt taek of locathtf the rood 


The (Geologist’s Part in Road Building 

How Wuconsin’s Hi^ways Are Looted with Expert Scientific Advice 

By George'H. Dacy 


P HOKITINn Uv tho nilatnbpa of othir that 

httYo markiMllT iiu*rrnHt*tl nmtl InilliUniK hj 

not I'ffltlrntb Kiin(*>ltiif tho sKtiona wblob tbp roada 
ppuptrnted pr**^toii8 to cfJiiatni<*tlon In onler tii 
nil ariillablo nintpriiil, the YVIhpouhIh StatP Iltabftay 
OoniiulMdori Im oinkliia uulqtip utlllantbni of tbp trnltiPtl 
KPolofdral PxiicrtH on the Badger pa^rolla. Them* 
geolfiglcal PXpiTtB make (ximplete autrtra <if tlie nwd 
bnUdlng materUil reaoureea of the Ih*U through mhleh 
ORcb new road—^>e tt griivel, maratlaiu or eoiurete— 
paHhoa liefore tbo initial road improremont aotlvltlPM 
are started in tinier to apprnlfM* ii(^Miratel> the deblta 
and credits In nnk ami gravel materials atnllnbU 
locally In each liistnuce, thU HurTP> Is extendetl imek 
ward from either aide tif the road a dlHtanoe equal to 
the wagon haul from the nean^st railroad town 
One of the most (Titical expouses In hiiUdtng Im 
prored highways under existent eondltlnns la the etist 
of transporting road metal from distant supply imliits 
and, subsetiupiitly, of freighting It by wagon or motor 
trnok to the riirnl mnstnirtlon liiontlon II) her efll 
eiHit nse of sctentldc and geological skill, Wlsoonslu Is 
attmlnatlng this avoidable exitonsc—In many in 
atancea—from her highway constnictlftn bills, while In 
other coses, she Is retluclng It to a minimum by the 
ooonomlcal, snpplemetitory use of Imixirted materials 
aa reenforreroruts for her local resourceii In dollars 
and nmta, this sa\lng foots np to big amounts ns Is 
Ulastmtrd by the fact that last year according to the 
ad\anpe geologk-al survey practlml In lladgerdom, 
adequate amounts of bKul sand and gravel were se- 
curtHl at an average o<»st of |1 4(1 a cubic yanl whereas 
the same materials fnmi commenlal pita would have 
eoat an average of a cubic yard 
Aasomltig the average nilinmd haul at nn miles, the 
nap of local material of this description results In an 
additional saving of $1 11 a cubic jard for transports 
tlou costa. This Hgunm up to a gross saving of over 
|800() a mile of concrete road Kiirtlicrmore an econ 
omy In tnuk and wagon haul aggregating fn»m $1090 
to $3A00 a mile oftcit obtains mile of highway con 
otnicted As a rule the customary hauling charge la 
60 cents a ton for the first mile ot wngion or truck 
haul and 2ft cents a ton for each additional mile Im 
pro\cd highways usually are built out from central 
railroad towns to which the materfnls are shipped 
by rail and then hauled over the road Wb(m the con 
atructlon work reaches a point 8 to 10 miles from the 
rallnmd, the freighting cbargei attain exorbitant dl 
mensions 

It Is worthy of mentlmi that Wlacnnaln's state hlgh- 
wrays wbitb now cover 7500 mtlea and arc maintained 
In excellent condlllon b> Oil patrolmen who iudlvldn 
ally malntotn stn^tches nf ri»adwii> averaging over 8 
mites a man one of the best chains of tm 

pnwed juiThwars east of the Rocky Mountains. The 
geological snireys In addition to being frnttfnl for 
the original location of iiK^ai material for oonstmet- 
Ing the roads are also of Inestimable Importance In 
providing material for the repair and proper mainte¬ 
nance of the hlghwaya. The all round efficiency of a 


roadway is measured In terms of Its maintenance 
Wisconsin roads are among the best becatise |>r<»|»er 
snm>M have lieen instituted to render available main 
ti'iiHiKv* material for present and potential needs 
iMHt >enr Wisconsin ex|Hiidetl $2,]iC,npO In maintain¬ 
ing 7500 miltM of hlghwin It cost $1 87 a mile to keep 
the earth nunls of the stale in reiMilri |l 84 a mile for 
(In gravel roads, $540 a mile for iiiainutam and $220 a 
mile for cMncrete r^mda Just c<impare thewe expensra 
with th<ise 4if any other state wlii<4i does not follow the 
g(*ologicHl surve) system and voii will ImnuMllately ap- 
pretiate how Important la this rectmnalssance work aa 
measimHl In aiiunal upkeep costs 

Iinrlug the current motoring season Wlaeonoln ia 
featuring another Innovation In the way of special 
eiad condttUm, report service It takes the form of a 
blue print map of the state appropriately showing all 
the trunklines and Important highways and their con 
dltlon Tlila map Is issued WednesdAy of each week 
and Is dlstiibiited to nine branch stattons of the State 
Highway Department in leading cities as well aa 
among the most Important hotels. The map Is 54 by 
(Ml Inoties In slae and must be dlsidayed on a special 
bulletin iNiard plueed In a coiisplcnous imaltlon in the 
loMiy HO that (he general public may avail tbemselvea 
of the information It mipplles. The map Is issued the 
middle of the week so that nil tourists and mcdorlsts 
planning week-end trips may have mcmt recent road in 
Pumatlon at their service The map deecrlbea the 
kind—eartli, gravel macadam or concrete—of road and 
Its condition whether It Is under repair, the condition 
and character of the detours and other facts of Inter¬ 
est to aiitomoblllsts Hupplementnry weather report 
service Is furnished by the IT 8 Weather Bureau from 
Aladlson, WMsoonsln, dally to all the parties that re¬ 
ceive the maps so that the motorist may also benefit 
hy these reports about the potential antics of old Rol 
and Jupiter Pliivlns 

The geological surveys In many cases have resulted 
In a complete change In the type of proposed road con 
Htnu*tlim follnwed For exoMle, In one nriifikborbood 
the tntintlon was to build r fetnporary gravel road 
The survey showed that the auiqdlee of local gravel 
wore very limited and that a concrete road arould be 
the most efficient and ntlsfaetory highway to build In 
that section In some of the sandy sectlooa of the 
state, clay proves to be the best material to nae for 
mirfaclng above the send iWrch ia ordinarily wade 
for shale In the aandy secttvns aa thla material la 
ideally adapted for highway nae In oome of the 
countlea where granite pielvalls In large qnantltlea 
the purpose of the annrey ia to locate accumulatlqnB 
of diatntrgratad granite aa this material makev a 
very satisfactory and durable road. The granite wears 
weQ and sheds water admirably Rriefty, the tuteQatve 
studies and observations of tig Wlaconsln geologlata la 
resulting In the standardixatMm of the hlghwaya In 
accordance with the character and type of the local 
road material suppUea. Wlgcouala haa raallaed ouch 
aucccM as a conaequence of mring her atate geologlida 
aa prlBo alda In her road Imlldlng campaign tbgt re¬ 


cently I'ennsylvanla Marvland Illinois, Mlaanuii, kliu- 
ncsiiU and luwn Imve <Hqile«1 her metbeids and now are 
decreasing their highway constrnriton expenaes In a 
similar manner 

Dicyanin 

0MB yean ago, j)r Kllncr, late electrician at 
Thomas* Hospital, London, whose book on the hu¬ 
man aura Is welt known, said that the discovery of a 
mreeii to make the aura visible was not acddental 
lie bad been rending about the action of the N*raya 
upou phfiiqthorescent sulfide of caldum and had experl* 
mented upon mechanical forces of certain bodily ema¬ 
nations. 

hlarly in 1908 be thought certain dyes might help 
him, and fixed on the coal tar dye dicyanin 
When the d)’e was obtained ^aa ac^reena were made, 
the only satisfactory onca being glaaa oella filled with 
an alcoholic dilution of dicyanin. 

It was recognised very early that conaUntly looking 
throngb the dicyanin ncteens had an inlluence on the 
eyesight, an Influence which is not altogether under¬ 
stood today Everyone who uses the acrcens finds the 
eyesight markedly Improved, Moat were sll^tly praa- 
byopic. 

Modern ctunmercial photographic platea were found 
comparatively inseniiitlTe beyond xso, but experiments 
at the Bureau of Htandarda, Waablogtoo, D O,, oou- 
vlnced the experimenters that with dicyanin It would 
be possible to get the apoctor of bright stars aa far aa 

X80. 

But the dfe deteriorated quickly and there waa Ig 
norance of the spectral region tn whidt dicyanin wma 
moat valualde IHcyautu could not be depMded on to 
preserve Its useful properties indefinitely under or¬ 
dinary condiUomu Home change took place which de- 
Btn>yed Its senslttxlpg value 
The fact that dlcyanlu does not aensltiae the platen 
CO green and yolhiw Is apparent from the pbotograpM 
spectra The blue and red portions of the spectra 
are uauaUy separated by a gap xefffeaaottag Urn to- 
BPualUve organ The addition of pinaverdol to the 
atalntng bath la an improvement 

Staining Solntlon ee. 

Distil water , , , .140 

Kthyl alcohol « . 120 

Dicfanin A <1 2000) , is 

or IMeyanln 1 WOO , ,. * • 7 

Ammonia, 26 degreen .... . 0 

The human aura consist^ of a number of Igyv or 
strata one beyond the other extaodlng out into gpnee. 
There la the ^therlc dpuble,** which ratUdy aomniodi 
ttte bodji oonforaiing to its ahape, Beyond thla |g the 
Inner turn, 2 or 8 Inciwa tnond, and, biqrcaid thla a ggii i, 
toe outer aura extending 6 or 6 tnA ea, the outer part 
of which Is termed^the ultra-miter doirtle. 

Dr Kilmer thtnka the furce from whldi the fiare 
ariaat ta generntad wUhtai the body ttoMf Be teUt of 
drtans Mocerulng tlw effaet of elecMdty end 
on the Inner aura, and the oheiigM tv ehgpo and. Met 
of tha nun generkily eg th* nratt «f nmwa diaeeae. 
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iPifii|PDif flWQili Ficnarf fub 
^ Rwrr A. Mmiu 

I T Ufab«i(nlTjnrlw to many peraima to 
taani In tbia day of Ubor^Tlng 
faa<$litbii7 moat of fbo millloni of feat of 
mottoB pltftore fllm in nao la darolopad 
liy hai|A TlUa la becaoae tbo macbUiaa 
hltbarto derlaed for tbe pnrpow of da* 
▼elaptnCj^On ImTo Iwtm ctimboraome and a 
aapeiufTa andiiot faat enonirti tn makf 
tbair laatallatian profltablfi mtcept In ooa 
or two of tiko laraaat dim laboratoriaa, 

A new film dcTdopIna marfalne recently 
placed on tbe market apparently over- 
comae tbeae dllllcultlea Altbonkh It oc- 
enptee a Aoor apace only etabt feet lonir 
by two and a half feet wide, and la four 
feet -eight Inches high. It developn n tbou 
sand feet of film an hour, delivering the 
film dried, ready for tbe projector An 
other model, doable tbia length bat with 
other dinwnaloaa the aame, will have a 
capacity of four tboaaaud feet an bonr 
The tnacblne la almost entirely auto¬ 
matic in Its action, requiring the acrvlceH 
of only one operator who has simply to 
watch for over- or under-exposed film and 
to alow down or speed up the paaaage of 
the film throng the developing tank ac- 
eontlttgly 

The tank la oonstmeted of holler Irtm 
twavlly nickeled Inside and out It la di¬ 
vided Into six compartments, one each for 
deTri<g>er, wash, fixing bath, waah final 
wash, and drying The first hmr of 
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An automatie moUan-pictare filai develepaieat machine. The film contained in 
the magaxinM ia paaaed to the roHera and tanka at tha left 


these are arranged on one aide of the machine and the 
other two are plmod on the opposite aide with a 
water jacketed partition between. The beat of the 
water In this Jacket oootrolB tbe temperatnre of the 
developing and fixing baths. The film passes with a 
bellcnl motion up and down through the aolutlon and 
finally Into the next compartment OfTiiets In tbe par 
tltlmia allow thla paaaage fnna one compartment to the 
next without a twist In the film The air for the 
drying compartment is forced In at the Imttom by a 
blower, paNslng over electric heater wills which 
slightly warm It The film la uniformly 
dried, regardless of weather conditions 
There is an air brash attachment for 
tinting the film during the development 
process. 

The wbolo mechanism can Im lifted 
dear of tbe Unk by a eo tajm iim d air 
cylinder, ao that breaks can be mtmded 
and adjustmenta made quickly While in 
thla poaltlOD tbe action of the developer 
is dqiaysd by a water spray which plays 
on a imrtion of the film An autoroatlr 
tlevlce stopa the machine If a break oe- 
onrs, bnt this Is a rare occurrence In 
fact, over fifteen thousand feet have been 
developed on tha machine pictured with¬ 
out a break In the film or any other 
trouble 

A combined flashing and siphon sys¬ 
tem makes It easy to dean foe machine 
only fifteen ininntes a day being required 
Tbe machine Is operated under a ruby 
light, and five small lights behind the film 
allow the operator to examine It during 
development 

The usefolness of such a machine to 
Urge motion picture concerns may be 
Judged foem tho fact that the small ma- 
china pictured bdow takes tbe place of a 
whole film developing laboratory occupy¬ 
ing IflOO aquare foet or more of floor 
space and employing a number of men. 

Another film developlDg madilne, which. 

In Its general prindidM* resembles the 
maefatne already deacrlbed has recently 
made Ita appearance It is said to ellmi 
nato all jbe imdaalrable, expenolve. whato- 
fnt aiad foadequate Uboratory mefooda, 
mnch cutting and aplldng, redndng 
siOieei in Mdi one thousand feet from 
fofty or more to not mm than two 
aplfeee to eacn%eae fooosand-foot reel, 
eieesdve pat or exponalve and rare' dmm- 
icato; aeventy per eant of foe taboratoiy 
hs)p; all leas from eanfleaa or infoHor 
detelopMat, aft kM Item accident to 
Am) eft lege from dirt, dust or maika 
mtOeitoiian toMfoott aesaai or parts 


mislaid or lost, all loss from over prluUng of af!ctluual 
parts. 

This maofalDC, which la shown in tlie upper iUiistra 
tlon. Is Intended for positive film, whlib has a slower 
emulsion than tbo negative stock and can be develoiiwl 
in mnefa brighter light Viirtherraore, foe positive 
stock faas a greater latitude of development, which al 
lows for foe handling of many different scenes, with 
different exposure values. In one strip It is a question 
whether the usual run of negative, with over-exposed 
and under-expose<l sections, could be so handled 





Water Level and Weather ObaenraF 
tion Statkm at the Salt** ta 

By John Edwin Hogg 

I N all the years that tlw Halton Sea 
has been foe olijcrt of human intereot 
iK^tnuHt* of ItN etiuHiniitl} varying water 
h*velH, teniperatun*tt, and degrees of aa- 
lintty, no uciurato mlentlflc data con- 
1 ‘ernliig It extsts KImllarly there is no 
accurate data enncemlng tbe weather con 
^ lUtlons existing aUmt this grent inland 
HPA nhUh Is th«* onlv iNxly of water In tbe 
western benilHiiliert* with Its surface be¬ 
low ooeon le^el amt tbe lowest body of 
water on earth with the exception of 
tbe Dead M4*a of rnlisilite 
lu IfNM It Is kmmii tlml the Kalton Sen 
'Rus 550(1 feet below sea level, and In 1900 
Its surface kvet (banged to _M0 f(vt be¬ 
low sea level wh(>ti tlK> (Vilorado lllver 
overflowed and flooded its gn*at lielow sea 
level baMlii Hliiee foe flood of lOOTi tbe 
surface of foe saltuu Hea has coiiKtantly 
raised niid lowinnl, depending gpou the 
rapidity of i vniMiratton, which Is the only 
means bj whhli the sou s level Is hmered 
and the auionnt of anter fl<»wlng into it 
from Kiirplus Irrigation vtuter from the 
Imiterial and foaclMlla ^nll(vs and tbe 
several fresh water streams flowing 
Into It 

Sliiit a vsliutble flshlug Industry has 
come Into existence on the Salton Hea, 
and billions of dollars worth of irrigated 
lands are detsndent ti|Min the condltlona 
existing there the Dovernment has real 
ixed that aiTurale water hn-el water analysis, and 
weather data, are of great Importanee, and an observa 
tlnn Ktatloii was recently (May, 10',51) establlsheil on 
Mullet Island, a small volcanic plug that protrudes 
sboie the surfsev near tbe Impt^rlal County (Califor¬ 
nia) shore Ihe oliw*rvatUin station has been placed 
by tbe Inited States Weather Bureau at \^a8htngtoa, 
In charge of Captain Charles E Itavls, the origlnatoe 
Ilf the Ashing industry, who Uvea on Jtiillet Island. 
Henceforth daily reports are to he kept, and placed 
on flb* nr Wasblngton eoiicemlug the Halton Sea 
Tho Kalton Rea iduierratlon statkm la 
lisated at a loser uegstlvo elevation than 
any other lUHtltntlou heretofore estab¬ 
lished The nliBervntlon station at Fur¬ 
nace Creek on the floor of l>eafo Valley 
formerly held that diHttm tton. It being 
187 feet lielow sea level The Fumoer 
Creek station, bos ever, U eHlpscd by foe 
Salton Hen station with Its elevation of 
257 feet It may Is* said that the Fur 
nnee Creek statkm la not located at the 
kmest point In I math \alUw The great¬ 
est depn*ssloii In I>eath \ alley la the 
lirying Tan Salt 3lArNh, which Is 280 
tci*t Is low H4*ti level Ibe Salton Sea Is 
08 fe(t deep nt the deepest point yet 
sounded so tliHt If It ever dries up com- 
pletelv ns hiiH often Imhh predicted, a de- 
pn sslon rSt f(H*t Ih low sea level would 
lie left lids wiHild ireato a deprcMlou 
45 fet*t loner than tho lowest iNiInt In 
Death \ alter nhkb is now the lowest 
point of dr\ land on the nestem hem- 
iHiihero and tho lowest on earth with the 
exception of tho valley of tbe Dead Sea 
wbkh Is 1*100 feet Mow sen le\el Thun 
should the Salton S4a evatsirute It would 
supplant IVnth \ alley as the second 
deeiiest dtiirenslon on the surface of our 
planet 

Should the Salton Sea ever raise Its 
surface to levil hh It threatened to 

do when foe Colorado Hirer overflowed 
Into tt In 1005, isirttons of three euonnona 
OHlIfnmla eoiintles which arc all below 
sen U\tl would be Inundated This below 
Sen level area embraces the entire Im¬ 
perial and Coachella % alleys, whose Irri¬ 
gated farms are among the most produc 
tl\e on earth, valued at htlltons of dollam 
dotted witli nnmemiis prospenms cities, 
and pnsliiclng millions of dollars annu¬ 
ally in the value of crops alone On tho 
other hand, should the Halton Hea ever re¬ 
cede to tbe point of increafdng Us saUnlty 
beyond foe endurance of fish life, the 
valuable fishing Industry In operatloo 
there would be automatically eliminated. 
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The AU-Aromid Ve|&iAfo'' 

Hie Many Uses of tlie Sweet Potato, and How to Mako^bollkwt of TlitiiB 

By S. R. Wmtecfl 



T lfB 1021 sweet potnto entp for tbe 
entire United fttnlen—acoeptln* the 
July toreesHt uf the Unman uf Crop Kn- 
tlmates—la suftlcleut to pnxluee np{)roxl 
nnteljr J0(),UUd,UN) irnUous of syrnp—a 
roluino aniwestlijflr a reTlslon of the Hlldl 
ral phrstte, * a land flowing In milk nnd 
honey,*' to that of a soil drenched In sweet 
potato i^nn> *rbo figure of U 

partlcnilarly aiipllcaliLe lii tbe South, 
where nearly 1K> per cent of the Juicy 
yams' are grown Alahatua Oi^orgla, 

North CaroUnn Mississippi rexas nnd 
l^lsians—ln the order iinmed, are the 
principal sweet potnNi prodinlng states— 
each har\«>ML fr<mi H,tK)n,onn to 18,(HN»,t>0<» 
bnshots aiuiniilly 

Of course the supimsltlou tbnt 112,028. 

000 bushels of potatoes will la* converted 
Into a>rup Is hut ii fantasy—a flight of 
Imnglantloii! The sweet potato knds it 
Bi*lf to a \Nrlety of nwa—In fatt, an In 
stnictor lit H negro college In Alabama re¬ 
cently testified b(>fore a Congressional 
committee that this soiithem vugi table 
ftsKl was luied In 100 wa>*s Mith 

out attacfalug crcdeiiee or disputing this Halm, there Is 
no gainsaying of tbe flexibility of this underground root 
crop whose sprt«ailltig Uupm literally dot tbe Houth 
laml And sweot potato synip is the latest addition 
to Ita eimstautly expanding uses A process developed 
by H C Gore ebemlst In-chorge, fmlt and vegetable 
ntlllaatlou lalH>rntory of Hiiraan of Cliemlstry United 
States l)epartini4it of Agrlcultnre, mnk(>s possible tho 
maiinfaetnn.* of sweet potato symp Iwdli in the home 
and factory A production unit, recently established by 
the Uovernimmt at KltageraUI, Oa , will iMormlne the 
flNUdblUty of the commercial aptdlcatlon of the process 
The Initial exisvimental nm of the factory niH> 
efalucry yielded AN) gallons of syrup nnd the eosU of 
pnalncliig and marketing the prodnet are being stndled 
Meanwhile. Kuntheni homes enn apply the process U> 
elTect In extracting table ayruti from the faunible tuher 
Tbe recipe for preparing the U<]iitd sweetening on 
farms has lieea snct^fiilly established by laboratory 
vxtierimeuts The original fomnita, however, as an- 
umineed a few months ago, has Isen modlfletl by subse¬ 
quent fletemilnnttons of the Itiireau of (lieintstry The 
modifleatlon of the method of pn»paratlon Is in the 
interest of a Well flavored prtHliH*t The use of malt 
made from luirley or wheat Is mnnewhat restricted by 
the amended protH'ss inasmuch as the sweet i>otat(» has 
illsclomHl certain contents wbbb enable It to digest 
ita own starch ^ct, n llmltetl t|uaiitlty of malt can 
be emplojed to ndTantage The potatoes are boiled un¬ 
til wdt, stirred until they form a smooth pulp, water 
add<*i], the propi*r temperature Inminfl, nnd by Incor- 
IKirailng a Umtteil quantity of malt, which stands for a 
l»rlef periiMl the starch In the potabws fa 
convened Into malbise sngar and dextrin 
tin pressing the wort or the material In 
a state of fcrmeiitutbm these soluble sol 
bU, together nltU the nilmlug sugars 
originally present In the tubers, are read 
111 dltoived from tbe istohc* 

The niimonniB coinmcrclal Tnr|etlc*s of 
sweet potatoes are adaptable to s\nip- 
makfng the color valuing with the kind 
of |)otato For Instani'e, white varieties 
llki* Sitnthcni Queen yield a light colored 
tlnld ntblle tflo Porto HIco and slmllnr as¬ 
sortments prtMtucc sjrnps somewhat 
darker lu color Stored as well as freshly 
dug tnlicm lend LbemMelvos to the pro¬ 
duction of the swertmfug fluid—not as 
swent, bime\ir, rh maple or cane syrups. 

Tlie Intensity of tlie sugurness of the 
sweet isdato prislm I. may It bo said here, 

U Altogetber satisfactory for many uses. 

The slso of the underground rout Is Irrele¬ 
vant as far ns the qnalitw^ the aymp 
la coDcemeil llendn ncoMIng to dnlms 
of the Department of Agrlculturi*, lies the 
Immenso pciwtlbiUty of oommerdanaing 
the newly-evo|v«d process Fraquently 
forty per cent of the South s potato crop 
exceeds tho pnacrlbed standards of 
Northern markets in alae, thereby render¬ 



Tha syrup and tka dried pMBaaa fma i bnahel af aweela 


ing them well nigh valnelew fur ihlpment These over 
grown tulM-rs as wel) as ones dwarfed in growth, yield 
Hwoetenlug juice equal in quality to standard market 
gratles. 8<iundness Is the one absolute requisite for 
potatoes designed for syrup-maklng—decaying portions, 
dUeaseil talkers and other Inflicted faults must be dis¬ 
carded 

More about the method of preparlni/ tbe syrup The 
potatoes are washed and hand trimmed by way of 
removing dirt, hrulaes, and decayed portions The 
tutiers are then blanched (parboiled) Htbw In boiling 
water or steam Blanching, preferable to peeling, 
serres the puriiose of removing the IngriMlleiits in the 
peel which would Impart a green or brown color to 
tho syrup and an objectionable flavor The potatoes are 
■ubihergMl in hot water In a suitable vessri and tbe 
water quickly heated to the boiling point A few 
minutes having elapsed, the water la drained olT and 
replaced with a fresh supifly Tbe potatoes are then 
cooked until thoroughly mushy in buUluf water or 
In steam If the latter method is pursued, tbe water 
ctmdetuied should be rejected during the first half 
hour of the cooking period One hour abonkl be al 
lowed for the cooking, a time limitation Inviting tbe 
cells of tbe potato to crumble whereby the malt may 
Invudo and digest the starch fttcam under pressure la 
unnecessary as the higher temperature does not hasten 
tbe cooking of tbe potato. 

Once cooked, tbe mushy tubers are acrambled into a 
paste This Is occompHshod by atlrrlng, adding water 
until the contents of the vessel constitutes a nsooth 
thin pulp About two parts of water to one of potatoes 



ta g oonaet prapardMi. Tha BittM 
flm teovght to a tongmtam qf 4a- 
Ibwa rahrtfkheftt, a ogtollttoa 
tbd latrodnction ot Uw toalt Ob# 
oapt «t pale distmer^ toalt toa^N 
barlay or wbsa^ baaad on origliyU v _ 
of the pota to e s, ig ad^sd aiM tkefoni^ 
InooitKwatod Into the ptdp atol nrigtaq, 
which now aasnmea the "waai.** It 
la allowed to stand, with an otoaidnaal 
Insmtloa of tbe lUrring rod Whlto Idfi 
degreee Fahreobett is an expressed pg pftw 
ence, tbe temperatnre range U UbtoaH* 
varying from J29 to 145 degrees Fahtowr 
heli without deteriorating Htocta. At 
thu Juncture the stafthy oontsnu of the 
potatoes are devoured by the mall; the 
proems requiring from twenty mlnptes to 
one hour What sdimtlsto toon as ^ 
Iodine test will datormlne the oompletton 
of this rpsctloa, uamety. A anall glise 
found Is eqntpi^ with filter paper and 
a bit of the pulp placed on the filter- 
When the filtrate rnns dear the drops are 
lierinltted to toll Into n test tube con¬ 
taining a dllnte-^pale yellow, oclld aelii- 
thm of iodine In potassium iodide Each drop as It 
enters tbe solutkm forma a deep tone color Ag the 
reaction with malt progreeaeo, succeeding teste yield 
purple, brown, and yellow brown colore—and, ulti¬ 
mately are oolorlesa. The sUrcfa-eoasuming process is 
complete, and thus the end of the mashing period Is 
marked 

Tho marti drains without dimculty, and thna lands 
itself to a rarteCy of separation methods. The alnpicat, 
however, Is the rack and-doth system, well known on 
farms In the preparation of fruit Juices. The palp Is 
laid up in the form of flat cakes between wooden racks, 
pennitted to drain, and finally pressed. The equip¬ 
ment emiiloycd by the Bureau of CUcmlstry, and lUoa- 
trated by the photographs which accompany this artide,. 
consisted of a screw press, a large pan of ehest tlm 
fgrsBing tbe floor of the press plstform, a set df 
wooden racks, a wooden form for laying up the putol 
and prees cloths of burlap or duck Tbe eonstonctlon 
of a so-called *‘ebeesa** Involves the laying of a rack 
on tbe drainage platform. The form U placed thereon 
and the doth pnt diagonally acroea tbe foifm. the 
comers being oigKWlte tbe sldM, The mash is pouied 
into this dei’rcased **Tslley/* and tbe four comers of 
the doth ftflfled over so ae completely to envelop the 
mash The form le lifted and another rack placed on 
top The form ts again put in position and anoChcr 
cake of mash laid up Tbe operation is repeated nnttl 
tbe pile is os htih aa desired. Ueanwhlle the wort 
or sweet portion of the malt flows off without applying 
pressure other than Its uwn faearlnesa. fillght force 
will yield a big volume of wort while heavy preaenre 
Is ultimately resorted to The material 
while In a state of fermentatlaa U aab- 
Ject to vNtatton from mUroorganlaitta 
which multiply raidaiy in radha, do^ 
and pressure plattonna The prisalng 
equtiHMnt dunOd ha dded or kdpt nader 
water when not la V9t, ojOierwtoe oh- 
JecUonaUe flavors assy be traneaUtoed to 
the aymp. 

The eweetonlng fluid hi now ready fpf 
table and enUhary tee, for maantochte- 
tog candy and as a allKlng gyr ap. Ifa 
beantlfol color la broaght forth kf 
tog> wkUh may he-aecboqilkhed by aVBw- 
ing dm pTodiut to ftand foe a dv hr a 
iidfletai period of tlaw tor tom|nUe 
saBa to torm Then nU aboq^ thtoa p» 
cent of the weight of mm torvao cd wfint 
le ebemtoaltfl knoym ag toearfgflht ^ 
cM water adednato to eaai^ fil^l^ 
The tototm to ditemd oted an he^te 
tom a tetotegertocagaa tm I 
•aUe to dfstoiva juid malm thato < 
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W ft M* iMl«ft «( pnr- 
!^4U flbiME Of otlMf 
' ttjiMndnt Thoadz- 

ftont lo JMod to beUtaf 
p0l|i^ pantottoff to otood liof 
fltomt ndaotofl and tho 
fMv i i ito O^><l bar fllMttoa. 
»o BOPid to thea 

f *OP CIi fct |i^ to toe B«OtMOI7 


a@»N1!^ ^MBEICAN 


tlo pteU of ortvp to 64001 
toooo^M of tibo w«l|bt«f 
ttfi poiatoof MterlDf Into 
fti oo wp ootttoo. Tho 606t 
of Unofirtoro it ntatlTtlj 
lawt oivl too tootood of jprop- 
otottoo to tatNBo mtd foctocr 
totobmponttloirtr tlnplo Tbo 
flttOt pvodoct to an ambot^ 

OQlorod ornqi poot twi nc a 
dtotlnectvo flavor not at 
tvroet aa nMple or otne 
u ryp t, to be onto. Tbe In- 
tekMdty of tti twreUwat. 
bo>wvef> la taOclent tor a 
OMiltltoda of nett. Then, 
too, the convertlon of tvreet 
potatspM Into tyr up offen a 
bif pootlblUty In the tnber- 
prodnelnf Boath, where 
maihsto are freanenfly far- 
removed and ttorate fadli- 
tlee inadaquato* AU Uuuikt 
to a chemical proceM of 
miA trdkiaforminf powera— 
aa oncouth nndorgronnd 
root becomei a table deli¬ 
cacy and contribatea to the 
rellidi of alnaeniiapa and 
taffy! Tbe varlona pleoet 

of kpiMintttK emplojrdd In uft, ow “wwt” mt 

extracting ayrnp from aweet 
potatoea are abown In tbe 
aoQOupanytog lUnabatlmi, ^ 

and one to Immediately struck with tbe itlrapUeity of 
tbit prooeaa. Indeed, It tbould come iiitu pretty gen 
eral ate, not only In large sited oommerctal planto hut 
on tbe onall farm and In tbe home 

-T 

Bffaet 9t GisoUm Bcnw?al oa H«<it Yaliw of 
Nstnial Gm 

T HB Barcan of Iflnes, in Tecbnlcel Paper No 208 , 
preasota details of an Inveatifatlon to determine to 
what axtant toe general pobilc and varlout offldal 
bodlet have been jnatiflod in toppoalng that tbe removal 
of gaaoUna from natural gaa greatly decreaace the 
beattag valne of toe latter It baa been found that In 
general tbit decaeaae In beatlni valne hat been over 
eattmgted. In tbe type of gaa ordinarily snppUed to 
toe domeatlc eooanmer Iom in beatltig power was found 
to be about 2 per cent after the removal of the gaao- 
line vapor Aa a role gaacdlne vapor to naually accom 
panted by proportionate amonnta of other conetltuenta 
high 1 ieatli:« value, eo toat a gaa high In gaeoUne la 
nanally one of high beating value, even after the gaao. 
line haa baen rmnoved. Where casing bead gaa to In 
vetred tbe percentage of Iom la lacgw, hot only In ram 
totancaa doga lodi gaa reach too domestic consuiDer 
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mt** nt Utfli prMvufo. KigiUt gt«u»>Jsslrat«d eopp«r kcttto that •srvei for aookiBu the putaloea. u a 
mam ton, and aa an evaporator 

Apparatus for getting the biggest value oat of the aweet potato 

of Punctoro Plant Protection eutouiubiie iirn punctu 

^ Jh y^Hi ctiii imagine a roiidstde Kprliikled lll>orally of this plant whlth hiv 
I with lacHts and needles all lying iioint side upward, Kortuimtelj, ilu* pun 
reads to spread dlHctnnfort and illaHStor among the iHtoble ground. It can 
^ louring motorists and bleytltots which pass that way vntloii whhn pnMuta 
ff* you will frame a good mental picture lyf actual condl nmdsIdi^H, when^ 

tloiia existent In sections of Arlaoua and Cnllfonila the standpidnt of 

58, where the puncture plant has been Introdncwl and at resortcKl to uiiHUcceHNfi 
to climated Krlentlftcally this weed to known as THbatos t'bi \lncH grow so lt>w i 

lal rerrentHu probably because It spreads trilmtotton and that it to ImiHwslIile 

ral terror among all owners of Jiillati>cl lire veblries It ''ith the nnmer liefon 

be to a native of southern Bnrope and was Introduc'ed to mauj of tho plants uhl 

In this country In burs ImiHsItlod in the fleeccM of Im- pnslm-e burs and st*«l 

er ported sheep >Vhen mature the fruits, or burs <rf agricultural nntlinrltlei 

to the puncture plants split Into 5 sections, each of whith tlveness of ir<»u sulfate 

nd to equlpiied with a pair of shan* Hplnes. These see* Ing the pimt.tiire plnti 

im tions are scattered about over the gnnind In such a larfett coiitrtd un^asnr 

m way that some of tbe points are alwaja directed up- torlng dangers due to 

ita ward ready to penetrate and puncture any mbtor tires come enilgratit whb h i 

to which pasa over tfacm mctbcMto 

■o. When the a|dny needles of the puncture plant are The IlluHtratlons l»eb 
Id embedded in automobile tires It to very difficult to gem^ral aptiearanee ol 

im locate and remove these destructive Iwyonets which seeds and Intw they 1ml 
er repeatedly pride boles tbrougta different Innor tubes surface of automobile i 


as toey are inflated In tbe 
contaminated castng Tbe 
spiny seeds effect a double 
<loHe of damage iDasmueb as 
tliey spread tbe luf«PCtion to 
ut w HectlouH which pre* 
vUiusly may have been unac¬ 
quainted with the otinoxloas 
plant. The seeils may tM 
carrietl In automobile tires 
long distances and tfunlly 
diiMisited l>y the roadside 
where they germinate ami 
|ir(Nluce T 1 PW plants In ad¬ 
dition, the seeds an* dlHsetn 
InnttHl widely b\ wind rain 
fliNsI, spring fresh* t and 
Hiitiw 1 hi r nft***! work 
their wars Into the coats of 
market 11\e sto*k or else 
the pniM tnre weisls kfl 
barvesteti with market bay 
IttH'OUtly 111 one Mi\ or an 
otbi^r, seeds of the piiinture 
plant have lann IntTishirtHl 
Into Kansas, ArkamiaK, 
Texas Nebraska, Iowa In 
dlHiia and Illinois and at 
present the ohjectbmable 
Inirs and spiny sreils are 
tausliig mmli havts* omoug 
the motorists of thoae re 
glons The iM»tslbJlltb s for 
daninge fnmi this plant are 
well lIlnstratiHl b> the ex 
lierlemi s of a Cattfomln 
motorist w ho nqiorted 70 
pumtiircH In one tin all dU4» 
t4> the puncture vine In 
some M* flioiiH w Itorc tito 
‘ aooiiiBu the putaiocB. u a pulu tiirc plant has liecftme 

* StahlIshHl on*, half of tbe 
Iq bbjilo tire and apiinixl 

mately ontHiiiarter of the 
autouiubib* tire punctures r*»siilt from the spiny lairs 
of this plant whUh are distributed along the wayNldes 
K<»rtniialel>, the piiiu’ture plant Is an aumml and on 
tillable ground. It can l*e cnuirullcd by repeated tniltl 
ration whbb pn\(uU tbe formation «»f s«*ed Along 
the riMiitHld**H, wher*» the weiils are m*ml elniigeroaR 
fnim the stanelpolnt of tlie in*»tortols, mowing has l»een 
resorted to iiiiHUcevsHfiilly as an eradbatlon exis^Uent 
ru* \lneH grtiw so lt>w and spread so ciewe to tbe ground 
that it to ImiHwslble to cut Un^m *>tr satisfactorily 
with tbe mower hefon IU*\ ft>rm see*! 1<uriUenuore, 
mau3 of the plants which are dlpiied will subseqnenily 
prisliice burs and st^tl the same h«*uhoii The national 
agricultural nutliorltles ar* now testing out the effee* 
tlveness of ir*»u sulfate and crmlo *dl tqiravs for elestroy 
ing the pimt-tiire plant Potentially, they exitecf to 
larfett coiitrtd un^asnees which will niliilmlae the mo* 
torlng dangers due to the imiicture plant, th* unwel 
come enilgratit wbbli rLUtluHl our shores by stowaway 
mctbcMls 

The illustrations lielow tive an excellent Idea of the 
geiH^ral eptiearance of the puncture plants iqienlug 
sueds and how they Irnlte*! tlicins* h(>H In the mift ruliber 
surface of automobile and btt\4.1e tiros 



^ itfbMM iffi CgiliHr«U» toMAH Mi tlw wiy tt wotog dcftnetten ipoz Urn wuMipMttng nwtortet 


















184 


SCIBNTIFIC AMBRICAN 




The Economic Aspects of Mdnlizadon 

Wkat It Heaiu to a Modern Nation to Pu m Anqr in llie Fidd 


M DBILIZATION, or tho nntt ptaaao of war, altbouirti 
for an aut*o(moaii(. |>urtM»w, from an ecunomli 
Ntaodpulnt abould Ih* ntffanled an u probleB InvolTlnir 
lb« tranalation of pntontlal Inhi kinetic enenty In the 
proctHw no new fort'c Mhnnld haTe to Iw rioatcd The 
Htored cuerjcy HhouM merely require to Ih (converted 
Into a morlnir force, for time (tom not |H*rmlt the sen 
I ration of ni»w eneriry after the c loorveney arlsee. 

Elllelency In warfare oannot be attained witbont 
ecnnoinli eflUlency, and there ean 1 m* n<» economic effl 
elencT If the economic fat torn i»f Kupidy and demand 
be Ifcnored Supply In a country iHMMeMHlniK ao raat and 
dlvendAed a wealth oh ttiat of tbe Tlnlttnl Htatea ia 
largely a matter of tranHporlation, hence It la aaaerted 
with confldence that no iilan for moblllaatlnn ia a 
prat Utul plan which lanorea the cxtHtliis tranaportatloo 
fadlitlea ami the problem whit h their acientlflc ntUiaa- 
lion in an emenctmey preeenta. lu aolutlcm requirea 
tbe Iwat braina and the beat efforta of the Nation, and 
in that aolutioD every department of Govamment amat 
be emplojred, In tbe future tbe entire caMneC moat act 
ai a Oooeral Staff Oommlttee upon mobtllaatkm 
The moat caanal laveMtiBatliHi will ahrnr that onr In 
dnatrlal mcdtlllntlon was aerionaly retarded by reaaon 
of a cennpiete failure on the iiart of tbe Govomment to 
provide in advance for the coordlnatlcm and etRcieot 
ntUlaatlon of our commercial and indnatrlal asendes. 
Pallluf to perceive the eaaeuUal relaUon between the 
moblUiatloo of our manpower and Induatriea, an at¬ 
tempt to de«l with tbe former alnsly and lu a detached 
way, raudered the Imlnatiial moblllaatlon for a time 
Impossible. The Initial mistake threw tbe irfaolo couo- 
trr Into a state of economic chaos frenn 
which It has not yet been extricated 
The financial loas which this entailed can¬ 
not be cofflpnted, some of the more appar¬ 
ent reenlts heinir the wom-ont condition 
of tbe rtllrotda, a bujce waste upon a non 
exlstlnir e me r g ency fleet, the unnecessary 
hijch coat of living, and an enormous and 
dls p roportlonateiy Increased ilelit In cimi 
parLson with that of other countries. 

The damage to the railroads resulted 
from their misuse and abuse, and the dls 
astrous effect upon the economk life of 
the country from a complete dlsreganl of 
tbe economic principles Involved In tbe 
iMlance of auptdy and demand, both of 
which might have been avoided In large 
measure 

The continental territory of the TJulttnl 
Htates may be rongbly divided lnh> two 
areas with respect to industry, f«Mid, for 
age and fuel pn)dm‘tlnn and tbe traus|>or 
tatlon systems serrlng 11 Tlie first area 
comprised of the Hfntcs of IlliuoiM, Michigan, Oblu, 
Indiana, Pennsylvaulu, Maryland l>elannre New Jir 
Hey New York and the New KnglniMl States is i^sson 
tlslly an indnstrlsl and non-rarplus food, f«>nige and 
fuel producing area sltlilu nhlch are UH*ated the 
vast majority of tbe manuradurliig plants of tbe conn 
try, and at least 05 iH*r (*eat of those adaptable to 
munition production The remaining territory constl 
tales a vast suridua ftsKl forage and Aud-f^iiclng 
area non Industrial and eKM*ntlall 3 ngricultnral in 
nature and depending upon exportatitm for the mIh 
B orptioD of its surplus prislmtion TIic ecuiiotniL lift 
of lM»th areas Is di*iM*ndeiit uisiii the railway systems 
within them Tbe first ImiMirtM fiMMl fiul ami forage 
from the second, and exiHirts Its inflnurn(*tures to tbt 
latter and to foreign markets. Tlu* sectmd, wbllt not 
essentially IndnstriaU la Industrially aclf snstalutug, 
but abaolutely dependent for Its wealth and f*4.*ononik* 
stability npcm tbe export of Its surptus of food, fuel 
and foragav 

At tbe Iteginnlng of the late war despite years of 
warning, the railroads were not only not prepared to 
meet the altered drcumatauc s which the emergency 
of war develoiied, but were for a time nnahle to de¬ 
velop their normal Industrial capacity Tbe caiiae of 
this breakdown In our National traniqiortatkm and In 
dustrial syatems Is readily d^scemiUe 
In the indnatrlal ar4*H the population was suddenly 
angmented with a couHctiueul increased demand for 
food, forage and fuel, while tbe normal supply of these 
commodities was dlmlnlshi^d through the InabUlty of 
the railroads to handle them, the railroads for the tlma 
being wholly employed In tbe transportation of troops 
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andr their supplies Prlcos were, therefore, Inflated by 
this disturbance of tbe economic balance of anpply and 
donand, coupled arlth whbh aaa the wild extravagance 
of the Govermnimt In oonuecUon with tbe labor wage 
for Government work. Oolncidsntly tbe draft de* 
croaaod the supply and the war needs Increased 1^ de- 
nmnd for labor 

On tbe other hand tbe pr^utatloo of the agricoltnral 
area decreased colucJdently with an accumnlatloii on 
the hands of tbe producers of the normal snrploa tk 
food, forage and fuel, exportation being Inte r rupted by 
the lack of transportation facUltlea. In this area, the 
surplus being In excess of exporutlona, an Immediate 
stringency in ready m<mey occurred, though the wildest 
speculation was eoctraragMl by the fieniied amrfceta of 
tbe Industrial area and f«H«lgn countrkm which were 
willing to pay any price fbr supplies of food, fuel and 
forage* thus still fairer inflating prices. With Increas¬ 
ing prices for the necessities the labor wage mounted 
higher and higher In both sections. 

8o soon as war was dactaied, and not before, In¬ 
numerable agents of the War Depar tm ent were de- 
spatdbed about the country to ariect sites for the mlU 
tary cantomnenta. This was done wholly without re* 
auM to any preooncelved plan and the Itmltatloos of 
the transportation aysteoi of tbe ooontry as a whole 
Gongresatonal political Influence played no small part 
at this time, so that at tbe very crista when every 
provision poMble should have been made to relieve the 
great industrial oyatem of tranapMatloa comprised of 
the railways north f»f the Potomac and east of tbe 
Mississippi ntver, enormous new popnlatlone were de- 


lllH»rately crcatitl wlrblu tliat area at Camp I»evenB, 
near IhMton, Camp Lptun uud Camp Mllla near New 
\ork Camp Dlx near I'hlladelpbla and Camp Meade 
near Haltimore, nil within the mtwr complex and Intri 
cate industrial regbai and athwart the most vital link 
of ralluay In America. 

The natural conaMtuenoe of the HStunlshlng error was 
that during tbe period of reafljnatment of the railways 
to the burden of troop transportation and supply, tbe 
Industrie of tbe East were stalled Every port on the 
Atlantic coast immediately became choked, and the 
entire railway ayatem of the country felt the ovll 
effects of the almost bopeb*aa (xmgestlon along the 
Atlantic HenlKuird No effort whatever wag made 
Ut relieve the railroads of their excessive burden by an 
lutellUumt use of tbe pri(*elesa coastal ahlpplng commo- 
Dicatlon between the Atlantic and Gulf porta for tbe 
puriMwea of troop movements and tmop supply 

It almost seems that some perverse fate blinded the 
Qoverninent In tbe crisis to that which Is now clearly 
apparent A study of a rallruad map will abow that 
within the area east of the Mlaslaalppl there are two 
disUuct systems of railroad communUntUms viewed 
with reflect in their origins and termini Tbe first 
originating at Chicago and 8t l^ouls, spreads like a 
net over the Industrial area, focusing at New York. 
This system is cssenttally industrial, like ths area 
which It serves, and If tbe fisahoatd link between Bos¬ 
ton and Washington, or ths pulmonary artery ladns- 
try, be overstrained tim entire system will be parelywd. 
This system, then, la vital to Induatry, and stooe a 
(xmplete Industrial aanbltlaatlnu la vital to auDoaiS to 
war. everything possible should have bean done to re¬ 


lieve it of unnscesoary bnrdan. Obfviomdy no uanton- 
ments sbouhl have been created within the todustrlai 

area 

The aecond systom originating at OUeago^ 8t Loola, 
kfemphls, snd Nerw Orteana, touehes the Atlantic coaat 
at tbe porta «f JackaonvlUe, Stovaiusah, Cbariestoto 
Wilmington and Norfolk, focoalng at PetorabUfft Va., 
In the strategically vital zeglon of tbs lower Obesapsaka. 
Tbe Bdrplna food, forage and fool producing area 
within which this vast system Uoa Is wholly sepante 
and apart from the Industrial area to tbe north, yet 
bound to It by the north and eouth trunk llnee of 
the MisslBSlppI Valley and the Atlantto Seaboard and 
the two parallel intervening lines paaslag aonthward 
from OIncInDatl By mrena of these excellent eonnec- 
tions the products and populatloa of the two ureas 
could have been frrely Interchanged witbont taterrnp- 
tion to the east and west flow oC traffle, the entire 
region beyond the MlsalBsIppl being equally acoesslble 
to either area by reaaon of the common bases at Ohlcago 
and St Loola. The eaat and west lines of the soutbero 
system were in no sense essential to the indnatrlal area 
and, therefore, shonld hare been ntillaed for the move¬ 
ment and supply of troopa. Tbe withdrawal of the 
military pt^nlation of tbe nortbern area and Its die- 
trlhutlon In the aoutheni area would have c rea ted new 
amriEeCs for the aoiplus of tbe latter and at the sanre 
tlnm would have eoonterbalanoed the Inerement to tbe 
luduatrial population. 

The advantages of the aonthern over tbe northern 
area with respect to the length of Gie training oeason 
the l(»wer coat of fuel, and tbe saving of transportation 
tonnage which Is to be effected through 
the lower fuel requlromeota of the troopa 
are obvlons. It Is apparent that tbe coat 
of training a given number of men would 
have been less In tbe southern than It was 
in the congested Indnstrial area With all 
tbe cantonmenU located south of the Po¬ 
tomac and Ohio Blvers, the couUngenta 
from New Bnglajid, the reg^oo of New 
York City and New J(*raey, could have 
been moved aouthward by coastwise ahlp¬ 
plng, leavlDg the rail communications of 
tbe Atlantic fleaboard free for indnatrlal 
purposes, those from western New York 
and Pennsylvania, ftom Harrioborg and 
Pittsburgh, southward via the Norfolk 
A Western Railroad, those from UIliiols, 
Michigan, Ohio, and Indiana by the 
Oheoapeake A Ohio and its aonthern eon- 
nectlons Rlcfamond and Fetersburgh 
were tbe loglral points for the dlstributlcm 
of troopa along the aonthern seaboatd, 
by tbe flouthcra Railroad, Beaboard Air 
Uiie and Atlantic Ooaat Line From Ht Ixmla and 
dncinnatl the mure western contingents from tbe north¬ 
ern area could have been distributed aouthwanL 
Meantime the entire railway system of the Indnstrfal 
area would have been fnnctloiilng with Its east and 
west Hues free of troops, and witbont an exceasHre 
bnrdeo 

Tbe lesson to be derived from our recent expe ri s a ees 
Is that a moblUiatioa plan must be prepared la ad¬ 
vance of mobiUaatlon, and this plaii must cootdlnato 
the commercial. Industrial and purely military factora 
if tbe best results are to be derived during tbs war aa 
well as In tbe days of peace that must follow 

Tbe rail communioatiuus briween Rt liouls and Chi¬ 
cago, dncinnatl and LouisvUle, OlnobiiiatS and AUaota, 
Wariangton and Richmood, and Philadelphia and the 
Icreer Oheoapaake must be kept free of fM traflie; 
by setting apart the coal fields of Psawqfavaala to the 
northern, and the coal flelda of Virginia and Woat Vl^ 
glnla to tbe aouthern area, and the n^oa west of ths 
lUaolaripid, whUe the co astal ahlpplng must bs to 
organiged aa to rrileve the north and aoutii rail com- 
mnnloaUooa of the Atlantlff Seaboard of the magtmmp 
bBfdea poaoible The food and foeage dtawn fUkaa 
toe gnin and be^-proftndag legtona of the west mam 
be latrodacad into toe nortoara area at Chicago mul 
& Loiria, and Into toe koutoare area aft Lotfla, 
MwiP h U sad N«^ Orteaaa, with' iKaiufik CUy ag toe 
oamaroa dimribndog mint Thna ^ toe fwobton of 
auUUaation be aelvedi^ amtolttnm of d to^ ijjanee 
to and di ai p ca tie n of toe pmmUfi Itoi e# the totaatgy, 
and a maximnm of eaee Akd eap e dt titoa to toe 
da^ of BoUllgattoB. 


Y T ERETOFORE mobdizaium Aoi been regarded In ihu ceunirp 
££ 01 o matUr vheify mUhm the province o/ ihe IVar Depart- 

menl. but it muit nom be apparent to eaerpone that mere Mogre^ 
gated aggregatiom of combafonCt wifl no longer fii|!cc /or war, omf 
dull armies man not be assembled os o/ fort wilboul sortous mlerference 
anlb the social and economic Ufe of the State whkh fwntahe$ them 
Our bife experience bos lougbl us (bd( the VfhoU people must now be 
mobilized along With thetr maiermi resources So, too, the turn has 
passed »hen failure to ceordmale the commerctal, mdustnal and mdUary 
programs merelp mve/ved dupbeahon and unnecessary expense Under 
the complex social and economic conditions of the present the three must 
be considered con/omth, not ahne for the sake of a saomg m money and 
effort, but in order mat the economic organuation of the belligerent 
State may be made to serve edicientty the war macbme In thu article, 
Mr Wue tells us wbat thu uUimalefy means —^The Eorroit 
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Rapid Transit Arithmetic 

Hie Principle of iIm Economic Unit Applied To Large Cities* Utilities 


W BSa ttM Mtencnt prlatsd broadout In tbe 
ttaltsd or la Oimt Briteht that *tb 0 prtn 

dpi# of the •oooomlc unit, as applied to conatruotlmi 
eoati aad operation of tranidt llaev In larvo dtUo, en- 
ht fle d tt IttevitaUe titcn»ae of paaaeuaer faraa,*' the 
naaa of the people would nut uodentaiid the neantng 
of It And yet by open and frank dlacuaalon—by in 
tarpretinir this welMuMwa engineering principle ao that 
**tiia BMo in the atreet" could understand It Lord 
Ae hflaM , managing director and Mr Frank Pick, ae- 
aletaat mana gin g director, of the London Oonnty tnm. 
tadeegronnd and 'boa lines, achlered that which might 
hare been regarded as taapoadble. 

The inereaalng of base fares In the Zone system 
ttere from one penny (two cents) to one and one-balf 
pianfee (three eenta) with rlrtuatly no complaint by 
the people That UUa was an achievement that the 
one-pennjr base fare was almoMt ao sacred a tradition 
In Kngland as Magna (Tharta, the parchment of the 
ortgUwl of which rests In the BrltiBh Museum, must be 
freely conceded Post-war burdens had been piled on 
the Brtttrti people until they stancred under the 
eotoaaal whole 

When, tberefore^ the eoggestlun was advanced that 
transit fares mnat be incrtwaed fifty per cent else the 
oompaniea would be compelleU to retain the Qovem- 
nmnt guarantee, or be Inaulveut loud protest was regls- 
tmd by certain wiiters who seise every opportunity to 
pndndlce public opinion on all mattera in respect of 
the peoide’s ntllltlea. 

However, before tbeee protests aammed considerable 
Tolnme. the managing director. Lord Aabfleld, who Is 
American trained In railway acience, asked his as- 
atatant managing director, Mr Pick, who also is 
jSraerican-tniliied, to take np the frank dJscnasion with 
the people, throuidi legitimate advertlalng channels, of 
tiM precise sltustlon of the companies, explain why 
lacreasad fkrea were tiecesaaiTi and that, unless they 
were granted, it would be necessary to ctmtlnue tn 


Correspondence 

Tbs edwon si« not nupo m i b h for usienietitt mede 
ID the oorrespoodeiioe column. AnoDymous oornmu* 
nfaarioDs cannot be ooosidefed, but the names of oor- 
rsependenti will fas withheld when so destred 


(Hd Thoivkt and N«w 

To the Bdttor of the ScnsNTiru AuEaicAit 

PrafesBor Bddlngton appears to aasert that there 
are absolute things as matter, snd that force is pursly 
rristive, and also that matter la merely a aymptom. 
and the reality la the field of force (Space, Time, and 
Oraritatlao, pp 42, 78. lOI, 191, cf poaafm ) Dcmbtlem 
by a universal theory of relativity ns dlstlngniahed 
from the qwclal and the gencnil theory, those discord 
ant poaftlona could be harmonised But It la difficult 
for the **«oterikot” to penetrate to the underlying 
verity 

It la vastly amusing to see tbe materiallats (of whom 
1 am one) idvlng np matter as an ultimate reality In 
taking perhaps a final leave of this snikpoaltltious and 
degraded entity, It la Interesting to consider some of 
tbe views entertained of It by men preeminent for power 
of thought througtwiut the ages 

Plato called a material ofaiect a shadow of the real 
Oonrtaa of Lconttnum wont him one better, and asserted 
It to be a particular Instance of that which Is not 
HeractItUB before him an example of generation and 
corr upt ion, of a passing from not being tbrougb being 
to ttobMng again Democrltos, a fortnltons, or 
neoassltDtert, or gtlf-dctemilncd coneourae of atoms. 
Bt Augnuttne, harktng back to Heraclltos, a temporality 
of the Btomal The •rhoolinen, a group of transitory, 
vatyjCbg aeddcntB Inhering In a perdnrable. unchanging 
hypcetagig, Berkeley, a group of'visible and tangible 
phenooNnu Bot manifested by an undertytng substanoe 
BwMHeg, an extoadedt inert «ittty occupying apace, 
9 congeries of onextended, eoerglslug monads 
fipteogg, a modlfieatioii the divine substeoce Kano, 
g Bumifold of IstuitUn, H(«el. a figment of the con- 
tmtlaut w—rfifcwt a mode of the unoonditioiied. Mtn, 
dfi^aiigirSMSBty cf gmaatiem. Bpenoar, a 

imtam «e tt# 

SwfSikiw at laMIeet fniMU Bomb, • Imi^ 
IMM porik» ft VM* wdomd Mth tko ptlaOtit of 


By John Lathrop 

find financial backing from the (lovemment In order 
to carry uu the service and new commitments essen 
Ual to continued operation and the supplying of tbe 
peot>leu service necils 

Air Pick called In his pulillclty exiwrts, laid before 
^bem the adentifle prlnclplei Involved, and told them to 
go to tbe people with their arguments. Preliailiiiiry 
obJectloiiH piiblldy expressed had been, as exisHted 
among tbe line of ^'watoreri stislL** '^seUbih corpf>ra 
tlonlste, and so forth 

The pnblidty men proceeded, first, to elucidate 
tbe understanding of the average pertsm the practical 
ciut-worklng of tlie principle of tto economic unit Thej 
showed how, as a dty grows toward a I'ertaiu nmgul 
tmie, tbe economlei are p reser ved, and costs of public 
utility In ivmstniction and fiperadun are mliiccd per 
nnlt They went on to sbtvw thdt, after tlw <lty has 
grown beyond the limit of economic else costs. Instead 
of lielnK lesaoned iier unit, are Inevitably increased, 
that It costs more per passenger to build and <»perate 
in a dty of a mllUosi population than In one of a bun 
dred thousand, and that when poimlatlon mounts to 
the six millions of Lontkm or New York, tbe economic 
limit has long dure been passed, and costs per unit 
are vas>ly more than when the city was small The 
invidvemt ut of the mechanical works—the Intricate net 
work of pl|M*M, conduits, sewers, watermalns, telegraph 
and tele|»hone wires, the heavy and pi^rmanent pave¬ 
ments—entailed Inseparably higher costs Tbe grow 
Ing congestion In tbe streets, especially after the popu 
larlaatlon of the automobile, likewise prevented tbe 
eoonraiies ublih tbe mass of the people lielieved were 
possilile In a larger city, ami addeii to tbe passenger 
mile costs of oiterntlon Tbe general Increase of cost of 
supplies and materials, they showed, was ifiO per cent 
For instance, ears uhltdi cost two thuuiiand pounds 
pre-war now cost seventy five hundred i)oaiids--an In 
crease of 275 iier cent And so on of jCsftem 

The arrangement was effected with the Minister of 


Transport that on September 20, 1020, tbe Oovemment 
guarantee should be abandoned the fares be lucreaaad 
fTtiiii oue-|>euuy base to one and a half iwunles, and tbe 
com|Hinl<w i\ould staiHl uu thtdr own footing finsm lolly, 
mei^ting their ilmrgi^ fmm tliclr own revenues, and 
asking no aid fritm the luihllc tnBKur> 

1 talked with Mr FUk at the companies beadijuar- 
ters In Fleotric IldUHe WiittmlnHtir after the report 
had lieeii prepared by Ijord Ashfield for submlMsltin to 
his stnckholders. *lluw ixteiishe was the volume of 
pmteHl > I asked 

"We have bin, he ansuere<l iHiIntlug toward tbe 
letter rtli»s, •every urfCtcn protest which we recelveil 
1 Hhould bo glad to show them to yon IIutl art* all 
millions (tf iHrsuiut In Ixtudon dlstrli't aerved b> tmr 
Hues And we re*'* Ived exu<.tl> fortj tw<» letters of 
pn»teHt' 

That, of coiiim*, was negligible, esiiedally when the 
total volume of troittc Im* taken Into a<‘couDt as revealed 
In l,(»rd Ashfleld's reiK>rt 

Car miles of the entire system, ITU 000,000 an In- 
creaHe<»f 10,000000 during tlie jear 

Trackage, TfiO iiuderground, lOR trams, 124 omnl 
buses, I’assengerN itirrled 14^,000,000 under 

gnmnd, 4042)00,000 trams, 210,1)001^ omnlbnaea, 
878,000 000 totnl Imn^se over prevUms year 110, 
000,000 

These Increases were forcwl u|M>n the transit lines by 
tbe conditions nf ilty life there which wore duplicated 
In every large dty, and In many smaller cities, In all 
r«Mintrb*H during and after the war And with fares 
remaining at the traditional oue-jwnny base, so liord 
Ashfield oluMMved In his annnul report "the very sue- 
C(»SH of transiwrt compenleM in attracting and creat¬ 
ing imsaenger tra/fic was a burden to them Mince then 
(the Increasing of the fares) the situation has changed 
radicalb ft>r the IsHter 

This laproveincnt In the finsttclal statua of the 
iCtmttnuPif on pope fttO) 


causation, 'Ibla last would seem to Include tbe lattir 
day view, tbe nmleus of a gravitational field 
Present iHtItilou seems to be that our notions of 
space ami time are derived from our experience per 
aonal and ancestral of material obJ<H*te Of space and 
time all pnesihle views have l*een held none of them 
free from very grave dimciiltles They are things, 
objective realities, conditioning all other realities 
They are rdatluna between things. They are relathms 
between things and atates of eonsdoiisnees (forms of 
Jntnitlim) They are cjt/te rafitMln figments of tile 
reason as dlHtiiignlshed from flgmetits of the Imaglna 
tlon. 1 should think some of the absolute idealists 
must bolfl them to be relations lietween states of con 
sci<iuauess. 

It Is very early to predic t that the latest theory will 
give tbe final victory to a mfstifleatlon of one of these 
views It seems to me that tbe space-time oontlnuom 
la needed, not as a relation, hut as a corndatlve of the 
discretum, tbe changing material universe 
Ashland, Blass. W 0 Rosx. 

An X-Ray iBBomtion 

To the Editor of tbe HtiKNTiru AaiiaiirAN 
While experimenting In an effort to X ray or radio 
graph documents and objects of a like nature, we have 
made a rather Interesting discovery, the product of 
whkh we hove designated as **Flurographs.” 

The original negatives were made by placing the 
check or other document between two flnoresrent 
screens while in contact with an unexposod X ray film 
An X ray exposure of this itimhlnatlim which was 
tightly clampod in a light-proof caswdto was then made 
with the resulting negatives THwelopment of the ex 
iwoed film was the routine development for X ray ex 
poaurea as madD In the medical laboratory 
M first It was thoiight that a trite radiograph had 
been made of tbe exposed document but further experi¬ 
ment demonstrated that tbe best negatives were made 
by means of an X-ray exposure entirely too intense and 
penetrating for such a slight object as a *heet of paper 
Bmteevors to X ray doenmeuts without tha use of the 
double flnoreacent screens, wblclt in medical wotk are 
uaed sliiiply to Intensify the action of the X ray and 
thus flboften time «f exposure, were entirely with 
out result We finally came to the eoaduslon that 
these negstivee wm produced entirely by the action 
of tbs ftuorescent light sat up In tbe Intenaifyliig screens 


which were In turn activated by tbe reeognlaod action 
of the \ rays uism their stem turc 
Blurring of certain portions of the samples submit 
tiri iH due to <mr luublUty as >et to obtain a holding 
cassette with siifflrient ctimprcssiou to secure perfect 
uinMHUtion of the document and the film Ckiutrast be¬ 
tween the paisr and the printing can be further Inten 
rifled b> refinement of the Us.bn1c of X ray exposure 
These fllniH were taken with an exiiosure of 20 mllUam- 
peres, an intensity of current reiwesented by an air 
spark gap of 414 inches, distance of 80 Inihes and time 
of 14 second 

I'ructicsl nsen of this procem may Inilnde cummer 
rial rrpnKliicClon of d(Kiimeuts and other imiiero. the 
detection of clinngPH in (hecks and Iwnk notes and a 
means of measuring and Htnudardlslng the fluorescent 
action of liitensirylng screens 
Itertland, ore iJa. J A. van Bbakul 

Poles and Milaa 

To the Editor of the Ht ikxtific American 
In your Ckirrespondouce for August 27, a writer men¬ 
tioned timing a train with a watch and It occurred to 
me that the rule for oldalnlng Uie speed of a train 
direct from the watib without any calculation wonld 
probably lie of Interest to your readers. 

This nile Is very simtile and still very accurate 
Note the spacing of the telegraph poh^ They arc 
usually 84 to the mile Match for a straight stretefa 
Count the poll's that you pass In 100 seiinidK, the nnm- 
lier of pnles wilt 1 m> the munl>cr of miles per honr that 
you are gidng 

This rule was Uevel(»ped fn>m tbe irid Vomit the 
rails' method that Is absolutely UHeless for taking high 
Bpoeds. The germ of the Idea Is the same, however, 
though It Is much PHrier to nee the poles than to 
hear the 'dicks” 

Both methods depend on a knowledge of tbe lengths 
of Ibe elements. Where mile posts are marked the 
spacing Is easily and quickly f<mud Mhonld tbe opac 
Ing be other than 84 the number ino must be changed 
amrdliigly This Is easily done by finding the nttm 
her of iioles In two miles, and then finding the number 
of seconds It win take to pass 6n p6le« at a apiwd of 
00 miles per hour For example. 80 poles per mile. 60 
lidcs In 2 miles. It will take 120 aaeonds to paw 00 
poles at 00 milea per hour, tberefore vm 120 Instead of 
106 and read tbe pdea as mllefi as before 
Buffalo, N Y ItooaJ Swbct 
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From Star to Chronometer vin Badio 



The Function and the Bfanner of TnnnniMMm of the Modem Time Si|p|^ 

Bj C. H. Claudj 


I T 1r a cnrioaltr of adeii- 
tlflc proareM that thp dU 
covrry wbUti tiiakeK ii iim\ 
art pfiBnihlc U HU ofh*ii tlJn- 
cardtMl aa the art i»ru 
im‘KNf>M the warplna wlua 
IV hit b naa the baalH uf the 
\\ rtaht'B flylaa mauhlnt*, 
nud wlileli made rotHThanlcal 
IllKht iMaudhle. !■ not nuw 
nifoil tho (JallUean tele 
HTfHw la no lonffpr In tlio 
artiHiry of the aHtmnoiiH^r, 
and the ebrouometf r vxiikli 
with the aextiint, math the 
arleiice of mmlern iiuilvn 
tlou pomilhle 1 h rnphllv Ite 
pomlna more a (^imenlfiiee 
than n lutVHNlty 
The vvnrpliiK whifr aaTo 
Hn> to the niimt Nlniple niid 
eitHll;! iimtnillahle alUrou 
(iHlltUHia roncBVe eyeptei*e 
nan dtMplaeed liy the mud 
ern high lamer convex opll 
(Hi cumbliiiithni* and while 
accurate Imalc meridian 
time Ih JUMt OH eKHentInl tn 
Inutfl tilde determinations 

now as then, the ihronuue* 
ter fflvea it to shljM at sea 
with neitbir the riinvenlouce 



The chronograph oa which the cigaali an Uated and iwgolatad btfOn betna aent out. JNahli Tba p«tdahi of tha 
tnuumHtliia eloek with the nuMCMi beneath H 

Making aur* tkat tka tioM algnalB tMat tnt* ■■cand 
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Tha aC loig- 

iKitiHia ta^ tb* ttftoniUbnttaMfr 
of tha dtttawooa haMraau !»- 
cat tta^ and tt^e ftf mm 
other looalttik. Tlie woHd 
am SadUttA 

(0 MtrUlaii) ga tba atan- 
dard. Ti^ aarlfiieor deUve 
mlnea Ua local thae ^ a 
•ftatant otaorvation of tbe 


BQD, a atar or a pfaBot; 
BurUtttf tbo time of the ob* 
aeiratlon bgr hia tim e pleeo 
which he e om parea witb lila 
cbitmometm. Hia cfaronooi- 
atera allawliie for knomi tr> 
»ra give him Qnenwlcb 
time. The diffidence be¬ 
tween the local and Qreen- 
wlcb tiako li bla loQiltode» 
each hour being equlralenfe 
to tlfteen degreea. each fonr 
mtnutee* dlffiefence one d#* 
grcc, etc. 


in»r the aeiurHO of the all but Instantanooua radio 

The UnttiHl Staten Nuv> has diweltificil the traiiKiniH- 
Hlon of the ImihIi meridian time by nicniiH of millo to a 
|M»liit when* it is not out) used by every tnarluor in 
the northern hemlsiihcre who has a rudlo aet upon 
Ids vessel, blit to the great couvenlence of auncyora, 
JewolerH amatiiir radio niM^rators, aHtnmonien> and 
scieutinc workers of many kluds, including, of tHmrse, 
theme engaged in the accurate determination of longl 
tude on land 

Easily to comprohond the aystem l»y which Washing¬ 
ton or Mare lataml time Is aent out twlci* dally pfa 
radio, It wrill be tu>ceHsary to glauf*e briefly at the 
familiar procem by which time baa lieen sent out over 
land wires for many years 

TTie basis of time Is the revolution of the earth 
about its axis, which nwolutlon Is measured by a 
never-ending w^rles of olisorvntlonN of time stars, 
fhrougli a tranalt or meridian circle instrument At 
the NH\al Obsi*rvatury at WsKhlngton and the Time 
Station, Mart} Itdaud >avy VanI, California there are 
moat accnrately ihade and carefully guanled standard 
rlocks. Hot on heavy ctmerete pillars in vaults lieneath 
the Hurfaee of the earth running In a luirtlal vacuum 
at a constant tem|s*ratnn% wound every thirty seconds 
bj electrUltv, providetl with ismduliims of Invar 
(which notther ispand nor contract) and removed from 
Jar or dlstiirltlng Intliieiux} of any kind 



The tawen af the Arllngtoa Staiiaa 


Man has never yet been aide to construct a mechan 
ism which keuiw tmly accurate time, some error, no 
matter how amall, la always obaervaflle In a sufflclent 
time to allow that error to accumulate But he has 
lieen ohle to eoiiatmet meebanlsma the error in tme 
time of whiib is reiaonably constant lb la error, pint 
or minus, is kn(»wn as the "rato*^ of the duck or cliro- 
iioineter, and If the true “rat®*’ of any tlme-lreeplng 
mccbonlam Is known, aubatractlon or addition will giva 
the true time It is to detennSue the rate, and Its 
changim, if any, that continuous olMiervatlons are mud® 
on clock stars every clear night at Washington and 
Mare Island ^RTy \ ard 

By arrangement with the telegraph companies, their 
wrires are cleared of all <»thcr buslnem at five minntea 
of msm every day, In order to permit the sending of 
time signals. These signals ar® aent as a beat every 
second omitting the i^Oth second and last five Mccoads 
of every minute, and a wait of ten seconds Jnst prior to 
noon 

The time is taken fmm toe standard dock ami put 
upon the wires by means of a transmitting clmk, a 
miMhanlsm which la but a fine diM.k movement 
signed to make an electrical contaH on the beginning 
of each second, and with im interesting appantua, to 
bo deacrlliod In a numient, by means of which It may 
be slowed or speeded up 

Shortly before the time signals are to be sent out, 
the standard clock and the signal sending clock are 
is}tb throwm Into drculta with reconllng pens upon a 
ihrouogmph The slmaltaneoua record of toe second 
beats of both docks shows Immediately bow much off 
the true Israt Is the tnuismittiug clock Immediately 
b(4ioath the pendninm of the transmitting dock is an 
electric magnet through which curmit may be passed 
In either direction One polarity odds to too puU of 
gravity the additional pull a magnetic attraction, 
the other polarity wlU subtract from the gntvltaHonal 
poll a magnetic repobtlon. The effect of the one U 
to accdenito the dock by four ono-hondredths of a 
Hccond (about) In a minute’s use of th® magnet, 
the effect of the other la to retard the dock by a slml 
lar amount By use of this doUente retarding or ac- 
cderatlng device the operator la able exactly to «>n- 
chroufse the sending clock and the time dock The alg- 
iml transmitting dock la coauectod with the wires at 
five minutes before noon and beats out the seconds for 
all the countr) east of the Bocky Mountains. A MinUar 
wrvice Is performed for tlie Far West by toe Mare 
Island apparntna. 

The same signals are amt oot to the greater parts of 
the world by means of radStk Hadlo time signals are 
sent twice a day, at notm and at 10 P U. (WaahlnM- 
ton Ume) They are to be board anywhere on tbs 
Affantlo or Pacific north of the equator and te an 
onknown mileage aonth of dependlag upon the at* 


The lmi»rtance of accurate meridian tone on ship* 
hoard Is vital If the (.lironomcter Is too rtde- 
onlug is also “ont“ and a ship which doesn't know 
where she is may be, often Is, In deadly danger When 
ships depend npon chronometer Ume, three are car* 
rlod. If detiendence Is placed In bnt <me there li no 
way of teUlng if It varies, If two are carried and on* 
varies there is no way of teUlng whldi one, but tbrso 
tell tales npon each other Even three, or any nun* 
ber of the chrooometere, however, may fall into error* 
and no matter how accurately they are made or how 
carefuUy compared and rated on shore, toe movement 
of the vessel In the waves, changes of temperatare and 
borometric pressure toe vibration of the bull due to 
machinery may, and often do, Introduce dlatarbanecfi 
la the rate In a Imig voyage the errors In the rate 
may be material. 

Bnt with a twicedally radio tone aervioe, toe chro¬ 
nometer, from being the very heart of the ship, be¬ 
comes of little more service than a flrst-class watch 
It Is a pof»r time-keeping mechanism Indeed which will 
not run with reailonable accuracy for a few boors, and 
with true Oreeuwlch tone recHved twice a dgy, that la 
all toe navigator demands of hia chronometers. 

Badio time signals are sent out Hot from sds or 
two bnt from fourteen stations. These are Waritoup 
ton, Annapolis, Key Weat, New Orleans, Balboa, Colon, 
(Cmtimued o» yoga J$i) 
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G«Mtal vitw and aome datalla af tba maa-taatint aqalpmant oacd by Profeaaor Lanaloln 


TesUnc th« Hiuuui MadiiM in the Man- 
Tentinf Laboratory 

S IMPLE aa Cha art of walking at^eara whoa one haa 
beeoM profldont In It, It la really quite a complex 
fnnctlOB fron tba point of view of the phyaSolo^ftt 
Not only mnaclea^ bonaa, and tendoni are ooncemed 
In It, but mdt other factora aa the condition of the 
heart and artertea, the rapidity and depth of the act 
of f«mlrattoii, and the coordination of muarlea which 
d^iemla upon the amooth action of the reflex nerrotu 
ayaUon. 

ThO tumal method of ohaervatloo has conaiated in 
eanaljif the peracm examined to walk for a definite dla- 
ttftct, atoppinff from time to time ao that the examiner 
may take hit tempefttore and bla arterial preaaure, and 
collect a aaaide of expired air TbU method, how« 
ever, la obrlooaly very Imperfect For one thing, nnder 
auch oondltkaui tba rabject ia not really examined 
while actually walking, bat only during brief reatlng 
parioda. Thla make* It difficult If not Impoaallile to 
atudy auch featurea aa the atowtng up or atopplng of 
the aaottoii, the curioua pboiomenoa known aa getting 
a aecoo d wind, and the rapid and aometlmea violent 
reactloiia which taka place during the firat few aecooda 
after the motloo ceaaea. 

Kataially cnotigb It oecnrrad to idiyalologlata that 
aoma aort of a device, auch aa a treadmill enabling 
tilt fubdect to walk without changing hit pualtlon, 
woukl ha an Unprovemant 
Thaae oonaldaratloiia led the French phyalologlat, 
PreCeMor langlola, to attempt to oonitruct an appa- 
ratna havtng a variable dope and, at the aame time. 
Mg anoui^ and atrong enough to support the weight of 
aeveral men, vrhile atUl flexible enough to permit of 
eotttlderaMe Tariatton of rapidity tinder the au^iicea 
^ the French War Department bo undertotdc to have 


aa apparatua oonatriicted la ordar that the kaowl< 
edge of phyitologlcal action obtained might be made 
a batia for the pbyatcal training of tba men The ap- 
pardtim !■ ibown lb our cover UloatratUm, aa well oa 
tn the accompanying UlnstraHona 
By the aid of a well known cnglheer named Halid, 
an authority on the eacalatora or BKWing platforme 
naad Ig the Mg Frendi department atorea, he aucoeedad 
la daritigg a aultabia apparatus, namely, one In which 
tho miodty can be made to vary wlthld rather wide 
lhalhik and with a Mope that can be modified ao that 
UMdllMa nutelna tram 0 to Si per cent may be obtained 


PgV^bftUMn^ the movement may be revarani so that 
may be examlnad when walking downward 
hlvM aa when aacendlnc Again, there are a num* 
"davksea to pravent all danger 
A Ito# lg i»g tba eaealator or andleM platform re- 
ailMWJheaa fun rnmiy naad in the dcpartmeut ■turae, 
le not need to awdot the progreM of tba 
pptelrdUag but to keep ala in tha lama spot whlla 


|i|dlH»teiii Mddbaf rimonie Icathar and la ifi mm, 
toather fo». wide, 



> 


cm In diameter, one of whkh le flx(*d while the <»thcr 
moves freely The distance tetween these ti\o drums 
la 818 m from one axis to the other The useful length 
of the carpet Is about 2 80 m 

The two bearings of the axle of the freely moving 
drum are mounted on shues or nockets and nre con 
trollod by two acrena which more them backward and 
forward In the same manner aa the screws which regu 
late the rear wheel of a bicycle This makes It possi¬ 
ble not only to rcgiilate the tension of the platform 
but also to suppress the parallelism of the axes of the 
two pulleys. A platform ao short as this has, of course 
very little elasticity, and It Is Ituposelble to obtain an 
equal tensltm of the two edges. This Inequality of 
tension tends to make It slide npon one aide of tlie 
pulleys, but In order to keep It In idace It Is only 
uecesoary to vary the orlentatUm of the axis of the 
free drum 

Hetwoen thefte two drums the platform rests on a 
polished oak floor upon whlcJi the weight of the 
subject bears while he walks. At Hrst large quantities 
of talcum are used to reduce friction, but gradually the 
two surfaces In contact istlisb each other so tbot they 
slide writhont difficulty The carpet is drawn abmg 
by the flxod drnm wedged upon n shaft which rests 
niKin two stout bearings A 5-lairacpower electric mo¬ 
tor, shown at the right of both IJlnstratloDs, drives 
the moving platform in the revertie direction to the 
walking subject 

The electric motor Is connected In scries and its 
functioning Is analogons to that of a series motor oper 
atlng on direct current In this instance single-phase 
alternating current Is employed, together with a brush 
and commutator arrangement whkh may be varied to 
permit of a wide range of speeds The motor Is of the 
four pole design. Its fixed portion benrs two wind 
logs, the first is dosed in a abort cinmlt upon itself. 
Its axia folbiwlag the normal direction of the line ot 
the brushes, while It acts as a comiwusatlon for the 
field of the Induced current The second winding, 
whose axis Is perpetidlcular to the line of the l>nuihcs, 
serves to start the motor. It Is mountetl In series with 
the Induced current The spetal is regulated by mi'ans 
of a hand wheel on tbs frame of the motor The subject 
of the experiment can stop the motion of the apiwratus 
merely by pulling backward the right band rail 

A wattmeter shows the powor almorbed by the 
motor, a taebymeter gives the siteed of the motion 
of the carpet, and the degree of inclinatloi] of tbo 
apparatnft la indicated l»y an arrow moving over a 
graduated dial. 

The efficiency of the human machine Ik comparatively 
high, we learn from Professor l^nglols' experiments, 
amounting to 88 per cent In well trained Individuals 
But wre must contider not efficiency alone, but the ef¬ 
fect on tha body, and here the heart action la significant 
The LnniduU apptratus enables us tor the first time 
to obtain a record during the very set of vralUng, of 
tha rhyttup of tiia baart and of the Mood preamre, 
tra can observe fkrtbar the Increase of temperature 
variatiottt la tha aMa of the tremors of the body, and 
atefi (by Z-nys) Ihe tom of tiia organa, aapadally 


(be i'ohtnution nml eximiiHion (»f (be heart during the 
pxerc Iw 

lTof(*ssor iJiitglolB experimeutH arc H)M><iall> meant 
for the puriKwc of ntudylug sobllers, students, and 
Isliort^rH. They will ausw<.r «n<.b qucfifioos, for example, 
as whether tho greatent edlclciicy can be bad by push 
ing or by dragRing a load, and what Is the most eco¬ 
nomic load for H man of given height and weight, for 
a giviui Mlcqte, et« 


Tracking fifilk Long Distanceei Without 
Spoilage and at Lower Coat 

A SAN MtANCMSt'O milk tllHlrlbutor, nmihlng far 
back Into the country to olituln on adequate lisp* 
ply, found that the huocoss of tho cntetitrlso turned on 
transtMfftatloii Tlio railroad was ufonl at first, but tho 
carrier eould fnnilsb only luggage cars which had 
ventilators in the forward ends What with heat, and 
iMU'terla the milk arrlri*<l In pof»r eoiidltion From 
the shipping p<»lnt, S4de<lad, ti> *4|in I'YanrlKct*, was 184 
mill's, and tbmigh no CouhC diHtrlbiitor bad ever trucked 
milk that fur, the company detlded to try It 

*4idvlng ctrtiiln serlons problemn, the distributor imt 
the enten»riso over w 1th all round Buceewt 
Tlie first, and most serioUK problem, wan tiie chnrnlng 
of milk In the tanks. There would be »> mneb of tblm 
over the long route that city milk luspecton diKHared 
the milk would arrive unfit for sale. They were so 
certain on this isdiit thot they were right uu hand to 
Inspect Initial shlpmeuts. 

The eomimny mlx<*d and t'ooled tho milk at Solcdad 
to a temiierature of 30 to 40 degrees tm arrival In 
Sun tranclMHi, even in tho hottewt wiathcr Its lemimrx- 
tnre was not greiiter thnu J'i to 48 deRni*8. Tliua the 
milk tbroiighoui tin rtuite was k<q>t too c<ild to churn 
or sptill The maintenance tlie teroperatiirt' through¬ 
out a long trip— «mio truck used takis lOVv hours ^ 
other about 12 hours—was areompllsbed h> covering ths 
teii'gallon milk tanks with three layers of wtt sacks, 
and throwing a tanmulln over all Tho sacks are wet 
as required on route 

Am suggested this was the grtatest olHutaUe to truck 
haulage Another dlffl<*ulty wan luustHl by a filature 
of tlie route, tbc Kan Juan gradi, eriHikt'tl and steep 
The tnuks carry large loads. One tnick’s average load 
Is 278 10-gaJbm tanks, tlie others J(tf) tiinks. Trallen 
are used Tbo problem of tlie San Juan grade wai 
solre<l by empbiying a 2>4 tou trink, aUtloned at 
Halinaa, to haul the Iraili r to the top of the grade each 
day 

Under tlie paribiilor conditions, the truck method 
acinall) efreetn a minimum JO |ier cent saving In trans¬ 
portation cost, to ftay nothing of the milk arriving in 
better condition Titu railroad ehurgo was 50 cents a 
tank. Flgnrlng all chargeft of laNir, gaaoUnc, deprciia 
tlnii, the distributor figures 40 cents as the maximum 
cost with track. On every day's load of milk trans¬ 
ported thero la a Mvlng of |28 made 
The milk Is ooltectod from the producers at Soledad 
by small tracks. The big trucks lea^ e for Frisco around 
noon. 
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SCIBNTnriC AMSmCAN 


The Service of the Cheniist 

A Departmni Ikooied to Pfoirou in the Fidi rf Applied OrnmUry 

Cowluewl by H & HOWB. Ckmkod Mmt 


Cooperative Anaiyaia 

T HK Aniorioau Oil HuHtftjr Juts ImomI a co* 

oiteratlve aimUtUul itnimmu for inUl-lU&U The 
IturiHMe of thF work lu <|Ueiitlon !■ to toUaMo 

iNi'flnM to aiwlHt (bmlMts In dltteuverlnir to wbat extent 
llieir omnltatiouH are workinic with nwrurmey, am! In 
<n»» amiracy in detortnratiiiit, to locuto and eradicato 
llie caiuw aamo purpose In nctimipllfibed In Htmie 

other indoiitriea by the nup 4if ntamhird aaitqdea aucli 
JiH the standard Iron and sumples auppllod bjr the 
Hitreau of Htandards l*he mnteiialM with which the 
chemlHt worltM tiDMtiri»lo, cannot be standard* 

Ised In the samt way ami m the society Is nudertaklnjt 
another inethtKt of Htamlnnllaatlnn which Reena to sat' 
Isfy the requirements No lalior or expamie ia spared 
Id prefiflrinit uniform samples, and In jearH past more 
than one htuidred analystM have collaborated lu the 
wi>rk The saiuple arouiw Include moal fertlUaer, fat 
Namples, and crude oil Htandard methods <if analysla 
are followed and tlie suntpU^M are sent oat at stated pc^' 
determined Intcrrals to all thiste nsqicmtlnir In the 
proftrum At the ccinipletlini of the work suitable rec* 
oanltlon will lie made for meriPirlons work. The 
atiHlyst whoM> total areniKe efticiemy on the forty meal 
eamideH for iMvth oil and ammonia 1 h hloheot will lie 
awarded the silrer laboratory cup In addition to this 
certain certificates will bo irlven for meiitorlous work 
lu the other aronpa 

The society for the iMst six years has camdocted cot 
lahoratlye work on the anaIrsiN of meals heretofore 
known as the check mesl work but this is the first 
year that the actlTlty has been extended and a booklet 
has lieen Issued fur the punssie of Interesting as large 
a number of analysts as possHile 

Preventing Hold and Decay in Wood Pnlp 

S RKlOl^S losses are caused in wood pulp during 
shirage due to mold and decay which condition has 
led the FVirest l•^od^ctM T^horatory to uiulertake ex- 
pertiueats hi determine the relative snltahlUty of pre¬ 
servatives whh h might lie used to prevent these lussea 
In cousIderlHg preserviitivos, ai’ctsiiil was taken of their 
etfectiveueHa as antiwtptlcs. polMmous properties, ten¬ 
dency to discolor the pulp, objectlonohle odor, solubility 
lu cold water and cheapness All in all Hodlnm dooride 
aptteared t<» give the Iswt results, and a T per cent aolu- 
tifsi spravc4l on the pulp at the rate of eighty isMinds 
of dried salt to a ton of air dried fiulp ke|>t It prac¬ 
tically clean ft»r a year A 8 i>or cent solution permitted 
<mly a slight middlng Among the other compounds 
tried were liorax, borarle arid, sodium dlnltmphenolate, 
aodiiuu bichromate, sodium carifnnatc^ and bicarbonate 

Coloring Goma 

^T tbe Keno of the Hunuu <»f Mines where 

iu special attention Is given to rare and proclous 
metals It baa l»eeii fmiiid that ndorless gem stniios 
may l»e tomisirarlly colored tlirougb exismiin* to rodinm 
emanatlmi A colorlesH Culunido hqias was tinted 
yellow by such exposure though this color was not 
fieruanent when afteruanl exiiostHl to light It Is too 
early to predh^ what the oiip'ome of this discovery 
may he and further work has Iteeu undertaken looking 
t«»warfl making such nilorntlon permanent Hbonld 
this prove siUTessfut It would l>e possible greatly to In¬ 
crease the commeritul value of many of th« gem 
stones now found In the cHt but at pnwnt constdered 
of low value bmanse of the lack of t*olor 

Reports of the P rogre oo of Applied Chemiatry 

T IIIH la a volume tsaned by The Hodoty of Chemical 
Industry and Vul 5 for 1QUU la Just nuw availablo 
It U an Interesting coUeetton of twenty five reports, 
each by one or more specialists who have reviewed the 
progress of ni»pUe<l ohemlstry In their own apeclal flchl 
for the yenr IIR2P It is to be rcconnnended to all those 
even remstely Interested In the suliJecC, for the reporta 
are not too technical to be read with interest by the 
mm technical reader 

In the cfafndcr on gas. destructive distillation, and tar 
prodneta. wo find that H K. Wright cemsideni that coke 
oTcn regenerating settings glTo 0000 cubic feet of aoi^ 
plus gas per ton of coal as surplna For town mxpiily 
this surplus edm oven gas Is cooildered superior, from 
tbe economic standpoint, to tbe gas supplied by tha 
present gas wevrha oysteia. The chief trouble antld- 


pated In the uae of aurpteui gas Is In tbs supply of eon- 
■taut quality For this rcaMm double mains are advo¬ 
cated for separating the rich and poor gas, as tbe for¬ 
mer only would be used for domestic purposes. In most 
Ineallttes little effort has so far been made to uae anch 
surplus gas. 

Another author In commenting ucnjh the advantagas 
whh h would accrue from tbe use of cheap oxygao in 
roetallurginU uiieratlons suggeats that perhaps the so¬ 
lution for the pniblem of storing hydroelsctric energy 
lies not In tbe ikerf<H*Uon of lighter weight and cheaper 
storage batteries than we now have, in tbe use 
i.r the current fur the production of hydrogen and 
oxygen These gases could he atored without dlfleulty 
and used In established procesaes as wdl as msay 
nttaers which would certainly be developed If there 
were large qnantltim of such gases avsliabto at a low 
price. 

'l*hosc who have seen Ibe experiment of breaking a 
H wine glass by striking the proper note on a vloUn wrlll 
be Interested In a method patented by H Pflnlng ffir 
nmmving dust from tbe settling surfaces employed in 
clectrostaHe precipitation The method consists In the 
use <rf a whistle or siren by which sound waves of 
Hofttole&t intenidiy to cause dlslodgnient are oet up. 
There have boon other examples of the force of sm^ 
sound waves as, for example, tn range finders where It 
has been necessary to place dtaphragun so that soond 
waves M*t up by the firing of the gnns might he so 
broken as to prevent their causing the breakage of 
taut pfuiio wires uikhi which the optical systems are 
mmuited witliln the protoctiJig metal tube. 

It Is not surprising to find little reference to research 
lu Araerlix on mattm pertaining to fohrioo, for, as ia 
well known, our textile Iniinstry Is one of those which 
thus far have not been cotixlnced of tbe advantages to 
be gained through the appllcotlfin of sdeoce to tbe 
tndnstry In Germany, a prise of twenty thousand 
marks has been offered for ■ metluMl of aecertainlng the 
end point In tbe retting of liast fibers and further 
prixeH for a method of avoiding the objectloiiable 
<Mlor aiui injurious nature of the effluent from tbe ret 
ting prtKvtSHeN. Still other prises are offered for a 
praetkwl meebod of artificially drying retted flax and 
hemp 

Agricoltanl loMcticiilcB 

R U HKNDKKMON In tto Jnn<> Vlumicat A 99 (New 
• Hork) discusses raw materials and methods of 
maiiufarhire of tbe principal agrlcnltoral InsectlGidee. 
InsiH'ticldes and funj^cldes have been Increasing of re¬ 
cent years and by tbe aiqdlcatlon nf colloidal chemistry 
and other advanced fitlenc!eM many Improvements have 
been made Arsenli arid Is perhaps the principal Jn- 
gredknt In inseetkkles Home years ago certain sinel 
lers stated that when arsenic would be worth two 
rents a pound they cnukl afford to save It but not 
iitherwise Last year It sold iis high as Neveuteon cents 
a pound although at present the price Is about one-tblrd 
that figure Its principal sources are the United 
States. Canada and Japan 
lA»ad and lime are other imimrtaut base matertala 
and sulfur is used as such as well as in certain com 
bluations Tdiacco In the form of s<*raps, stems and 
sweepings are used after a raductinn to fine powder 
for dnstlng and as raw materials in the preparation of 
nicotine soliitlons and nicotine sulfate A number of 
oils find apiilkwtlon as emulsions for plant Itoe and 
scale Insects Petroleum and fish oils are the ones prin 
diMlIy used lime sulfur solution was develcqwd 
originally for dipping shee|> and Its uaefnlneoa as a 
spray was discovored when a farmer decided to try 
his Hbvep bath mixture tm a badly damaged orchard 
In an effort to re<lnce the expense and difficulty of 
handling liquid lime sulfttr rcseanh woa cmidacled 
n few yeiirs ago to sec whether dry Ume sulfur might 
not l*c preimred A certain measure of saccess was 
obtained it having been found that If oome such raa 
terlal as starch or sugar were first mixed In small 
percentage with the lltne-sulftar anlatlon tbe mixture 
could l>r dried In vacuum. It Is Interesting to know 
that the manufacturer who supported the orighial re¬ 
search ban not made use of results although cer¬ 
tain of his competitors haw done so. The dry product 
Is not as Btsble as couUI bs doitred and has a tendencr 
to decompose on exposure to air with an Increaalng per¬ 
centage bectoBlng InaoluMe with age. 


Londuu purple which was extsnslv^ naed a nnetPer 
of years ago w^s orlgiimUy a the dyg 

industry and consUtod priaetpfetty of gr aa al te and amt- 
nato of lime When tbe anaglc proeeM fay tbe manu¬ 
facture of madhata was repUeed by the glppo-beuam 
and tontbetlc formaldehyde prpe^ there were bo 
araenic by-producte for gale. The small amouat of 
London pnrple now uaed la mtofially prepared from 
waste materials ooatalBlng arsmle, Evm paris green 
has bemi largely snp er eeded by ansnatoa of le^ or 
caklnin. Parts green to an acftp-arsenito of ooppn pre¬ 
pared from copper sulfate, aOettc arid; earbonate of 
soda and white arssnle. 

The use of oU emutolons has always beeu Intoveat 
Ing and baa Involved eonaklerable researdi in the prep¬ 
aration of certain emulsloiui The following to quoted 
from the article tn question 
*^eae may bo prepared In s ever a l waya. Soap to 
disaolved In water and tbe otfintion heated Petro- 
lenm oil to then run In and the batch thoroughly mixed 
and pumped under high pressure through fine spray 
noaalca. The paaaage thnmgh the apray noioto causes 
the formation of a white creamy emulsion 
“Another method to first to mix the petroleum with 
some form of saponifiable nil as fish (dl A caustic 
soda solution is then ran Into the batdi, while It is 
rapiflly agitated, in sufficient amount to saponify the 
fish olL This also forms a white creamy emulsion 
“Kmulstuns slso may be prefiared by mixing sulplKP- 
nated oils with petroleum This fonns a miscible oil 
which, on later dilutiun with water, will form an 
emulsion 

"Not all petroleum distillates sre toxic to insects. 
In Just wbat ptntion of tha crude peCruleum the toxic 
principle lies has not been Inveetlgsted thorouihly 
Vlf^cry, In the Jowmel o/ Seonomks BniomoUtoi/, states 
that ^kerosene, psrtiGUlarly In California, eometimes 
falls unaccountably to kill acale Insects.' 

“The reason for using the oils In the form of an 
emulfdoD to that this renders dilution possible If the 
concentrated raw oil were used on plants it would 
injure them Becently oil emulsions have been pre¬ 
pared by using certain colloidal materials as emulaiflera. 
Those materials assisted by agitation cause the oil to 
break up Into very fine particles in the watery mixture 
and finally form a very stalde emulsion ” 

ProdaethMi «f Pun Hydngcu 

I N Comptes Hendua for April 18, Otonde discusses his 
experiments on tbe production of hydrogen of salll 
dent purity and low cost to guarantee the commercial 
smvoss of bis hyper pressure process for tbe fixation 
of atmospheric nitrogen In the form of ammtmla 
\\ atcr gas and coal gas must be separated aa well as 
oartmn monoxide which to todh objectionable and has 
heretofore been difficult to eliminate completely Olaude 
makes his separatiim by applying tbe principle ef tbe 
Insolubility of byilragen and the oolublllty of other 
gases of tbe mlxtorq In ether Tbe mixture to com 
presiKKi to a dven pressure and pamed through tbe 
solvent at a low temperature. AU ggoea but the hydro¬ 
gen are dissolved The solvent to drawn off and when 
expanding to atmospheric pressure the gates escape, 
leaving the solvent ready for rensa After a oistos 
of researdics It has been found that carbon monoxide 
(•an he reduced to a minimum by working at a tempera 
tare of 40 degrees below aero and a preasore of about 
100 atmosidicres. By this method the hydrogen con¬ 
tains less than 0X102 parts of carbon ndnoxlde, 

Synthetic Inrahtton Mateilele 

R W K&NNKpT la tbe ITleoWlegl Kesftee reports 
• tests by thq. Nathmal Fhjrsloal Laboratoiy on 
synthetic InsoUtlon matertoto sbenriog tbe exeecdbigly 
good insalatlng propartlea of artlflclal allka partUw 
torty those based on ceUnlosTaotedte These gfiks hsw 
been found nipecior to oedinary real sUk Inmlatloq, 
Ooila of Iron ooveesd with these matortato gave xssotta 
mndi In favor of artiflctol sUk under the various eon- 
dltkms of temperature and hgitedUy, sspsoto tt y wbsii 
such tnsulation bafi^ hesn ipfmk a dip An a soluttoli ot 
oeUulose acetate In aoetoiis abd ehtofufovttu Vudh A 
lacquer of ncm-toftonuttahls cUtotoss fi m pmwit ia h 
volatile solvent has bem found aattofhctorg a* aa In- 
sutotlBg varntoh abd wbsn iMMd tn itosats gd noUs* 
Us for nooua wl s t qr oaasn and tor gausrhl tn sU atto to 
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Inventions New and Interesting 

A Department DeooteJ to Pioneer tVor^ m the Arts 



FMlIitetiiif th« Bending of Iron Pipe or 
TaUng 

AUONG the latect Jabor-mvliijr 1h the iilfK* 

/m bender shown In the ni'cimipftnyltiK UlrnttmUoii, 
which In destined for bending standard Iron pipe nr 
tablnt up to 4-iDch pipe lise 
Hie roller bracket of this machine is adjnstable to 
take forms up to 48 Inches in diameter and Is opi rated 
with eccentric lever to force the tulw or piiH* Into a 
groore or form for holding the outside follower bar 
rloae to the tube This Is aluKiliitely ueevtotary to stK^urc 
the best powdblo results. The machine is operated bv 
lever engaging friction dutch pnlleys for forward ami 
rereme drive Adjustable stops arc provided to suit 
lay degree of bend required Olutch is antomatlcslly 
thrown out of engagement at both the end of the bend 
ing iqieratlon and whoa the machine has been reversed 
to the starting position 

Hpoctal forma with Inside follower luirs nr floating 
mandrels can lie fumisbed for bending light gage 
tubing to a abort radius with<Hit flattening or crimp' 
ing, BO it la claimed The pipe Is secured to the form 
by means of strap and eccentric lever and both the In¬ 
side follower and the form are grooved with the proper 
thlckneaa to secure the best possible resiilto 

MotOT'DriTOi Hair Catter 

A QBRUAN barber has Invented a simple motor- 
driven hair cutter, which is shown in the arcom 
Iianylag Illustration The 110-vult electric motor drives 
tbo hair cutter mechanism through a reduction gear 
lug, and the Imrbers bund Is not fatigued as in the 
usual hanfl-opprated hair cutters. And it Is meJI to 
bear In mind that In Germany and other European 
countries a hair cut Is a pretty thorough Job, with 
every hair cut down to almost nutbluff, as compared 
with our extravagant and frequent American trims 



A Faca-Grinding Tabic for the UUk Grinding 
Mgfhlnc 

T o HU tho need for a powerful dlsk>grluding niflcblnc 
which Incorporates a hand feed work table of the 
facc-grludlng type, a Wisconsin manufacturer has de¬ 
veloped this device The table Is partlcnilarly useful In 
grinding large work where heavy cuts are required 
and also on longer parts suiU as exhaust manlfobU, 
laun mower liars ms<blnists levels, and so on 
The sub-sUdo Is adjusted on ways to the p«isltlon de¬ 
sired and Is locked with Jib screws. A norm anti nut 
actuates the cross feed slide anil the mlcrotnetir murk 
lugs ore found on the baud wheel A raik and pliibm 
o|ierates the longltmllnal trgvel of the table toil Ad 
Jnstiiirnt Is provided so that there Is sulfMent clearance 
at the rear side of the grinding wheel 
Tho center of ihc work to be ground Is broiiglit up 
to the center of the grinding wheel as the fixtures are 
hutlt at the proper height for this. It Is clalmetl tlint 
Ibis type of table lends itself esimdally to the use of 
retatliig and revolving flxtuns 



Telephone instrument Invoited by an American 
woman, for tbo purpooe of increasing 
telephone eflcicncy 


Something New in Telephones 

D espite the fact that we ha\e conic to »Hmslder 
the desk t>i)e of telnihone liistnirocnt as a stun 
dard It si»cms that there Is nsnn for Irapnncmciit At 
any rate, lineiitors from time to time turn tliolr atPii 
tlons in the direction of erulvlug better and more 
cfiiivenlent types of teleplione instnimcuts with inter 
estlng results. 

Vow It la kilns Katherine Nlibols of New \ork City, 
who has invented a new tyiie of telephone IiiHtritmint. 
Her invention Is known aa the comblimtlou tviie As 
shown In one of the accompanying illnstratlnns. It has 
a double re<*elver devire which excliiiles all outside 
noises. It can bo picked up and talketl Info as with the 
ordinary desk telephone, and the cluuirte receHtr fea 
ture Is claimed to Increase Its efflriencj by fully 50 
lier cent In fact. If anything, this radlnil dciwrture 
from American practice is Htr«)iiid> siiggestlvo of Fu 
ropean practice, where transmitter and nwlver are 
mounted on one arm so as to lie haudletl togetln r 

Rcdudiig the Aiiin«t«r to Its Simplest Form 

T HL ammeter, shown in tbo accomimuriiig IJliistrs- 
tlou, bas been designed primarily to test dry colls 
and aiTonls tho only menus of Indlratlng the rtmditlou 
of the cell It Is constructeil so that contact may be 
made directly to the battery wlth<»ut the use of a wire 
lead, but a terminal Is provided so that a lead tan 
be ttsed if so desired 

A dry cell may be tested with this now ammeter by 
placing the metal Insertions on tho Imck of the Instm 
moot, tn the terminals of th^f r«*lL Each small divl 
Sion on the dial represents two amperes A dry eell 
of oKUnary eoiginorcial also when new should register 
approximately 28 amperes 
A one-piece aluminum pundiing servea as the coll or 
solenoid, u well as the termbials, dial plates, the 



The hand-feed work table brinu the work up to 
the face of the grinding wmI and regu- 
latee the grinding actUm 


hioiuitUig fc»r the iinuutun* uiid the Kiip|K>rt fur the 
glass Ibi (iilfre culUttlim thus funui'd Is pIiummI in 
a ruldier ct>miH>Hltloii him us to form nii ammeter 
of the must Hinqib* dt^lgu and eunstriutlon This 
uulqno ciinHtriutitiii, It Is clulincd ollmlimtes soldi ring 
the wnw (‘uniiHctlnns conimmi in othi r meters, inukltig 
II mure diindile diiieiidable and ai'euniU tustnimeut 
Ihc meter Is w hIimI ho tbnt It eaniiut tio uiiened or 
iHiiiiKnHl with and shuiild ghc long aud Hiitisfa<.tury 
serviee Ihi stuniiN'il cull or Koleiiuld Is tlic fintiin of 
this liiveutlnii itnd may be made adaptoble to other 
(If'ctrlcal de\|e<K siuh as reln\s i in nit breakers, indt 
eating iiisIriuiienlH truiiHfurniers. or other appUancea 
that reiiiilre (be use of miIi nolds and armatures 

Uses of Metallic Magneeium 

T he addition of bn If of nno per <»f magnesium 
til lUrithiKH of copiier, brans and aluminum, adds 
greatly to tin Ir Htreiif^h nec<»rtUng to a writer In the 
leknlnl I kthhul \Miiii magnesium Is exismed to high 
pressure sttam the surface Is oxidised and this oxide 
lan only lie irtumnetl bv liea\y hauimerliig Ihe oxide 
Is one of tlie N^st liiHiilarlng materials In cxlslence as 
a layer 1 mm thiik wbl<*b may lie detsmltetl In 15 
iiiiiiiitfH by ix|HiMire t(» an am of Jii atniospheres, will 
resist a pnMisiirt of JIHUKI \oltB KbHtrkoI Insulators 
for high presMure traiiKmlsHlon Miuw requiring great 
Htnmgth and high nnilstani'e laii tlierefore Im> made of 
this 1114 lal or Its alloys MugneHluin iilntes trt>Hted In 
tbU rnaumr have nlM* lieen fiunid extvlbiit fiir electric 
c<Miki PH 111 lib rs and rniUulurs ns the raillutliig power 
amouiilH to 7% P4>r ctiit of the total In at (iimiiored 
with only 25 to 84 iH>r 1*1 iit from ordinary metal sur¬ 
faces. The Imlance iif heat in the la I ter Inslance being 
(mlttiHl liy eoii\4HLl4ni, is not c4^momloul on account of 
the dlrettlou It follows, vlx., vertical 



















SQfiNTlFia AMSRfCAN 


Whilt they last we offer 
the balance purchoee 

10 000 new lateet type 
U H P unjcle phoM llO 
volt 1740 RPBT 60 cvcle 
A r split-phaae induction 
motors the fallowing 
pneei fob Chicago 

loU each 111 75 

lots each 00 

loU each 12 26 

6 lots ea^ 12 60 tawlMl 

8 lots, each AlMMli 

Motors cmst 

Several hundred thousand ttSIto 

of these motors are in use itaeMiMrall 

giving remarkable satisfoc IMhlg Net 

lion year after year They TmM 

are exceedingly simple in 

design and sturdy in construction Have unportaitt exelniive patented fea 
tures which reduce repair and upkeep expeiiM 

. •**2te!L’L**i^*** ^ overload and guaranteed for ons veor 

A GUARANTEE TAG vrired to it instructs the owner to return it to the 
factory extnm eolUet and receive a compete new motor which will be 
shipped to bun eamrsss prewud kbould anything go wrong with the motor 
in toe Arst year of its service 

Motors ore exactly suited for operating washing moehlnest ehmras 
cream separators, ventilating fans latl^ drills, grmoers, saws and slm 
uar work 

Motm are of squirrel cage type air cooled They cut out at hlghar 
speed and cut in at lower speed than ordinary motors 

Furnished m either reversible type with binding post terminal or 
non reversible with cord and plug terminal In ordionng st^ preference 
CASH MUST ACCOMPANY ORDER 
or we will ship COD if you prefer Above prices are Just about half 
usual quotation on motors of this class and thm is no margin left to cover 
bookkeeping or collection costs 

NORTHWESTERN ELECTRIC COMPANY 

410 South Hojmo Awomto 
C311CAQO 


M pROa 

Catalogue of Sdentific and Techmcal Books 

l4afMg M500 tiflas mnd on SO0 aM k ^ acto 

OELKCTED from more than 7 000 Books atUl in print Thia catalogue is the 
^ latest an i bent list of technical and soientifio literature which con be se¬ 
cured ( onditiona in the publishing business are moat severe and it is with 
difficulty that tnan> books oau be obtained For this reason thu timely eato- 
logue of boiks which oan be had a ill be particularly welcome 1020 Book List 
will b< includt 1 

Mute to d Iff J r your copy ^eni free on uppiico/ton 

SaENTIFlC AMERICAN PUBUSHING CO. 

XI3 Braadw., WoeHreitk Bid, N.wYotk.NT 




fourteen (Cast Ihxttett i^eet 
Reto pork C<0 

An Fxcluaive Residential Hotel affording 
the Dignity and Elegance of a Pnvate 
Residence Opposite the Mefropditan 
Oub and Fifth Avenue entrance to 
Central Park with easy access to Chiba, 
Theatres and Shopping centief 

Cagtt & itabcocit 


pi ARP BHircR. the man who dr wa When a P^tlnw NihhIh s Prlend 
rreri e** n n thin lAW s d y n re are Bwny o h r itnr nU whose 
h im.H H Idliiksiodtos bonk pet*! lent 

FEDERAL SCHOOLS Inc* 

BBtoC:: tta4 Fed««l Sekool BUS MhMweao, Mbs. 


BApfd.nwult Aifttoette { 

(Coalmasd from pagf iBf > 

LoadoB tramltt Unss wtts v^wogl i t by iRt 
: Incrsussd fares ss iAowb by the follow I 
' tug condsnsatUm of Lord AMiflsId a report 

Puriiig tbs arst tbrea swacbs of 1020 
the uudnsro un d oarrlsd lORjOOOuOOO pas 
nengers recMvlag sa avsrafo por pas¬ 
senger of 2B pence (Ave cento) During 
tbe last three aiontlks of tbe year OAiOOO^ 
000 passengm for an average of 8 pifioe*' 
(six cents) 

In tbe arst three Qumth% tbs onnkl 
buses curried 217000000 passeagm for 
sn avorege fare of 1 76 peace (three and 
one-hslf cents) In the last three BMtotbiu 
,160000000 paseragers for an average of 
25 penes (Ove cents) 

Xn the Arst three months tbs trams car* 
riod 51 OOODOO passengers tor an average 
of 1 6 pence (three cents) In the Isst 
iPiree monthly 47000000 passsngers for 
M sverogc of two pence (four osnts) 

It worked out that altbough on the to* 
tal year s traffic thers was sn incresss of 
110000000 passengers the traffic hi tbe 
last tbrea montlui was leas by 82000000 
than in the Ant tbrea monOis A two 
per cent decrease in these three months 
' ss related to tbe year s total haulage, plua 
the fare Increase lifted the companies 
from necessary Oovemment aid to Anan 
dal independenee Tbe people were 
bound to pay tbe extra charges in any 
event, whether Indirectly In the form of 
Oovemment subsidy or directly In tbe 
form of iDcreaiied fares It was not arid 
trary action nor was It corporate manlpu 
latlon which wrought to produce thw 
increased fares la I^ondoD It was tbe 
Median and Persian law of economlca— 
the law of the economic unit—which com 
pelled that resnlt 

It Is not suggested herein that this pnr 
port* to be an exhaustion of this subject 
or even to be a complete syllahua It Is 
nterelv t( desesnt on the sdentlAc pbsses 
of the interesting sftustkni of traodt tn 
lAmd n it I elng true that principles fun 
dauHntal there most be and are fnnda 
mental everywhere prindples being nni 
vmrsal 

The point of sdentlAc interest in these 
flgnreu and facts is that there ti a general 
mlsappn hi nslon by the popular mind of 
the srlf noe i f the eci nomic unit—a mis 
apprehension not at all surprising Not 
only the mass of the iieople but boats 
of otherwise well educated men and 
women laior under the delusion that the 
larger the <ttv the smaller the construe 
tlon ar 1 operation costs per unit of 
public utilities 

This delusion was cited to me by tbe 
late Mr Theodore N %all Preddent of 
the Amcrban Telephone and Telegrapb 
O mpany ne day in bis offices In New 
Xork headquarters Going to a window 
and pnlutlng downward to workmeu sn 
gaged in tearing up a street and laboring 
among tbo net work of utility aeeeseortss 
hs said 

'You are right In applying the prind 
lie of the economle unit to this problem 
It Is diffli nit ti explain to the people why 
the cost of InstsUlng and raalntolnlng a 
teleph me Imreasss as the city grows be¬ 
yond a given economic sire Tnst what 
that economle slie is we wnnot precisely 
dsAns Hut it is obvious that New York 
City with its six millions of popnlatUm 
has passed It Every movement if work¬ 
men Is hindered by tbo presence to Iha 
street of the other utility works Bvery 
ait uMrts more for that reason Tea it 
is tbe princlplt of tbe economic unit that 
explains It—but it is hard to naaha tbs 
lieople understand It 

The PresldeBt of tbs Hodety of Me¬ 
chanical Fnglnem of Orest iMttgItt* ds 
livcrtng his annual address bsNce that 
body early this year declared that the 
oogt per paa s en gsr mBs toi tbs Loadoii 
*bvuso was mart tbaa one bundrsd pw 
osnt higher toan tbe cost per iisagto<wr 
mBe on the nadevgroiiiid Altbodgh be 
net nrtnntely aualyns the a f s t g iB S B t 
(Onaftogsd a* peg# lli> 


BUY rr FROM 
THE NAVY 

SuipluB Nfvy Radio Matw 
' ruda foir tt|fe at atSnbtiW 
pnoea. 

RRCBIVIRO SXTS 
aiutable Amt mwwr k ag alu|k 
amatedf , or long wM mg* 
nala. 

sFark trans- 

MITTBHS 

complete wdamoterimter* 
atora or gaa engme dnven 
generaton 

ACCESSORIES 
(exoqpt Vacuum Tubea) 
of every deacnptwn auitable 
for expenmental or reaeaidi 
purpoaea 

Thia la an bxce mjw t op- 
iraaruNiTY for Odtegea. 
Radio-SdKwla and Ama> 
teura to buy Navy—^Raoio 
Equipment at AmAcnva 
Paicaa 

IFnIs today for 

Nory Radio (Tstoloyw# ITo SOJ-SJ 

CxsjuM. Saush OmncE 
Navy Dept 
Waahingtao,D C 

The aurplua ntatenala the 
Navy haa available f(v sale 
have been grouped as ahown 
below and oataloipiea de- 
wnbinj; theae niatenala will 
be sent <m your request 
U 81 OF StTBPLUS MATBBXALS 

AU M.tntolf 

Acronsutkra] Equipment 
Aluminum 

Bath Room Flttinp and FtumMug 
Supplirs. 

Bliuikrts 

Boats 

Boriui 

Brow 

Canvas and Tents 

ChemlcaU 

Ootb and TextOea 

Clothlog 

Copper 

rlCCtTmtt UUUIIMBUL Uffil BVBpQfB 

Pnmttore ^ 

Hardware 

trob 

iBad. 

Mariiifie^ 

Mess and Galltf EqulpoiMit ( HHcb cn 
potato, iTwm 

MusM Instrumsuts 
Navlgsttag ffiHl Instnawnts of 
rrttirinn 
OOs gad Oreassa 
Print and Mat MatarisU 
l^ivtrioito 
Radio PsulAmgit 
Ro^sneTwtoft 
gtattotwiy and Office B qidgto nffi 


8to tkmeiy and Office "wNtJaNi 

tSl 

tbob (Msairi; Maffito^ ABd 


Vrivot Bad mbiM Jf 

Xbtoi ^ 

/*y OTTffwm sg fM doipmwsw e^SSVfBw 




The Outstanding Feature of the 
Wills Sainte Claire is its Motor 


C. Huold Willi bii dveo to the wortd a new 
c ooce p tfon of motor emdcncy. 

The Willi Balfite Cliire motor hi of ^e eight 
cylindcri twin loor type^It U V ihepedt act at 
in angle of 00 degreea in order to eUminate the 
uiiiai periods of vibration, and has embodied m 
it many distinctive basic featorei conceived and 
developed by Mr. WUIs. 

Iti amaxing acipofisivcneae and flexibility—its 
iioooth, silent, vibratiooleaa acdon, Ha remark- 
aUd power development and its economy of op- 
endioit dll proclaim it one of the great outstand¬ 
ing achievements in the history of motor car 


engineering But the motor is only one of the 
storing features of the Wills Sainte Claire 

Mo-i!a^den-um steel—the new super-steel de- 
velopi^ by Mr WUla and used for all load-bear¬ 
ing and driving parts of the car makes possible, 
lightness of wdght combined with great strength, 
durability and resiatance to vibration 

The wonderful Mo-/y6-den-um springs together 
with the p erfec t balance and acientific distribu¬ 
tion of w^ht give the car a wonderful roada¬ 
bility and eaae ^ riding 

While the beauty of deaign and richneaa of finish 
give it distinctioo in any motor car aasemblage. 


Th» WUh SmrtH Ckirv it mmJ§ M ftmr t _ _ , . 

4 Jhttttnptf Cm^tt mmd S J^tt tn $ tr Stdmm wkk $ Mitm mmtt Amt ftti fhtA mt» Umh •/ frmmt ttmt 


J Vwy fr 4 IVawyr RmmJtttr 


C. H. WILLS A COMPANY 

Araryfallfo, Mickipen 



Ottrkmd Cmmukmft dmtm if tfmf itmt gmrs 
mmd f t mw Jdt Ammt mrt mmd 
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sUind supreme as 
aids in temperature 
needs everywhere in 
industrial processes 
that temperature is a 
fisctor. 
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Cataio#s OB regBaat Bpodfy your rv 
qulMBBta wBm wrliIaj|AM w« any 
otpUIn rtiofwiqhly bo* xyrw Imm- 
Bwna eu amm tlim 


tf!/hrIiuhrtmentCompaidn 

Roc l ia rtT i N. Y« 


rbarr'so J 


r Ttmpt nl mrt Ituirumrmt 
w /iwr] 


/or llwry PuryuM 


For GansButhsjTool Makars, Ex¬ 
perimental & Repair Work, etc. 



rr<iia9-M to 16 -ib 
awing. ArrnB Mj for 
S<e«ia or Foot Powoti 
Veloapodo or Staac^ 
■p Tiomo. 

W F «J kiMfCo. 

IMobUMiod tm. 

‘•TJSWiir* 


y 4 ^t'is|| 5 loRS 

-mini ttttttg 


UUH BMHinit mjiuwn bmiiii stitU 

ifiass?, 

.75 
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Multi- 
Motor 

Onj^oftbEiiiMtpowvfftil. •iMn.oompMei 
I gA« owr pt r facfd. ftm rodoead 

I to aimllMt noiubtr Aboolotdy affioiont. 

Ov«r 200,000 in Opmtioa ^ 

Tbii ta ■g E koooW ongliM. Moda In ou H P 
and 4 H F oloM Bqal|ipod bottonr or RUMf 

M dapA 


iwon. Kand on datnUa of poor prablaai Our 
aagi n aariag dapartmant wNt MBiok you 
THE MAYTAG CO., Ptpi t NtwftM, bwi 
. . ' * » " ■ ' ■ ’» 


RapU-Traasit ArithsMtle 

(ToiiHfiited from poffo 1901 
It was obrloos frotn the cmitntt that It 
was the Intpniw inTolyement of Che street 
trafflo—the maae of linapfi, tramii, anto- 
mohlles, horse^lrawn Tcfalrles and pptlss- 
trlans Id a ponfcmted stat» which ontailed 
the added per paaaeniier-iDlle rharxea for 
operation 

t Nuhmlt that nntll theae sclenUlte 
tnitha be fducldated to the people there 
win lie no tntelllicent pnhUe constdc^tlon 
of pnhllr iitllltlea. 8o lonir as there he 
nnonfomnS commont, there will be nnfor^ 
tnnate prejndloe And so Ionic as unneleno 
tlflo Ideas preTall amonff the people the 
iMilltldan with pnblWaTor axes to Kiind 
will befoK the lamie. 

If, however, anyone will take the trou¬ 
ble to And the tnie answer In his own ez- 
lM*r1enees ns he moves aliont In a crowded 
eoiiKested rity, he win easily nnderstand 
this apparently ohacnre meaniDK of the 
principle of the economic nnlt 

His delay at street comers when trafflc 
Is dowinic isiHt his extra time rcfpilred 
to net from bis office to call at another 
ofnf*e the constant toll of time which be 
must |ifl> III fcotna from point to point 

If he then also the inihllc nttllty work 
man. mnst pnv that toll of time. If he, 
then thi^ imhlle utility Itself, mnst con 
Btniitlv par the sHper-charKe of time and 
money In doliur bnalnoss In a very large 
cltv and If so, then (harges mnst ad 
vnni'e—ns a general profiosltlon, and nn 
der existing forms of mechanical pro- 
oeiliire 

No one mnv foretell what will lie true 
In tlie distant future It may bo that In 
gonultv will devise metbisls of overc<»m 
Ing the resistance of Intense large-city In 
volvoment But that It has not >et lieen 
doiH niUKt lie ciinci rtwl hy oil who ran see 
till fact when presentiMl and aiiply to thi 
nlltltv the prlndpUw which ho himself 
eppIliHi perforce, ererj ilav he Ih-es hi 
It till does liiisiness In one of the world s 
mctro|st1lses 

From Star to Chronomotor via 
Ra^o 

(roHttNWCd frtm poftc 1H6) 

Cavite (PI) North Head (Wash I hit 
reka (Cal ) Point Argnello (Cul ) flan 
Plego, Ban Francisco, (Iri'at l-iikes (III ) 
and Pearl Harlior (T H ) Home of these 
stations seial H|inrk some are signals, and 
four send l»oth Where two or more stn 
tloiiA can be heard slmnltaneonsly a large 
variation In wave length Is orrange<l 
thus, Washington semis J'MIO meters and 
Annapolis 17d0 meters BnllKNi 70*M> me¬ 
ters arc and Colon I'WK) meters fqiark 

ITie aemraty of the time signals asi |g gnme six bnndred million miles In 
sent and received hy radio Is of ennrae of length The ann and alt Its train of sa^ 
extreme Importance Ih^termlnatlons of eUltes, tif which the earth Is one. Is mov 
this acinirsiv are carried ont constantly hig through apace toward an unknown 
Any navigator assumes, on rocitvlug a^ destinatinn Yet In spite of thtse ootnpll 
radio time signal that he Is getting true, t-ntnA mov< ments, at tremondmis sfiecMln, 


whiefa may be of frmt InpMtaMS to 
those who are nainff tlaa algnaU for ao* 
corato snrvayiiiK or longitado determlu* 
ttona. A carefol check la made of tbeM 
errors, which are listed by days and 
amnnut plus or minus, and anefa lists are 
sent ont monthly to all who request them, 
and regularly to sneh organisations as 
the Coast Rurvey, the Bitreaa of 8tai^ 
dardA several watch companies, the Ba- 
rean of Railroad Time Service, ete. 

The development of radio Hme signals 
to be sent out from the United Rtatee has 
reached its naxlrnmn as regards the 
niunher of aenillng statlnns—It Is even 
possible that one or two might he omitted 
without material Injury to the service 
There Is no need to aild other statlona 
within the radius In which existing sta 
tions can he heard But the radio time 
service Is making constant strides for 
ward In aoenracy and In research At 
present experiments are being cfmdncted 
with a view to the sUmlnatlcm of long 
land lines, aneh as from Washington to 
Key West and setidlng Key West a 
radio signal which will there be pldied 
np and automatically he sent out from the 
Key West Radio Htatlon Ruch an ae* 
cnmpllsbment will reduce the pres en t 
large lag to a very small one 
Another devehqmumt of great interest 
Is the comparison of the radio time signal 
with tbs apparatus which sends It At 
tile Naval Observatory electrical appan 
tns has lieen Installeil which permits a 
received radio signal to operate a chro¬ 
nograph This resnlts In the mnst acen- 
rate determination of error In a time 
signal Thiui, Washington sends out a 
time signal, over the wire It Is received 
at Great iJikes and sent nut there hy 
radio, Washington receives the radio 
time signal, and puts It on the ehnnio- 
graph side by side with the reoird of 
the same signal as It was sent The com 
INirlson Is exact and the error ran lie 
analysfHl and the prajier values assigned 
to lag In relay, and ermr In signal Rig 
nals have lieen sent to Australia In connec¬ 
tion with longitude deterratnaHons, and 
for such a distance the time required for 
the transmission of the radio wave mutt 
lie taken Into account Radio travels at 
the Sliced of light roughly 1R6J)no nilles 
a second Australia, half way niund the 
world Is roughly 12000 miles away The 
signal then requires almut 1/15 of a 
second pluA to travel the distance 
The reader with an imagination Is 
MHki*d to reran the fait that the astrono¬ 
mer at Washington is at one point utsm 
a hall whli h revolves once In twenty four 
hours The ball Itself travels about the 
sun oiKH* In a year through a path which 


time, or time whhh Mirh's from the true 
time hv an amount of which he has been 
prevtonsB warneit Rashliigtun signals 
lag behind true timi nine faundredtba of 
n soromi tlie lag In Annnimlls time Is 
0 07 second Those are kmiwn errors, 
whkh are iiraetlinllv constant. They are 
onnsed mechanlrnl1> liy the relays which 
arc In the land line clrcnlta. It is true 
time which starts from tlw Observatory 
transmitting clm>k, hut a relay starts 
the signal over the wires and another rc- 
ctlves It and turns It Into the automatic 
machinery which sends out the radio nig 
nal In these rein vs there la the alight 
loss of time noted In the Key West 
signals there Is a Ing of twenty-eight one- 
hundredths of a second, due to the larger 
iiumhor of relays between Washington 
and Key West 

The lag however, which Is always a 
p/us error that Is the signal was late 
In starting and so we must have added to 
It the amount of the lag to get the true 
time Is not the only error Other 
ransea result In small errors (generally 
loss than a tenth of a second l which nrej 


of no real Importance to navlgaton^ When the latter to baulk 


the astronomer reaebes a star with an arm 
of light determined an instant of time 
for a single place and callk It noon, and 
then with an arm of unseen radio wave 
In an unkmum medium he calls the ether, 
sends tliat Instant broadcast to all the 
world, for all the world to pick up and 
use and depend upon for everything It 
does, from going to breakfast to going to 
war. or deciding the boundary between 
states or the exact and acenrato location 
of those who go down tii the sea In Ships. 

Uaiiiff Cadwtai to Golvaniff Iron 

It has lung been known that 
ao-called galvanised Iron could be 
roRdo with cadmium In place of ginc, its 
high price prevented anch mne A writer 
named GrRs states In the Ba/lefto dcs 
fneestios# tlmt this difflmity has been 
nvemime since It has been found poaalhle 
to galvanise 1 square meter ef moot Iron 
with tlie nae of only S4 grams of cad- 
mlm The coating thus produced Is more 
resDitant than stne to adds, salt water 
and damp air In spite of its thlnneas it 
cBngs to the Iran with great tonsollge, not 
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SecUinal view ef tlM HidUbi tm of ferryimt, liwwiiif the memaed apace 

te ViikBlar loada 


T HB noteworthy ozpanaloo la the tiae 
Hi ABtoiPoWea for totnlop parpoaea 
ind of motor trpte for fright tratimwr 
fcatlon haa reaulted In the develo|uaent of 
k pvMen for ferry eonpanlea that hai 
been dIAralt of aidnUon by reaaon of the 
LtaUtett aatomoMIe carrying capadtlM of 
Hm prevatlliiff typea of voaoeta need for 
Fbrty p or poeea. To a certain degree tbia 
ta the aaderiytiig baata for the high 
ahargea mada by ferry ooacema on an 
bomddlea and motor trndca aeeking trana 
portatton aeroaa abort bodiea of aattr 
Tba HnlMa type of ferryboat, aa here 
UlnaMtad, atforda over 300 per cent 
pieater aatomobtle aoconmodatlona than 
lha nsoal ferryboat with a copeldrrable 
tooreaae la hull length A aurvay of the 
largeat atarlae ateam ferryboat now 
mdldiag amasuring 22B feet long and 60- 
foot beam over gnarda abowa 410 feet of 
Arlve wait, whereaa tba HnUfln furry 
which la to be bnUt for the Pongbkeepale 
ind HIgblaad Ferry Company wilt be only 
140 feet long and &2 foot beam over 
goarda and wlD have a total length of 4Tt feet of drive 
waya Ita capacity notwlthatandlng tba amaller length 
Qi the boat, ootnea from tta havlitg four drivewtya 
whereat the nanal ferryboat haa only two drlvewmya 
Thla la due to the fact that the propcdalve equipment 
Aoea D^ occupy any apace <m the main deck l»elng lo- 
Bated aa abown la the atcompanylng idana In the hull 
and flu* 

ihe MW ferryboat wiU have all of its machinery be¬ 
low the mnln deck The deck beanu are onbrokm 
throogboat fhe ahoal broad hull with full enda refined 
by the Areonatmet method, giving nnatnal Ice cmib 
lag qoaUtlca, a method of conatractlon that can be 
bad only through the uae of the Huntln aystem with 


out a correapondfng gn ater Inrrcaae In hull anrfhee re- 
alatanoe will afford greater MtablUty and buoynnrv 
with no noticeable loertaae In draught when the veawl 
la heavily loaded Yehlcle trauaportatlon on pnfient 
ferrlea neceaRltatca even dlRtiibiihon of the kiad on lug 
tt» the hull t 3 pe nlureaa on thla Upe of ferrv vihUloa 
can be placed Imllatrlmlnately wltbont ilangemia ca 
reening or tilting 

The electric motora are mounted din ctly on th pro¬ 
peller ahafta, and capitation being pmlnded amall 
propeller wheela are used effecting maximum propnl 
rive force per shaft horsepower 

Water projected from tlie propellers cannot escape 
to the surface on lag to the hull above htnee the con 


IIuihI nater column muVtH iwsslble greater 
thniHt rnsnuJlatlui;, Ksk ptv^tr ( mm mil 
tint fra gUcu spied ami dlKidnctsiient 
than In idiimrv piattlse Another ad 
canlagt tlalmid for this Is that It 
illmlnatts at rupt stem posts and rud 
ilir« mil tb( ( uUmd Hpatw at tlw pro 
pU rs rlnlntlng ^ihmtKU and attend 
liiK dipnitatl 11 f mn hlni-r) nhirii 
fli u^U iiMiallN attnhiitcHl ti engines Is 
nttimllr dm t tbt nf re-nuntioued 

(IIUSOK 

rht uiin ft mb at will be t luliiped 
nitb two Mivplinler >\Jut n full liUscl 
(nif,iniK enth dirt it o mmttid to Westing 
bmiHe Kent rat m Thin i^tll also be a 
Rl\ limb r W inU n generator set for 
llkbtK pnnipH t tc and a W Inton air 
c*i mpitsM r and cxc iters thaln drUeu 
fr m mulii englms The plljt hnise will 
ha^t ill till c Hitrul and there will bo 
areola hiaters ilettrlr pumim Westing 
h n Ml ohf trlt dricing m tors and complete 
subsidiary ilenients c« lift rmlng t > the 
moMt advanced eaginicrlnL practises 

Rings BeU if Water u Found in Gas 

A lU MCI nhlth ghcH an alarm If Ibt pnainee of 
a mluutt trace of wnttr caiKr i< dttected In a 
gas has livn letonth diveUisd lo Uie (Ins Chemistry 
Swfl 11 of the Vnlitnal Iliireaii f Standarls I ho 
apparatus dejienils uis n Ibt lUttii al t uduitUUv of 
a film made of a subMann blgblv musitne In redial 
liiK the m iMtiin in tbi atm bpbere lor ixample 
pbnsphi rU at id wua eniplovtd nliUli as long as it la 
nit has a hlkh itiidnciUltT liit at* It driis it Is 
deprind of its cmdiutUlty Ibi iiiw water indicator 
oiieratis niHlcr tho pilmhU if k i| 1 iik this at u t u 
htant teni|)cmtiirc and Ihi dev lit Is made part of a 
elnull to ring a I ell oi i pi rale s me other signal 
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Those Martian Radio Signals 

KSPri'R itN nnli|uc nature and Ita wealth of 
itoiidera, the radio art bna its cyclca, the name 
NK many of the more romniouplace flelda of on- 
d(>oTor Kvory eo often wh enter Into a cycle of i»or 
feetiMl radio, when ne ore told and amnired thot radio 
onmnrnnlentlmi Iioh l>een fierfeeted and Uttto remalua io 
bo aihlered Ktntle Interference from undealralde 
traiiRinlttorH, and the 8e\era4 detrimental Influencefi, 
■iiih an Hitnlight, ha%e lMH>n over€*onie, no we are In¬ 
formed Then hat a abort while later wp learn that 
much rematua to bo done In the radio art. and that 
aonieonv haii been rather preninttirc In hia asaertlooA 
Ami then thi re la the ejele of luteiiKc radio dereloie 
meut, Hbcm radio telemraphri and radio telefiboneH are 
to dot the Horld with thoiiKundH iiiKin tlnmanudH of 
atatluuM to the diw^mtltiire, If not the dtM»m, of tele- 
irrni>h, tdeiihone. and i*nh1o Htlll, the more ooiiTen- 
tloiml niethialH of eommniih ntlon M*«m to prerall. and 
the liiteiiNl^e radio devt lo|)mejit fallK to materialiae 
Affaln. tb(.n> Ih the Alurtlnn radio hImuhI lyde, which 
cornea around e\ery few yearn, more or hnia, with 
min>riaiufc rcffiilnrlty I'he newHpn|>ora * play np* tbo 
Rnuunneement that mynterlonH atfntalN hnre been inter 
eepted, and giro it ull the Hiaiiltlcnnee and comment 
that goes with an otamlngiiajpe ntory The radio fra¬ 
ternity lmme<llnU*1> aiilUa Into three campa—tbo be- 
lleven In Martian algiiala, the out nnd-out and irm*on 
rtlnblo non lM«l1e\ (ra, and the neutnilo. 

Juflt tinw Me nr\* In the Murtlun Hignal cyelo again, 
after a Iniwe of HomethlnK over Imo years Tlie fact* 
in the raae are that Mr J II C Miielieth, l^ondon man 
iiger of the MareonI Wlreleoa lVli>ifrntdi Comimny I td , 
recently atated In Ida opeech at ii Itotary Club lumh- 
etm In ^<•w York, that William Marconi waa now eon 
\ lueed that lio hml liitentiitei] nlKnala emannting from 
a source <iutttide thU earth Tiie HlgnalH which hare 
been intercept***! ar** P**iM)rte*l to hare an extremely 
long ware length, Indeed, thlN fm't alone now pre- 
(Inilea the siiggefttlon that Ihoy might originate in some 
extieHmentHl atntlou in a remote (xirner of the worhl 
To be HiMHlfli Mr Maelieth Informs uh that the 
maximum iiugth of wari*ti pnalrn'Ctl l»y radio statlona in 
thin world today la ]T,OUO meters Until Marconi con 
tUicted his ex\H!rluienU <m hla yH<*ht the **Kl«*tra, * In 
the MoiUterrancnu wwenil umutbH ago. radio receiving 
apiwratus was cuimhle of reeelvlug wave lengthH up to 
J4,(K)0 meteriji. HIh rectdvlng apparatus was tun(Hl to 
many tlmea tbia tlgiiru, and It U eetJniatnd that the 
wnvea which he Intercepted wore of tim onler of ]{5P,0d0 
mt^tera Furthermore, their r(<gularlty disproved any 
Indie/ that they wero caiiwHl by aUmmidierlos. 

Ho much for the bore faida. Two *ir three years ago, 
when Martlon Hlgnals were the topi* of heated contro¬ 
versy In radio ilrclcMS we ofTored l»y way of possible 
explnnathm tht fart that Sorlet llussla was said to 
tie hani at work on Herernl long range radio statlona 
for tbe purptwe of estabUshlng commimiratlon with 
the world at large Now that many newspaper oorre- 
spondents, Ited Cross workers, Oo\ernnuiat representa¬ 
tives and others have penetrated Into tbe farthest cor¬ 
ners of that famine-stricken conntiy, we know only too 
well that the nnfortnnate Rnsatans bare plenty to do 
besides seeking new means of radio commnnlcathm 
HtiU, it is not altogether impossible that the slgnola 
emanate from some radio Iransmttter oti this corthi 
eltlier Intentionally or otherwise In radio transmts- 
stoii there Is a phenomenon known as harmonica, in 
Mblcb a transmitter tuned for some definite ware emit* 
aapplemeutary waves of an altogether dHterent wave 
length Again, the extreme senaitlTeness of tbe tppi- 
ratus emplnyfNl In preeent-day radio causes one to ptde 
up the hums and the cUdu of yarions oomutooidace 


circoita Midi m an ordlimiy electric etevAter, electrte 
street car, Ugbtliig ctreoit, hell drevit, telei^Km«» aiid 
so oo In fact, tbe signals itot picks up do not necessa¬ 
rily have to be rsiUo algaiils. 

Bat let us not assume for a moment that a man of 
tbe espertenoe and knowledge of Marconi would con¬ 
found such commonplace parasitic distarbances for 
radio signals. What Hlgner Marconi haa beard most 
he signals that are distinctly out of the ordinaqr 

Homdiow or other It Is difficult to sahecrlbe to the 
belief that radio signals are being racetved from Mora. 
Radio oommunloation is such an intricate and excep¬ 
tional development that It wonid be very rare Indeed If 
two iMNiples. located on dU^erent planets, should have 
workid out predwly the same method of communlca 
tion We can more readily bellere In the Martian* 
making use of huge mirrors for reflM'tlng light, or 
even huge searchlights, as a means of attracting our 
attention It wonhl seem that the cause of the mys¬ 
terious signals must be sought nearer home. Tbe 
harDUttiliw of transmlttiu^ stmosidierlc disturbances, 
magnetic storms and phenomena, sunipoti and their 
peculiar liitineiiees—theoe possible causes are surety 
worth studying, not only for a solution of our present 
mystery but for the good of radio communlcatioa 

The Other Side oi the Picture 

HE ITnlted Htates has some 240,000 miles of run- 
roads, and 2,1100,000 miles of common road 
Plainly enough the two systemH must intersect 
In oonntleas places. and comparatively few of these In 
tersGctloni can lie other than at grade With upward 
of 10,000,000 individual automobiles in operation, and 
with an annual train mileage little if any less than 
10 , 000 , 000 , nobody expects that grade-croaslng aeddeuts 
are going to be reduced to an absolute aero. 

The onus of a croMdng smash up is ordinarily put 
upon the nutomoblllst, and rigbtl/ so He can stop in 
a fraction of tho time and dletance required by the 
train, and ho can turn from hts course He Is the 
iwri} who Is going to get damagefl hy any coIUhIoii 
that may occur He is therefore tho party to whom 
H<t may reasonably look for pmaiiUonH, and in many 
spoclflc cases smashed gates and other evidence make 
It dear that he failed to take them 

At the snmo time there are two shies to this as to 
every story, the automobile has cn>rtalu rights even In 
the presence of a fart mall train A mim1«r of our 
rallrofidN n'cently oollniiorate*! In making and pub¬ 
lishing a survey of the liebavior of out*nnoi>lle driver* 
on approaching erosfdugs, A deplorable protsirtJon took 
no precautions to iq)eak of Bnt the dlmnx of the 
r«*port Utt* built out of the fact that only three drivers 
In a thouMiDd "came to a full stop and looked l>otb 
woys’ liefore crowing It was not explicitly stated 
tliat they all ought to have done this, but tbo inferem'o 
a as plainly left for the reader to make 

Now this Is certainly unreasonable That we ought 
to drive up to a grade crossing at a moderate pace Is 
admitted—more definitely, that we imght to approach 
at a pace permitting u* to atop before wo get upon the 
tracks, if It becomes necessary to ilo so But we will 
freely (xmfess that we never yet have come to a full 
slop ut a grade crosslDg out of mere smq^ldon, and that 
we nover expect to. 

At tbe same time we have seoa grade crossings where 
wo have been strongly ImpeUod to make sucli a stop, 
in recognition that we could not tell, until we were 
squarely on the tracks, whether a train was coming 
or not Home of the blind crosslngB are doubly so— 
not aloDo are approaching trains hidden, but tho very 
presence of the crossing Is apparent only at tbo last 
moment All over the oountiy wo meet crossiiigs of tee 
Jog type, where a rood run* for miles parallel to tbe 
track, without wandng to turn tcrosa at right angles. 
We know at least three ouch where the ontside of the 
turn Is at the top a ste^ bonk, so that tbe only 
alternative to hitting a train might bs taUng tbs 
plnugs. For tbs recklSMi drivsr we hold no hrtsf, nor 
do ws deny hla sxlstmscs In vast number] hut ws do 
inslat that no road ought to presfut trick crossings 
such character that tbs conservattvs driver most bs 
familiar with tbs road in order to bs oafs. 

Of course tbs dangenms croosing is nsmdly msttsd. 
But too littls eftiort la mode to dlscrlmtnats bs t angn 
the crnsMitigs teat tts rsidXy dangsroua and thons text 
ors not In moxy stotea dsate^xtauls oxd hngt 
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pUworda *1£AN KILtlEtl Iftafll^ ors posted Xt svoi^ 
orooring that bos oesa a fatoUty Ws ha*o ssoP mteh 
•IgiM at erossitigs that wore os wids opsx ox It Wt 
pQOsUde for thsm to bs-^t tbe bottom of a htU, ^tb 
a mils or mors of tes track in ptoln vlsir of ssototista 
approaching iif either direction. , The only eflhct of 
such Indlseiimlnate placlnf of signa Is to weoksn Cke 
motorist a attentlcm to tbta 

CadMdial C«t>BtroiliM la th* MMMk Afai 

A S we sit at our dgak with over 60fi test of tee 
Woolworth BuHding held la rnkt-olr abovo us» 
our thoughts run back to tbs catbsdral boUdors 
of Usdiasvol days and tbe not Infrequent catoatzo- 
lihea which belMl those soaring atructurss of frsttsd 
rtone and painted gtaw which an today the delight 
and adnriratlon of every artistic oonl To raise a Wool 
worth Tower some SOO feet into the olr, and do It with 
such materials and in such fashion that It will stay 
there forever, Is a simple task compared with that 
which confronted tbe Ifedlaeval arvfaltset when bs 
dared to erect on four tall and ndatively alendcr plera 
tbs towers and spires of a cathedral such os that of 
Balisbnry, with Its total height of over 400 teet, jot 
even a square tower such ns tbe famous and beautiful 
angel tower at Csnterliury, which roached only a mod 
eat 2S0 feet above tbe ground level For tbe bulklecs 
of those days knew but little about the abstract theory 
of stresses, and they had no such formubs as are at 
the call of any college student tirtny 
The bishop of those days was more often than not 
the architect of bis own cathedral] and there Is muck 
evidence in the cathedrals a* they stand today that bis 
work, at least In the earlier stages of the developmtnt 
of the Gothic art, was experimental He built a moo- 
sive, vaulted roof upon relatively slHtder piers and 
made a guess at the necessary diameter of plera, thick 
ness of walls and so forth to bold bis vault in idtce 
If there were Just enough material used and It were of 
fairly good quality, tho work stood If there were two 
nr three times as much material as was necessary (and 
this, we have evidence, not infrequency happened) the 
work stood and all was well, bui if their piers were 
ttx> small in diameter, their walls too thin, iw tbe 
rabble work constituting the core of the masonry was 
too poor in quality, down enmo the whole structure 
and tbo good bMioii set altont robnllding, profiting hy 
the costly Icaaou he bad learnetl 
A most frequent caiiKc of trouble was the groat tower 
which was so much favored at tbe intersection of nave 
and transept. If there was to he an nninterrnpted 
view throughout the full length of nave otSl choir, or 
from transept wall to trauseid wall, it liecame ncceosary 
to place greet arches as tall as tbe nsjfs of the ca 
thedral tbemsclvos at tho Intersection of nave and tran 
sept. Now this meant, of oonrse. tbe cnttlng of huge 
gaps In the walls of tee tower, conomitrating the weight 
of the npper stages of the tower, which would run up 
to 4000 or 8000 tows, Vkyoxk the four piers. That was 
a serious problem in itarif, but worse than that, tbe 
effect of tbe huge tower load upon these arches was 
to produce a heavy lateral thrust, which bad to be ab¬ 
sorbed by the adjoining walls of nave and tranoept 
And what trouble they badl Plera would begin to 
buckle and would be hastily reliiforced by adding to 
their thickness, arefar* would spread, causing great 
rents St tbe crown or thrusting the adjoining pier ar^ 
cades out of tbe vertical To remedy this and prevent 
dlsoater, the builders, as at Otoucester Oathedral 
would carry butttessea right down tbe ride walla, cut¬ 
ting diagonally oeross the aisle and transept windows 
until they could trojurfer tbe load to some outlying 
bnttress or suitable mass of masonry To tbe engineer 
and orcfaltoct, by no means tbe legot attrtctloo of the 
vottdetfol cathedrals 6f France obd Xhii^iid are tea 
laite^ with whtril they were terestened and tee 
dever expedients by vfbkb tbe emergenctes were met 
Rteri for oogstnicCton VQig piikxowa Ui tboee days 
and trim iTas^very; very store# Red they p oess e e cd 
theee msterlsls sod ope twenttete ctotury knowledge 
of engtoeerlng, wbxt sti^ptodoos Mldlajto.teosei^^ 
srtoitecta wook hate pcotooed* pxviMlariy in norcb* 
en FruMo, where xt J»ltea» the oCtedYdnUts 
ofw 140 teet abeve tex tt»dr df tes csteedna oxi act 
Beomrata^ w^ to Ihs dffart te Meris, 

Bsme, tbe FqgKte teste smT to ^ 

height o« IM IsitoHoMriatfig tetd texto INMt te steto 
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Aotonoliik 

Nw TMfk% SMn Ou ladMtiy.—It !■ npmtad 
tkat there were 70U6 aatonobUee raloed at apitfoixl- 
saatriy 9Tfi00M> atolen in the dtlee ot New Torfc 
State dnriha lOSM^ aoooMlna to flxoree eomiiUed tagr the 
iatematlon bureau of the State Confemoe of lUjora. 
Of tbla nmeber 8B06 marhtnee were reoorered by the 
poUoe^ 

A Mater Vddele Oeaaaa wae held on 

Sept h USO; and obowed that on that date there were 
In the ooQtttiT 11AM private paeeenaer oarei 2276 mo- 
tar eabe and oinnlbneea, 8787 motor tm^ and 12,182 
motorcy d ee. The rapid Inereaee In the number of care 
and ttndrs In Denmark dnrina the paet three yearn la 
notewor th y The Increaae wae apedally great In the 
ooantqr dletricta. 

Leaae Nnta and Tronbla^-^^lM Tibratioi on an auto- 
mohUe la eo aevere that note will looeen oocaalonally 
la eplta of all precautlona. A looee not may canac the 
breakage of an important part or may even be the 
canae of the wrecUng of the ear It la a worth while 
aafaty meanire to go over the note on the car about 
onoe a month Ordinarily the work will not take more 
than five mlnntea* time 

SdUera for Alamlanm^All teats on recent alum¬ 
inum aoldera have been completed by the Bureau of 
Standard! and Olrcnlar 78, “Soldera for Aluminum” 
will DOW be revlaed to indude these testa In spite of 
dahns made by thoae interested no adder for alumi¬ 
num baa yet b^ fonnd which will withstand the cor¬ 
rosion test, although tho fused sine chloride aoldsn 
resist It for the greatest length of time 

Urn Sockar Anna on ovariwad valve englnea ahould 
be oiled religiously, unless provision is made for oiling 
them antoouitlcany fnm the engine, whlcli la rarely the 
caae Uaoally the oil-can method la employed for Inbrl 
eating tbeae parta, and it la good practice to oil them 
evmry morning before taking the car out of the garage 
It Is work that only takea a moment and It prevents 
undue wear, wbidi In turn Insures a quiet and well 
running engine. 

An Oil Gu dealgned for uae in a chassis lubricating 
system consists of a nickel plated metal bottle In which 
are located a piston and a heavy coll spring The oil Is 
contained in tlie upper part of the bottle and Is put 
under premire by the piston and coll spring A length 
of flexible tubing Is attached to the t^ of the bottle 
and the end of the tubing Is equipped with a check 
valve which la released by the sp^al fittings whirii re- 
iriace the grease cups and oil cupa on the car 

OBaottne Bllxed With Alcohol or with bensol U now 
exempt from the French State tax of 20 centimes per 
liter The decree declares that the mixture can be 
either 00 per cent alcohol and flO per cent gasoline or a 
mixture In equal proportions of gawillne, alcohol and 
bensol Beqgol and alcohol are readily mixed. Alco¬ 
hol bensol mixtures wlU not freese at low utmospherlc 
tmnperatnres, hut nnmlxed commercial bensol freeses 
at about 28 degrees Fahrenheit The lightest grades 
of gasoline mixes with alcohol, bnt with heavier grades, 
and with kerosene separation occurs. Separation is 
prevented by addltloa of a mutually blending solvent 
Hnch as bensol 

The Heat of the Engine whldi generally comes 
tbiymgb the slots In tho footboard of the average auto¬ 
mobile Is something which might well be remedied In 
fset it seems that a double wall, with a live air space 
lietween, could be placed between the engine and the 
front seat of the uiraal antomoblle. thus providing some 
protection against the excessive beat during summer 
driving Furthermore, the usual pedal controls could 
be provided with some form of shields which would 
serve to stop the openings In the slots yet not inter¬ 
fere wkh the operation of tho pedals, This phase of the 
antomobUe haa undoubtedly been left in Its original 
state, yet It offers a good Arid for tho efforts of the In- 
genloua mechanic 

The Frictieii Drive Is again receiving iftonUon 
after a long period of more or less total abandonment 
At least mie new make of car has lately made Its ap¬ 
pearance on the American market. In which an Im¬ 
proved form of frtctkm drive Is employed with what 
^n dataued to be ImporUnt advantages over the nsn^ 
gear drive. It will be Interesting to note how this 
car thrives in everyday use. One thing is certain, the 
frtetioft drive la excellent for smalt light cars. One 
car making use of that fdrm of drive made an envla 
Me leoocd for Iteetf whUe It was being mannfactured 
Oats of that eain e make are stlU In existence, and 
tha|y parfonnance and low upkeep costs are truly ^ 
maAabhk How«f«r, with the demand for larger ^ 
iMtTtar em tta ctr to QOMtlon »t# w»y to other 
■alM whioh bad mote to ofler to the way ol appaar- 
atica aad aoBifait at tha Mae or lea eoet 


SdcMh 

POa’a Peak Atrial PatraL —A Oelortdo aircraft 
company haa agreed to keep a sharp lookout, without 
expense to the Forect Service, for fires in this dlHtrict, 
which is ramote from any army air field. 

A Large Oandlsr—Hera In New York Is being made 
the king of all candles It will be five feet In dreum 
forence and eighteen feet In height, and will weigh 
more than 1000 pounds. It Is being paid for by the 
orKdians of a borne to which Oarnso contrtimted 
$10,000 a year, and la destined for a church In Naples 
The maker eatlmatea that It wlU burn for 120,000 hours. 

Progrtaa of Uia Metric Bystanu-.- Metric weights, 
now obligatory on Chlnase railways are said to have 
given rise to no trouble or complaint Tho metric 
system went Into force in Malta on July Ist A chart 
Issued by the Decimal Assodailou shows consistent 
gains for the system during the past hundred years, 
with a particularly sharp rise to popularity In the last 
ten years. 

Protein T aste d Boston hospitals have been conduct¬ 
ing experiments In protein sensltlkatlon by inucnlatlng 
patients with proteins from foods and other aubstances. 
The roactloDS or alisence of reactions are stwiled with 
particular regard to aatbma and bay fever, but are 
being extended to indigestion children's ailments and 
other diseases The protein Is applied In a weak soln- 
tlon of sodtnm hydrate to a Uny acratch on the skin. 

SpUsbergcn’s Resonrees. — Spitsbergen, that long- 
ignored archlpriago of the frosen north, Is revealing 
Its value Ito coal resources are estimated at 0,000,000,- 
000 tons, it has much low grade Iron ore, deposlta of 
copper, sine, molybdenum, asbestos, gypsum and oil 
shale, and poisHdlltles of free oil Good harbors, fre¬ 
quent communication with Norway, and a climate com¬ 
parable with that of Sweden, augur a prosperous future 
for the Islands. 

Chemical Industries Expoaltlen.—^The Seventh Na¬ 
tional Exposition was held In New York the week of 
September 12 The spacious drill floor of the Eighth 
Coast Artillery Armory accommodated 400 exhibits. 
In its awUtorlum were hold sympoMiums and motion 
pieturo demonstrations. Obemlcvil engineers from all 
States and abroad were bere for the joint meeting of 
the Society of Chemical Induotry ami the American 
Chemical Society 

Oamiridinm in Tasmania. ^ Reeont exploration and 
development haw revenle<l enormous deposits of oa- 
mtridlum and gold bearing gravels In tlie valh>yH of 
the large rivers of tho western dlrlsiou of Tasmania, 
which Is the sole producer on a largo scRle of “point 
metal” osmlridlum Tasmania, Hussla, Colombia and 
Papua are the four prtiiciiml usmlrldlum prodnclng 
countrioH of tbe world, qnd Tasmania Is by far tbe 
most important of these 

Science and Shoes. — Speeding up tanning without 
saerlfldng leather quality is a questiou to he thoroughly 
discussed at the coming meeting of the American rb«m- 
Ical Society at Coliunbhi ITulverslty Quicker tanning 
ineauB time saved more fn^iiicnt turnover of capital, 
and leatbcr--and shoes, which Is what most men Uilnk 
of when leather Is mentlnued—at lower prices. Noted 
Kuropeaii leather chemists will attend this meeting, 
whore novel tanning meUusIs Imaofl ou tho study of 
electrical discharges will be described 

The Magellanic Gold Medal. —This medal will be 
awarded In Iieceinber to the author of the liest unpub¬ 
lished discovery, Invention or Improvement relating to 
aatronenny. navigation, or natural philosophy (mere 
natural history alone excepted) The rontest la open 
to all, but the discovery must be delivered free of 
charge to the President of tlie American rbllosophlcal 
Society, 104 South Fifth Street, Philadelphia, on or 
before November 1st It may l>e in English, French, 
German or lAtln, and must bo distinguished by a 
device or nom-de-plnme and acoomimnlcd bv a scaled 
envelopo bearing tha same device and containing tha 
true name and address. 

A Gqod Short Story^Tha following Is a museum 
label and ts one of the best short stories ever written 
For brevity and for conteying acmrato InformatloD. it 
Is worthy of perpetuation “Far back In the past dur¬ 
ing that period in tbo^ worlds' history known as the 
Trlasslo, the State of OotroecUcut was largely covered 
by tha sea, and a bay, or estuary, extended as far north 
aa Turner’s Falls, Masp. One day. when the tide was 
out one of the great reptiles, known as Dinosaurs, 
walked along the beach, leaving his footprinte in the 
•and, Tha tide came in, the tracks filled with sand and 
mod, in the ages that followed this became steno, and 
a few million years later, in quarrying stone for New 
York bouses, this trarit Was uncovered.” 


ABtrOlUMDJ 

AstronanUcal Poatcarda.^A seeond sditioB of Prof 
Max WolTa astronomical picture postcards has been 
published by tha Pallaa-Voriag, In Jena Tbe set oom- 
prises ten cards In an envelope, and sells for 7 marks. 

Photographs of Marsir—It is stated that upwards of 
100,000 photftgraphs of Mars have been taken at titB 
Ixiwell Observatory, Flagstaff, Arts. Nnmarous e x pos- 
ures are made on earii plate in the hope that some will 
catch the moments of best dcflnitloii. 

The AstronoaUsche Gesellschaft, after having held 
no meetings for eight years, assembled In Potsdam tn 
August of the present year The former president of 
the vnetety, Oebelmrat von Hecltger, haa resigned, on 
account iff poor health, and has been suooeeded by 
Professor SteOmgren, of Oqicnbagen 

Nova Aqnilaa No, S,^—^Dr R. G Altken reports that 
this object was examined with the S6-lncb teleacops of 
the Lick Observatory on three nights in June and July 
On June 4 it was noted that the blno-grecn nebulous 
envelopo Or halo wblcb wos so amsplcuous in 1020 had 
become very mudk fainter and apparently larger, bat 
tbe set^ng on this occasion and on June 8 was not good 
enough to permit accurate meamiros. On July 7 seeing 
was cxc(41cnt. and tho nebulous enveJofie, though folnt, 
was well defined The diameti'ra, north-south and east- 
west, were measured and found to be 0 07 and 4.86 
seconds, respectively Tbe disk api>oared to be per¬ 
fectly round and tbe star to be plased centrally 
within it 

The Sise of a Dark Nebnia In Taurus is diaeuased 

by Dr A Paunekock in the /*rr>ropd(tiy« of the Amstef^ 
dam Academy of Science From data of star-density In 
this region, he estimates the dark nebnloas matter to 
be J40 parHecs distant from our system, or four times 
tbe estimated distance of the Hyados. On this basla the 
length of the nebula Is 70 parsecs I to masi^ assuming 
it to couHlst of hydrogen, Is estimated at twenty tboo 
sand mlllinn times that of the sun This, as Dr A O 
D CrommeJIn ptiUite out Is greater than many esti 
mates of the combined mawf of the whole sidereal 
system, and suggests the probability that the larger 
portion of that mass Is not condensed into atara but 
distributed In cosmic cloiidH 

A New Hypotheds of the Anitwa. —Mont reeent 
studentH of tbe aurora, such os fltfinner, Blrkdand. ete, 
ascribe tlie pbciiominon to the entrance Into tbe afr- 
uiosphere of charged ptirtlcles from tbe sun Dr L. A 
Hauer, In a cnirreiit pajier, quotes a suggestion that be 
bas received from Prof A R Kennelly to tbe effect that 
tbe el(H*triUed imrticIf^H eiih ring our atmosphere from 
without over the parts of the globe on which the sun 
In shilling would si^t up a compensating outward flow of 
oloctrlclty over other portions, and that It is tbe latter 
rather than the form«r that (uuses the visible aurora. 
Dr Hauers opinion Is that “probably both poosibll! 
tics—-an entering charge and an emerging cdiargc—will 
have to be taken Into consideration ** 

A Novel Type of Observatory^The 18-inch reflect¬ 
ing telescope riNN^utly presented by Mr O R Hnsktna to 
the people of Kydney, Australia, Is housed In a build 
big whtdi differs ctmslderably from the ordinary type 
of oliservatory The floor surrounding the concr^ 
block uiwn which the telescorie Is flxrtl is the only 
stalde imrt of the building, tbe sides and roof of which 
revolve One enters the building through tho door 
which may at the time be facing south, but when cme 
leaves it may lie on the (qiposlte side The shutter In 
tbe roof is also a novcltv not folding or sliding side¬ 
ways, as usual, but running upward In a frame The 
observatory Is under the supervision of tbe Nw South 
Wales Brandi of the Hrltlsh Astronomical Aasodatlon 

Effects of the Earth on the Sum—That many tor- 
reetrlal phenomena are mtare or loss directly controlled 
by the sun is a matter of 1 ‘ommoa knowledge, but the 
idea that our small planet exercises appreciable effects 
uiwn the sun Is comiiaratlvely novel Aocordhig to Dr 
L. A Bauer, a disciiwiion of the sunspot numliera for 
tbe period of 44 yrars, 1877 1020. Indicates the exist¬ 
ence of an annual tierlodlclty in sunspoitedness, consist¬ 
ing mainly of a single wave tho minimum occurring 
about tbe time (January) when tbe earth Is nearest to 
the sun, and the maximum occurring on tho average ha 
July, when tbe earth Is farthest away from the son 
Tbe average difference between maximum and mini 
mum Is about 0 san^Kit numbers “There is thus,” 
says Dr Bauer, “ghren, seemingly, support to the re¬ 
sults of otbers with regard to a possible earth-effect on 
various solar phenomena.' Ehrerahed, from iqiecttte 
•coptc obaervatlona on Venus, haa inferred that tbe 
earth exerts a repulalTe effect on tbe solar gaaea analD- 
fons to that wbidi the son appears to exert on comets' 
taUg 
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la the NatliMl FhreaU where the mreatiea eafftaeer hee heea at work 

A New Profession 

The Recreation Engineer and His Part in Making Our Vacationa Worth While 

By Avis Gordon Veitil 


MMhMinratnir 


T hat **aU work and no play" may not 
**malie Jack a dull boy/' tliere bna re¬ 
cently opened up a new prufeaAlon rerren 
tton enidneerlnic, called by otbera land- 
Hcapo enidneprlna. nu reotlou landacnite 
ilealgn, or forofit ivcreuttoo S<attero<l 
ttxamptcM of encli work bare boon done In 
liaet yoars. as a aide lHime» by poraona 
wboee main bindnOM wan formttry or cn- 
ffineorlnir or aduilulatrntlon of publlo 
lands, bat the rocoanltfon of play propa 
ration ai a diatliict pnifouMlon, rcqulrlna 
technli'al Inatnu'tloiL, !h now As yet, 
ecdlffpoe offerlna Mueh t^ourmw aro few, 
their sruduatea not uumoruua. Those ar- 
lively onaaaod in Its teiichliia or practice 
are enthusliuittc ptimiH'rK who bcllmc that 
the tirao la ripe for u areat expansion of 
Informal ont-dtior llvliiR nnd nn^rcation 
for city-wpary folk, ndnlta and children, 
who arn flrK*klnff tf» the bla open apacea 
In family aronpe or as Unce orannlxatlonK. 

What Uie profcsHlon doee not ludude 
nay help to Its uiiderHtandinii: It Isn't pin} around 
manaaemont, whl<*h suiierviHes iieojile whno enaaaed in 
play mrr yet the familiar ami formal planning of 
city parka. It Is dlatlnd nlM) from the work of land 
wnpe Runlenem anil anhttmta when they are prepar- 
Inf private oatates fur thu eiijt»yment of a wdocted few 
It la not even onidneerlnK, na its exiwncnts admit, 
thouffh It overloiw It in pntvaratlon and i>mctlce 
Iowa Slate Colle«e of Affrleiilture and 
Mechanic ArU, at Amca, has for two 
yeara ofToriKl a splrndlil forward lisiklnff 
conrae Frank H Oully, the professor in 
(tfaante, ofFcra tbo following definition of 
the work 

"Hecreatlcm lamlMniw iU>«ilgn !■ a ape- 
tlaUaed adaptation of pnifiwdoiuil Iniiil 
scape architecture II applies all the fnn 
flamentols of this art to areas which are 
being us'^ for aiwclallaed rmroation As 
a rule, the landscape architect who U in- 
teroaled In recreation laiiilwape dcabm la 
dealfcnlng on n mucdi larger ncale and for 
a larger group of people than the one who 
is doing dty planning or estate work. No 
recreation landscape designer coold be a 
success without being a thoroughly and 
technically trained landscape architect 
With this In mind we have built up at this 
Institution a courae whic'b will allow our 
studenta to qieclallse In this particular 
phase of the profesalonal praettoa, Tha 
student Is rcqnlred to take oar landscapa 
arehltactnre conraa and in hla senior year 
be specialises in recreation landscape de- 
Blgn. Wo are offering two Oonrscs in this 
sobiect supported by elective subjects In 
the Forestry Departmmit, such as 'Munici¬ 
pal Forcoti,' Torcat Administration and m* 

Protection/ and •Forest ManaiemMit* 



Camp-ftrs place at Silver Creek ia tha Michigan faraata 

The student also gets considerable surveying, roads, 
pavemenU and geology " 

ITie mreatlon engfoeer for the Hecond District of 
the National Forests, Arthur Cnrhart, iwntrlbutes to the 
defiultlou * Itcercatlon engineering is a field of land 
scape arcblteidure ami is primarily a fine art rather 
than a arience. It is the presenatton and production 
4if beauty in the landscaiie niid the adaptation of land 









surffioas to fawiuui ssa. It takea what Is 
needed from the fMda of engtoeertog. 
geology, cbf»iatry« hortlcaltura. piydiol- 
ogy and sociology It deals with broad, 
public natural areas, such as nattonal and 
state parka and for«da, county forest pre- 
aertea, anefa as tboaa of Cook Ckmnty* 
Illinois, or municipal forests. The prob¬ 
lems are different from thoae In dty paika. 
Details fitting admirably a Dtiicdn Park 
would be as out of place In the Buparlor 
National Forest as a striped Jersey at a 
ministerial receptlOT I** 

The New Turk State OoUoge of For¬ 
estry, at Syracuse Unlveraityi has for 
two or three yean offered Instructloii ia 
the new profcssloD under the naam of 
•'Forest Recreatlmi ^ Prot Henry P 
Francis stresses forestry as toe back- 
grnnnd of the course, rather than the art 
of larnlscsiie architecture, yet the object 
he seeks to serve appears to be the same 
aa that for which Profesaor Oully trains 
bis students. Professor Francis has fdF'aoma yaara 
himself carried on landscape extensioa work in kfiaasa* 
ebusetts and New York. With on# of his graduates be 
la spending this summer vacation doing field work in 
the new Allegheny State Park la sonthweat New York, 
planning Ita recreational devdopaent It a^olns land 
In Pennsylvania, which, should it be similarly deret- 
oped, woaM make a most attractfva Interstate parte 
"Forest Bacroation/' Proteasor Franda 
States, "embraces the many and divarae 
uses of forest areas for tha enlt^mant of 
leisure by all toe people In Its broadest 
meaning it iodndes all manner of provJo 
Sion for and ways of using letonre In ooiif 
necUoD with tbe National Parks, Natlanal 
Forests, State and Interstate PMS, 
Ooonty and Mnnidpal Praamaa, and all 
other public forest areas. The work will 
depend upon fbraatars with pr oper train¬ 
ing in recreation uses of forest arena to 
bring nboot tha graateat pnhUe gaod." 
Profesaor Francis offers to nndergra^tt- 
atas four oounea of 8 Imurs par weak 
througbout a year, ‘•BtoSMots ii Pbrest 
ItoereatlQtt,** "Prlndptoa of Bam- 

^atkm,** **Bamatloiial Probkaast" and 
"National Bacraatton PeUctes in FoMto 
and Pailu.'* A 4-honr resoarrti s^nOy la 
arrangsdYor i^wduata studnta. 

Tbn llasMutonsstts Agrtoniteat Oal* 
Isfn at fiii to sfst in cnoited by rmfsagof 
OoUy a« baling Snt intsrastad the 
Uidtad itatea Mesit Sarrloe to 
wf tMnaaef ttobtotonwl Itocssan. 

tnMuAajmm. Mimilltm js sdck Tret ilii nrnbfitea to 
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IPMkMIpfdiAi Tmt BoMbs IMm 

WWmi A» MitUnr 

A Mni0^bTftA*ncnf tUtt might miTm Jbm; UQftd 
fh th* wmMttBMat <»f t bjrtak nid Utmiglk no 
mmi’f tad 09 ta wMtern front wm held memtly on- 
taf pcdta MpgrvigloQ on thn metdoira of Booth PhUn- 
4taMgi grmnt to Introdooe the Uneconti of the 
O tmta r Oltr to • now oflenelre veepcm ageliiet hendlu 
4^ mo b e' ’» WMpon dercdoped ont of the potan gu 
vorfito tat wgg eo Utterly denonnced when It w«e 
Irrid totrodmd J3y actoel tests sgtlnst fifty stalwart 
neniD^ of the pUlee **rookle aqaad" who coaramooily 
Totataarad for ta test^ It was tawn that tear pm 
bSihjbi oC a type reoeatly Invented are quite as effective 
aarffie or revolver fire, and far teas dosdly 
Two types of these bombs are now or bbortly will 
be <m tbs aarfctt for nee not only by tbe police, but 
eta by banks, storekeepers and paymasters. One oon- 
tatos ta familiar lacbiyiDoae gas, tbe other what la 
known aa **sttiiUs** gas, As its name Indlcatee, tbe 
lattsr etnns on# who inbalce it, tavlng him vlrtoaUy 
uneonsdous and utteriy belplsM for eome mhmtee. Tbe 
chemical oonstltneBte of tbe mlxtoree need In the bomba 
for the PhUedelpbla demonstration are withheld by 
the Inventor Staerts of the chemical warfare eection, 
however, ere authority for the atatemeat that this 
service baa worked out several formulas for both types 
of bonta all of whMi may be ueed without permanent 
IpJtuy 

This feature of tbe new gaws and partlcnlarly of tbe 
laebrymoee gas led SuperlnteDdent William B Mills 
of tbe I'htladelphia police to determine, after the dem 
onstratton, to estaUisb five gas bomb squads. It Is 
wbat nwkss highly probable tbe adoption of tbe bomba 
Iw banking InsUtutlana. Few pereons care about tbe 
bandit or tfao bank burglar and It Is a matter of UtUe 
conctm whether or not be Is permanently Injured But 
gas doods are no respect e rs of persons and under 
many conditions wbere their use mtat be advisable to 
etop prime innocent bystanders also would be caught 
Aooordtng to a physician who bandied tboussmls of 
<*aeBS of all kinds of gas poisoning on the Western 
front tn France and who is now in charge of convales¬ 
cents St ta United Btstos Public Health Service Hos¬ 
pital In PUladelpfalP* tbe effect of the tear bombs 
shown to the polta In that dty Is Idonticsl with that 
caused by tbe laebrymoee gas used by the Oermans 
dnrlng ta last few months of ta war, although tbe 
chemtaf formula may be dltVerent Tbe gas causes lirl 
tattott of ta conjunctiva, the mneoua membrane of the 
lining of ta eyelids and of ta anterior part of ta 
eye Itsdt llils dtatnrbance is so Intense and painful 
tat It Is impoMriUe for tbe victim to keep bis eyes 
open, and be Is rendered helpless for from five to 
twenty minutes, depending on the concentration of the 
vapor when It makes contact with his eyes In no 
case Is tarb any permanent ill effect 
Knowing tat tbe results would be exceedingly pain 
fnl, the rookie aqnad nerertbclese volunteered to be 
tbe victims of tbe demonstration. It was given on ta 
“modU fsnu'* which Phtladelpbla operates on ta 
meadows near ta liSegos Is la n d Navy Yard. Major 
Stephen J He Lsnoy, formerly connected with the 
Obeuical Warfare Service, was In charge He and 
his aides first tangbt a gnmp of “bomb throwers’* the 
proper method of burling the mtesHes to ta best ad 
vantage Then ta rooklm formed themselves into a 
“mob" about one hundred yards away from ta po- 
Uee, and charged They were pormlttod to cover about 
halt ta distance before ta bomb tbrowing atortod 
Four bomfas then were burled in the path of ta 
diavgiiur wn Tbe seven Inch rubber contalnere 
bottnoed once or twice and then exploded one after 
another, with sharp reports. Dc^ee douda of white 
vapor rose, spreading slowly In aU dlrectiona to almost 
niib#trvalile volume This soft wbite vapor, shtftlag 
before ta lifiht breeie. might have been a atone wait 
It brought the *‘mob** to a dead stop within ftftein feet 
The macbanlein of ta bombs Is extremely shaple, find 
tbls Is ta feature that is expected to mske tarn popn* 
lar with ta poUee and with paymsstera ita must 
travel Isoely road% They are exploded by a spring 
detonator tat U generally eet for five secoigU, al- 
thomfo may be xegnlated to snlt This necbsnlssB 
fits Into s tube wbicb is inserted Iqto ta top of ta 
s evefo W fo rubber oontalner after the latter haa been 
flliefi with ta charge of dmlcal componiid. The 
apriag Is rrieassd by puBliif a ring in ta neck of the 
tifot. so tfmt, tt Is dalmed, ta bomb cannot go off 
uatfl tWs ring to tofitod, even though it is acddtotaUy 


waste ttot bomb to to be taown foe ring to pulM 
with ihrfte finer. But U to maimed tat wttb a mtto 
4«alt tritor, for testaaot eould tofiHi to 
•Swta e( tn botobfi with el^ lumd and set 



the spring with a slight pull of bts thumb He will 
then have flvo seconds to don a mask, or to jump for 
cover, onleaa In order to be doubly sure he has set 
tbe detonating mechanism to function at one sn^ond A 
demonstration of the Htiniic gns within a building was 
given at tbe same time as tbe tear gas exhibition, fonr 
bloecoats offering tbemwdves up for sacrifice They 



were uncousclons from five to ten rolnntcH each, as only 
sofflclent chemical was used to show Its effectiveness 
Tbe police arc r^artlcnlarly hopeful that the Isimlm 
will be of value in diasiug motor bnndlts In every 
large American dty tbls type of blgbua^man has been 
able to elude arrest again and again ctou when police 
(Conttosed on page tOB) 
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Copper-l'^nff fif Ordnance Materiala 

By A* Degery 

T he Importance of ta phenomenon known of ar¬ 
tillerymen under the name of co|)per fouling^ or 
*encopperlug ’ uus not revealpd tteforc tlw war It was 
only after the heavy firing chat look plaiv on tbe French 
battle front from 1010 that It pn»v<.Ml to bo ho Impor¬ 
tant and that its serious couscqiuncoH were fully re- 
aliaed 

We give a brief statcmint on this phenomenon and a 
description of the remedy that was adoiiUHl after long 
and fniltless attempts suggested by s veral luvcutors. 
The simple proeew b> which the illfitiiilty was over- 
ccmio was prcsiuted In 1910 by the author of this 
artlLlc 

After a number of shells have been fired, said num¬ 
ber tedng rnrlublo acconllng to tyi>e of gun, a certain 
amount of copttcr scrai)(Hl off Uie (.H>pper driving bands 
of the projectiles adheres both to the grooves and walls 
of ta gun tube Such dc|MHdts firmly stUk to tbe 
bt>ro and If the gun gtWN on firing, their thk knees soon 
becomes so great tlint they affect the behavior of the 
shells and tbls to such an extent that their lnfltu*iice 
Is most injurious 1 be offot ts of said Injury can be 
siimmetl up as follows 

(a) Part or total impairment of tho rifling giving 
rise to considerable irregularltlcH In firing rangesi 
This defect Is so great that with ci^piierfouled 32 
mm guns there Is a Herlons shortening of the range 
Bometlmea, even, tbe slicU ‘tumbles’* along its tre- 
jeitory 

(b) Bursting of the shell In the gun bore, due to a 
premature working uf the fuse i-ausnl hy the retarda¬ 
tion of the shell speed, as It passes through tho most 
copiier^fcmleil tK>rtlon of the Inire 

In this case ihc bursting of fbe projectile generally 
involves the bursting of the gun Iteilf 

(cl Increase of the gun wear dnt to the Increase of 
friction of tho driving Imnds. 

Imrliig the war It ofUn happened tat big guns 
were pnt out of servlet through em^opperlng after hav 
liig fired but ViO or rounds The output of ord 
nance materials was thereby considerably Impaired. 
At a (‘ertain time this Hitniitlon Itecame very serloua. 

qhe prlmtple of the solution suggested in (October, 
1910, Is the fol1r)wing 

A ro<talll( mixture formed ut a tin and lead alloy, 
In the pro|M>rtlon8 of 03 per cent tin and H7 per rent 
lead. Is atipIlMl on the face of the bottom part of the 
shell lliis composition Is laid in a circular manner 
near the circiimfereoce of the liase as sliown at a, a, or, 
if priferrud tt cun l>e fixcnl around the shell to the 
roar of the copiier driving band at (he place marked 
b b This tin lead alloy can \w applied In the form 
of rings llxc<l into place by soldering or better stlU by 
mf^aim of the Hc'hooii spraying B>aLcm 
Vmler tbe Influence of the high ti mperatnre generated 
by the powder gases (this temis ratiire t afiOO deg 

l«abr) the tin lead alloy immediately molts. Us melt¬ 
ing point l)clng 370 deg Fahr, and owing to the ex¬ 
tremely rapid ruUtlou (several hundred revolutions 
per soconti) Imparted to the ahcll by the gruovea, this 
llfinid Hllov Is thrown on to the walls of the Imre In ta 
form of thin drops. 

Wlien It ivimt's Into eontaet with the copper already 
detfositud In tho groovt n etc tin forma with this latter 
an alloy nnltiiig at the temperature of the gun, this 
alloy licliig readily cx|Mllctl by tbe pns8a,.c of the fed 
lowing sht Uh. ropfier Is thus dinsolved by Uu* tin As 
to tho lend, which Is a plaHlU rnttid. It adds a lubricate 
Ing effect to the cltcmlcal action of tin 
A fow shells (3 or 4 for big gnuH and 13 to 20 for 
field guiiM) are siiftleient to remove the entire copper 
obstructing the grooves of a fouled gun and by continu¬ 
ing firing sbollM provided at the bottom with a tin lead 
composition, copper fontlng Is definitely avoided It Is, 
of course, the same when this prueesa U applied to 
new guns 

Tbe photograph annoved hereto shows the base of a 
I»rDjectlle which has lK*cn covcrwl, purposely, with n 
thicker coating of tin lead alloy than necessary This 
shell, unloaded, has lieen fired on a pnrving ground 
aud found after firing, tin lead alloy melting Is dearly 
visible, aa well as traevs of the projection uf ta thin 
drop of melted metal 

Tbe fixing on the shell of ta tin lend alloy cen be 
carrie<l out tn several ways For Instance aultable 
rings or collars can l>e made In advance to ta proper 
■lie with ta above alloy and welded into place ou tbe 
projectile It should be noted however that ta most 
rapid procen and ta one glvtug ta best results Is tat 
known as the Schoop aprayloff ayatem 
This proeeas baa now been uaed for years In Indne- 
trial practice as far aa alnc, lead and copgef plating 
(CottikMied on page tJO) 
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A Problem in Levels 

How the Shafts and Workings of J^Md Bfines Axe Kept Free of Water 

67 J. Vk Springer 


T hu miner has always been troubled with the mat 
ter of jtettlnic rid of the InHowluff «ater 'l*blH has 
lieen especially the cuse In (ireat Britain In counection 
with the mlnlnx of coal nere in the United States 
the water-removal problem In the case of coal mines 
has not boon aento over the country as a whitlo The 
reason for the dlfforont*e lies In the RcoloKical place¬ 
ment of the coal strata in the tyso countries In Oreat 
Britain the coal lies deep down, while In the United 
States It Is fenerally at a sltcht or mmlerate depth 
below the surface However, in tho anthradte refrions, 
Americana frequently ha\e to put down fairly deep 
ahafta to reach the c(«l IhmIh It is, apparently. In 
connection with mich mlnoa that the tank syatem for 
the removal of water haa been develoiMMl This con 
Hlata briefly In lowering an emiity tank Into the depths 
bel(»w, filllnx It with water, holHtlna it to the surface 
and then dladianduft tho wati r UK for all the world, 
like getting water out of a well with rope and bucket 
III principle, tbi*n, the idea Is most ancient 
A modern plant, however for the removal of water 
or the performance of almost uuy duty, Immediately 
rons up against the necessity of making good cconom 
Ically There are wweral wujs of getting water out 
of a mine Generally, some method Is used which 
depends upon a pumm working with more or less con 
tinulty Pumps never dlschargo lorgo qiiaDtltl(*H of 


region Another tduft Ooaldal* Mo 9, has a water 
hoist, but the water la 4ls<han(c<l before It geta to 
the surface It la. in fact, poured Into a water level 
tunnel Incnted b«dow the head of the shaft The 
reader may be particularly interested In a pair of 
water hoists located at Tamaquah OoUlery, ffliaft No. 
\4 Here there Is electric motive power as well as 
steam 

At some of the shafts the water hronght op from 
below is used in what Is called the wet preparation of 
As the coal breakers are situated at lower levels 
than the reservoirs at the shaft months, ^ water 
may be, and is. run to them by gravity 
At No 14 shaft the two water hoists have the duty, 
in normal times, of taking ont all water There are 
shafto, A and B, of which A U for the removal of 
water It la about 820 feet deep A short tunnel 
nuia off In one direction from a level near the bottom 
la the sUmp tunneL It cuts acroas several layers 
of strata, which are here very steeply Inclined, As an 
example of what the two hoists here are capable of, 
one may <dte the record for l^hreh, 1917 In that month 
29,000 tankfula of water wete hoisted. This amounts 
to soim^thlng like 88,000,000 gallona. 

Shaft No 14 U divided Into four vortical corapart- 
mentSr each 8x8 feet In |^an acctlott 
A steel tank used In thw electric hoist will be an 


movement When, upon Its descept, fbt tuk intm the 
water In the sump, the valves will open beesuso of the 
weight of tho tank and the realstSDce of the wate 
The counterweight mentioned will naturally keep the 
chain stretched. 

These tanks run up and down very rapidly, the qieed 
at Rbaft No 14 being, for the electric tioUt, about 1089 
feet per minute However, on a lift then will be a 
period of getting up to speed, say. 32 soeonda. Thiir 
will be followed by a period of mnnlug at full speed, 
which will be, say, 79 seconds in length. At the stop 
is approsebed the speed is r^arded, say, tor 8 seconds* 
Then there will be a rest period of perhaps IS aeconda. 
The total upward movement win thua occ o p y , sty, 
112 seconds. 

Naturally It is highly desirable to know In advance 
Just how much current a hoisting plant will consume 
In the present case the coal company fumlsbed one 
of the great electric equipment concerns with flaoros 
covering the duty to be performed. The reply was to 
the effect that the current consumption required per 
duty cycle would amount to about 15% kllowatt-hoors. 
After Installation, the coal company aet down the 
total number of trips made In 1 year's operatiooi and 
divided this into the number of kilowatt honre con¬ 
sumed, with the result that it waa found that the> 
niulpmeut company had made no mistake 



/.«'/< IdjuuuvU of ■ vortloil bol,t UM^(I for ItftinK w«trr from the ^wft. Uightt A cluaer vk«r of Um hmlo—* ond of Uw wmmm ooiflC 

The up-to-date plant for freeing a mine of water 


water In an instant of time, but they derive their 
efttrieiiey from being * everlnatlngly at It ’ As a rule, 
eonAntiiiua operatluu Im n prliulpol factor lu the offl 
tlemy Ilf nnmtierleBS niod<*m uuNbaulcal devI«*M 
A uiiter tank may ueigb n \or> conHlderable iiinuunt 
—17,000 iiounda may be taken an fairly reprciientatlve 
The quantity of ualir ulll ut^lgh BO.OOO pounds This 
Is tMiulvuleiit to 8000 U S giillons In addition to 
the 47000 iMiunds of tank and loud, ono muat think of 
the st(*cl cal Ip reitiblng down to the Ixittom This 
must lie hoisted too, although ns tbo tank curaes up 
the cable weight dirolulsbctc In tlie prcKent case the 
Hteel roiw would prot>Bbl> lie i Int-hea In diameter 
and weigh 0J5 iMiuails tier foot Every 1000 fwt of 
depth would accorrltiigly mean 0250 pounds for rope 
welglit On tbo other hand, whore hoists are operatod 
in iialrs, the uicmIp of o]>orntion may lx* smh that as 
one tank eomos up with Its toad the other descends 
emiity and acts ns a eounlern eight The actnal work 
to be porformoil by the steam engine or electric motor 
may thus bo greaily dlmlulshed 
In I'antber V Alley, Penuaylvanla, not far from 
Manch Chunk, a oelebrated variety of anthracits has 
been mined for years In this iwfioa there are perbapa 
el|ht Insuilatlona of tank hoists At Ooaldale No 8 
ahd Lansfoni No 6 shafts are two old water bDlsta. 
They are, pertiaps, the very oldest in the anthracite 


upright cylinder of steel plate The diameter Inside 
is 0 feet 9% inches, and the dlometer outside Is % 
inch greater The thickness of plate Is, accordingly, 
% inch The over-all height Is abi nt 28% te9it, but 
only almut 19 feet, or perhaps^jmmothing less, la avail¬ 
able for holding water At tbd^iop are ths four chains 
which arc secured at quadrant Intervals to straps 
riveted on the tank body These chains are short and 
aerve as a means of lifting the whole at a pednt in 
the central axis. At the lower end of the tank la 
arranged a spout through which the water la received 
nod discharge Above the spout and tnstda tiw tank 
are twu flap valvea These valves open upward. Nat 
urally, when the tank Is full, they are held cloecd by 
Che gravity of the cosraI. 3 ed^li^tor However, there 
1 h a chain arranged in the poidtion of tim axis which 
connects nt its lower end by tm branch cbaliui to the 
two valves Above, at the top ^ the 19 feet of water 
cylinder, is a small wheel around wbldi the main chain 
runs. A balance weight la secured to the end. It wiU 
readily be understood, pprhapi< 3 |hat If, when the tank 
full of water arrives at the top of the khaft the whad 
is turned properly, the valvea wm be opened and water 
discharged To provide for this, a pawl ia gmilfrd 
to operate the wheel and It m made to 80 Ita duty by 
means of a fixed gnlde against which It etiikes when 
tbo tank cornea to the dsaired level In Its upward 


Mention has been mado of the speed at which the 
hoists run. It is necessary that the tank shall follow 
a very precise pnth both rising and descending This 
is provided for by means of vortical guides arranged 
to form with other framework a kind of elevator 
well Tho tank has secured to it on diametrically Ofi- 
poslte sides a number of shoes which engage with the 
gutdes. 

Some actual expmriencQ with the water hoist may 
Iw of interest years ago as Ur F E. Brackett 

tells na In an aooooni; the pumping plant at Coleman 
Hhaft, Cambria County, Pa., was unable to function, 
and the water tank method watt enqilciyed as an emer¬ 
gency measofe This shaft is some 000 feet deep and 
mfe trouble during Its excavation beoause of the water 
admitted by It At the time when the trouble with 
the pnmpliig plant occurred, watrir waa filling the mine, 
partly from ths abaft and partly from the mine Itadf; 
at the rate of 800 gallons per minute The pumping 
chamber waa out of reach and would reasaln ao until 
the level of ^a watmr to the mine could be lowered. 
Two wfter 4dpa wbUdi had been purchaaed for uae 
to case of an gatomeocy wave avaUabto Bach had a 
rated ciqladty of ISbO jP m b w A First, 00 a of tim rtdpa 
waa put to place to uae, Thia required 10 hoursk It 
was eparatod from 9 pjn. vatO the tollowtog asMktog 
(Conrimwd on page tiO) 
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A 8 far M th» UnltMl Btato* ^ f 

jrmUi ooDcerned, the wator 
motdr has come and gone 
At leaat it waa qalto pope 
Jar Boma ten or fifteen yean 
ago, at a time when ele<^ 
tridty waa not araUable to ' 
the extent that it la today 

The amaU electric motor has ^ 

no doubt replaced the water S^cSC'v ^ Swe ^IhMI' 
motor and rendered the lat- Vm *ium 

ter obaoleto except In such Present fora of water i 
bonaefaolda and shops where 
dectrlc current la not at 

hand, bat where high preairare water aui>)ily 1 h available 

In Kurope, however, there la still a field for the 
water motor, especially for light tasks about the house¬ 
hold or amaU shop. Not so long ago a Frenchman, ItL 
Oolardsau, attracted no little attention by bis appU 
4ntloa of water power for the generation of electricity 
used In lighting hla home. It appears that U Colar- 
dean ^^orkm on tbs principle that it is more economical 
tu tap the waste and drain pipes of the huiiseliold than 
the m etered water supply, and makes nse of a small 
Htorage battery for receiving the periodic supply of 
electricity, which be thus stores and draws upon as 
•dealrad. 

The aooompanylng photographs represent M Colar 
<isan*B water motors, HU first attempt took tbs form 
of a shaft and hub on which be mounted a number 
of ordinary apoona after the fashion of a paddle wheel 
as shown Later, be developed a more practical water 
wheel as abown at the left of the upper illnsiratlou 
The water wheel, which Is the rotor of the water 
motor, spins in a brass cssing which U pnivldcd with 
an Inlet and an outlet pipe A glaaa face, mounting 
a brass boshing whldi Herves as a bearing, eiialilos 
one to notice the action of the ruihing water and the 
spinning rotor 

Tbs second Illustration shows the compact llttlu 
power idant devrioped by this Ingoulous Frenchman. 
He ia evidently making nse of a magneto type of gen 
erator whldi ia aMnetfmes seen In laboratories because 
of its simple, elementary construction The water 
motor U also employed by M Oolardeau for driving a 
small lathe, through a reduction gearing 

Potaafa from Texas? 

S AUPLBS of MlU rewnlljr lent from wciteni ItxM 
to the laboratories of the United Htates Oe(ilojcl(*sl 
Survey, Pepartment of the Interior, at Washington, 
1) 01, and of the Texas Bureau of Kcunomlc Geology 
and Technology at Austin, Texas, <ontaln penvntages 
of potssh that anggest at least the richness of the 
potash depoolta of Alsace and Germany The samples 
were obtained from two borings alKHit 80 miles apart, 
sunk by oil companies in the *'lled Beds'* reglou of 
Texas, where salt beds, red shales, gypsum sud other 
mstesials am associstctl In strata of nearly the same 
geologic ags and general character as the potash bear 
ing beds of western Cnrope The Uilikness of the 
IMitash bearing beds in I'exas represented by these sam 
files la unknown, however, and the qticftlotis remain to 
bo determined whether the deposit Is thick enough to 
fumUh potash In us 
great amount and of as 
high a grade as those In 
Rurope, or whether it Is 
of Scimitifk! Interest 
only and mainly Impor¬ 
tant as abowlng that 
potadirtdii salts won 
actually deposited In 
this region and that 
other borings in areas 
where similar beds oc¬ 
cur may discover com¬ 
mercial deposlta. 

For several years the 
United States Ooologtcal 
Surrey and the Texas 
Burean of Beonomic Ge¬ 
ology and Ttcknology, 
working in cooperation, 
have maintained lu the 
field an examiner to 
keep In touch with coifr 
panica that are driffllft 
for water or oil la the 
gnat <*tted Bedk* re- 
gloa of teeati m Taxam 

eattern Him Ifoklco, _ ___ 

and wsateiCB OMaheam. 


Jjj 



motor employed by a French experimenter, and, at the 
at a rotor, made with ordinary spoons 

So far ss praitk^ablc the drilling has been foll<»M«'d by 
this cuofierntlre representative, who has made rough 
field tests of drill cuttings and brines In a search for 
evldcnoe that the drill had struck bc<lH of suits ri<h 
In iMtash and has stnt wimptes that app«HirMl to de¬ 
serve thorough chemical analysis to the chemlcsl lab 




right, his first attempt 



^ KaM a 

Water motor and slm^ magneto type generator 
empleyed by M. CoUraean for lighting hU home 


oratories of the cooperg|ihfi bureaus. The problem of 
recognising the presemee 9 ^ a thin bed of potash salt, of 
determining Its thlckncsi;, and of identifying Its pre¬ 
cise iKmltlou lu the stratigraphic column Is rather diffi¬ 
cult, however, on account of the adverse conditions of 
ohserxntlon, the mothods of drilling, and Homotimes the 
ludlfTt roiice of the drllh*r Among the sainplm re 4 f<iitly 



FimI $Md rcfif Titwi fif 


~ t t ^ examined by D D Christ 

* iier, the present cooperative 

^ r. pros* ntative at Amarillo, 

mis one from the Bryunt 
. well In Midland Onmty, 

m Texas, ulibb us shown by 

rbh ill SuliHcqnent 

Wjj^ It**! urate 

tiio liilstmtorlos of th< State 
M ^ l iilvorsltv and of the Geo- 

^ jy logliul Snr\iy In Washlng- 

^ ^ ton 8 howp<l that tills sample, 

which was siivtsl by the 
®***‘*’ ***■ **’'■* attempt drilicr from luttlugs taken 
Ita ordinary spoons dcfdliH liotwecn 2405 and 

2525 feet, contained about 0 
11 Ing has been foll<»w«'d by js r rent of pf>tfit«h {K^}) The sample conslstetl of 

ive, who has made rough red salt including p*il\halite, white salt, crushed red 

ind brines In a search for stmle, and mud, so that the fragments of red salt 

struck bwlH of salts ri*h grouiul up In tiu cuttings protmhly represent a layer 

pies that app«Hired to de- that Is rli her In fHitasli o\eu than the sample as a whole, 

ilysls to the chemical lab A small piece of r«^l salt brought out from a detith 
of ulMiit 1804 feet In tho Bums No 1 well of the La 
Misa Oil Co, which in nlmut 80 miles from the Bry^^ut 
well, ciiiitalned about 10 tier cent of potash (KaO) 
lufonnatluu as to tho probable thickness of the bed 
represented by the sample of potash salt Is lacking 

More Heat from the Fireplace 

A PATENT baa recently been aiiplled for at the U 8 
Patent Office fur a fire-back that can be built in an 
ordinary chimney, or even Installed In one after It 
has been built It is claimed that this device will save 
one-half of tho usual fuel consumption or more It is 
so simple that it may be Installed by almost anyone 
The fire back, which Is shown In the accompsnylng 
llluMtnitlouR at the bottom of this page, is simply s 
solid V shaped piece of corrugated casting that fits 
snugly In the lisck of tho flreiilace, and takes the place 
of brick Therefore, when the fire la made in one 
room the custing bei^imoH hot and radiates beat In 
another nsim that backs up against the first room, 
providing the flre[>lace In cut through so as to expose 
the reverse side of the Iron fin-back. Also, to Increase 
the efficliiicy of this device, fiurs may be constructed 
in the (bliuney wall o|)eulug lute the sides of the fire- 
jilaie and coramnnimtlng with the cliamber behind the 
fire back In the other room. This chamber la provided 
with BNlieMtoM sircon, which can be lowered or raised 
\V hen lowered, heated air will lie ctmveyed to an n|>por 
story It can readily be understood that this arrange¬ 
ment fiirnlMhi»K an lileal way of vmitllstlng, linco tho 
Intake flue cnntsctH with the hot casting There are 
r 4 *glHters Just nlH»vo the ImwdMmril In the npiier rooms 
Tho fir«*-lm( k, bidiig V shoped, can cximnd and con¬ 
tra* t and thus will nut triuk fnim heat, so It is 
■agneto typs generator ilalmc*! Furthermore, It bus a sum*hut thickness to 

1 for lighting hia home render service and to radiate saffleient heat In the 

event that one of these fire-backM kIiouM burn out they 
bureaus. The problem of sro about as easily replaced as a flre-lwck In a stove 
thin bed of potash salt, of Kacb Hre-liatk weighs In the neighborhood of 200 
ad of identifying Its pre- jumnds 

ihic column Is rather dlffl- There are nnnienuiH ndrantng(>H claimed for tho 
the adverse condlttous of new fire-buck which Is the Invention of Itobcri Goff 
IrlUlng, and somotimos tho of Gary \\ \n To begin with, Its InviMitor estimateM 
iming the sainpleH re 4 **<iitly tliiit It will save at least 500 brick iH'sldes the 

_ Hn\1ng In *)ther mate¬ 
rials and In labor It 
nlso Nn\eM the exiiense 
of other grjili‘s and 
fronts With thU fire- 
buck one fire Is built lu 
stolid of two nr more 
fhero aro no coal or 
tiHlUH t(i Ih« larrUMt up 
and down stairs. There 
are no Arts to watch 
Tests show that with 
this system the temper 
atur* does not rise and 
fall ns much ns with 
ail ordinary fire, but re¬ 
mains at a very com¬ 
fortable boat which 
mak s the upstairs 
rooms Ideal as aleeplng 
rooms All In all, It 
moat be considerable 
satisfaction In these 
days of high coal costa 
to know that one fire¬ 
place Is serving to beat 
several rooms without 
burning more fnel than 

nal Ibd eananmntlM onud 
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SCIEMnnC AMERICAN 


The Lesson of the ”ZR-2’’ Ifisaster 

Some Recent Facts Bearing on the Construction and Teats and the Gomdnaioiit OlMMi TheKefrani 


By Ladirias d'Qn^ 


T ub two chief qnefltlotu which, In eotmectloo with 
the aooMenUl deotniction of the rigid Hlnblp 
'*ZH*2*' (or come to the mind of the average 

peraott are 

1 What waa the matter with the **rjt2r 
2 Wait her purcfaaae by the Lnlted States Navy 
Juatmcd? 

While It U yet premature, pending tho flndlnga of 
the offldal InqoJry, to state with finality what caaaed 
the terrible disaster, It Is nut dllDcult to visualise what 
went wrong with the “ZK 2.** StatexneDta by sDrvlfors 
aeem to establish pretty definitely that the big alratalp 
broke In two not under the strain of full speed trials, 
as had first been afuiamed, but that the longitudinals 
snapped when the helm was put hard over The eom 
mander of the dirigible, who was rescued, has declared 
that at the time of the accident the ship was making 
fiO knots—as against 65 knots “kll out" On the other 
hand, another survivor. Lieutenant Bateman, states 
that jiut prior to the act Ideut the ship had made turn 
ing tests, and that two turns had boon managed with 
out dlfDcalty, but that on the third the vessel broke 
her back Ilia statement la partlcolarly slgniflcant in 
view of the fat t that he was able to observe the work¬ 
ing of the rudders as be was seated In the stern cockpit, 
which Is aft of the rudderai 
So It becomes ratber obvious that the ship was turned 
too suddenly for the sihhmI nt which sbe was flying, 
although this maneuver might have lieen totally harm- 
less at a Icsis^r iqiecd 

Thi re Is still a further point to lie <‘<iiiMlderod In 
fonnattim reaching this country from men who were In 
dose contact with the development and trials of the 
shows that her control Ktirfnees 


Tbt succeM of the dasa tlrddps vnmp M 

tha British Admiralty In 1018 to pnpara dnwUiga for 
a mnch larger dasa of alrdilps which wsra to bt 
superior to the German ‘*ie7l** type Thia waa the fU- 
fated (the »ZK-2,** aa we call it) dasa, which 

Incorporated noBMrous novd and original ideaa. Now, 
It should be cmpfaaslaed that when this daas was 
laid doton, all the experience the BrltlBh bad la rigid 
airship ooBStmctloa had been derived from copying 
Oemian dilpe. The only hm which eventually waa to 
produce a highly successful original design (Vldtera, 
Ltd,, with their “R-^) had not by than e»«ied 
from the experimental period of their workj their 
experience was therefore unavailable 

And what may strike the reader aa partlculariy odd# 
the Admiralty gave the contraot for the conatmctlon 
of the **R-AS'* (or *^ZR-2") to Short Bne. of Bedford— 
a gna thai had never before hniU a ZsppeMa type 
afrskfp and whoae entire experience witti rlglda waa 
obtained from the building of “R-Sl" and ^R-82,** which 
were patterned after the plywood-Zraate d Sdiuette- 
Lanx type 

Here then we havet, in part at least, the answer to 
the question which h^s this artide What was the 
mutter with the “ZB-2r The ship was JmUt 4n a 
foctorp that had ao prepfoas a a pe rt eaos wllh dara- 
latala afrshlp conslraotto% and to plans which were 
Hol based op prorllcol eaperisnee. To dte bat one 
instance, the well proven radial tmsa of the transverae 
frames was replaced on tho ^ZR-2*' by a tangential tmsa 
Mystem, tlie merit of which had yet to be demonstrated 
In this connection I cannot do less bat pay a respoctfnl 
homage to the memory of the Idto CJolond OampbeU, 


Xodglng bowevhh from an that hai been wtd htfMh It 
appeara begroqd a doid>t that tha **BRfS^ wne 
tnrally weaJ^-a condition bnmght ahaat fay dikiit 
to carry the greataat pomlble unM load. TIM 8h 
originally designed, wag to be fa nc aa g d M tom 
but it was s nb se qjmntt y redueed by (ha fltttag eC a 
bow amrittf gear, not to spsak of tha gatoOoidsauBt 
of the halt 

Aa to the se co nd qaeatioo wo have piifsd at 
bead of tbla artlola **Waa tta porchaaa of the 
by the United Statea Navy Jiiattfladr*--lt itoBld mem 
to the Impartial obawer that It waa not 
Indeed, why should the Qovsnuaent apand abroad 
12,000,000 on a foreUpk^mllt, untried typo d dlrlidMet 
On the one hand (ha Navy It darirooa of dovalopfBg 
rigid alnbipi in tbla co untr y Ihti can bp brought 
about only through experlaMntatlon, and it win bo ad» 
mltted that if the neceeaarily heavy flnnnolBl onNay 
has to be faotd it will better aervo ita pupoaa If that 
money U spent here rather than abroad. Antrlcaa In¬ 
ventive ge^Ds is second to none la the world gad can 
be relied upon to solve the prubleais of rigid alnblis 
ooDstmethm fust aa well aa It has aolvad other engl* 
neeriog problema. 

On the other hand, if the Navy l>spartn>en t ■ w M rik 
Is in charge of rigid airship devriofMwnt to the esdn- 
slon of tho Army—wanted to have a ready-made air¬ 
ship of proven design. It would sema that it eoald have 
secured from Germany, without cost by virtue of 
America*o partldpotlon In the vlototy^ dklgilde that 
would have been far superior to the Tbla wUL 

be seen from tho appended table which gives (he chlftf 
diaracterlstlGs of the *TU88” and of the Oer^ 

many's largest Zeppriln, which was snr- 


wore overtmlunml That Is to sm), the 
balnn<*cd p<irtlon of the rudders paii so 
largi> that they were extremely HCfiNltlrc 
to nlr pn ssurc ho that whiti (lie riilp \«as 
lUNlcr nuy a slight turn of the stoering 
wheel would huCIcl to whip e\wut the 
rudderH. At Iilgb spee«l this would iint 
urally rause a tremendous strain on tho 
700- ftH t long framework 

It would therefore scorn tlmt the de¬ 
sign of the *ZU Jt s rudders wos faulty 
This def«L which might have been eas¬ 
ily n'uuHlIcd, would not have been n sc 
rlotis mnttiw un a stronger sblp Rut the 
**Zlt * far from bilug n iHruuK ship, was 
what one may tall an Vxtra light** vessel 
—n foatare whlih Iwirders on structural 
wi*akness. lo underKtaud the why and 
when fore of the Kltiiattoii we must look 
at the hlNt<»ry of rigid airship (h velop- 


AS vm were going to prm mih a fiOMt ueue 9$ UmneJ of the 
yM terrtbU duoiter which overloci^ the **ZR*2** dingihic durmg the 
trial flighu }Ve promued more deiatU regarding the cause of 
the collapse of what we were gtben to undenianJ was berp la»t 
word in airship <lestgn and comtfucUoiL And we hove fulfilled our 
promue hp aslcmg Mr Ladahu sTOrep, who wiK be recalled oi the 
writer of manp of the ovialion arUcle$ that have appeared m poet usues 
of Ihu journal to study the disaster and explain ti to us m sunple terms* 
Not only has Mr d*Orcy explained the reasons for the disaster^ but he 
has drawn leveral concluswns which should serve as a guide to future 
efiorts in </tinifih/e consiruchon, both here and abroad IneideniaUy, if 
mop be mentioned that Mr cTOrcp u Editor of the "Amaton and Atr- 
craft Journal,** one of our leadmg aetaium journals*—T hk Editor. 


rendered to Great Britain, White her 
■Isterohip, the *TrT2,*' was sumndcfud to 
France* 

».• w »• gf 

-RW 2,720^ 605 » 2100 00(t) 70 

**Lp71** 2,420,000 745 79 1740 48 75 

It Is not geuemlly known Giat while 
the war spoUs of the United htates In¬ 
clude a great number of airplanes and en¬ 
gines, the ligfater-tbon air material ot Ger¬ 
many waa entirely divided up between 
Great Britain, Franca, Italy and Japan* 
the United 8tatea mer^ playing the mto 
of a dislntaeeted spectator That thlg 
was a grievous mistake, will be readily 
conceded by all those oonoemed wlUi the 
devetopment of American airablpe. 


mont, which takes us hnck to Ckiunt Zeinwlln 

Germany iHunUicd her first “super Zepiwlln.** a 
2,000,000 cu ft vessel. In 1910, after fifteen years ex 
perieoce in this branch of engineering. In which period 
she built some sixty Zetipellns ranging all tho way 
from 400,000 cu ft to 1,^50,000 cu ft In the fall of 
1010 (me such super-ZeptMlIn, the “L-SS," was brought 
down fairly Intact in England and the Dritlsh Ad 
mlralty InstmcteU Its airship designers to duplicate it 
Up to that time British experience In rigid airship 
design and construeUon was limited to that obtained 
from a numlkcr of ex|M»rlmenta1 sldim that were being ^ 
built after very Incomplete drawlngH of i>rc-war Zep- 
peUns. The British copy of the Ir^,* called the 
“1(-S8 ** was only finished after the armistice, her trials 
Uking idacc in the siiring of 10*0 Although the voascl 
emiHidled some Improvements fotind In another captured 
Ziltpciln 4he 'L-40," wblrii bad come down Intact In 
France, It should he pointed out that while the latter 
ship had ti useful load of 39 tons, and the **L-3S'* one 
of W) tons, the British copy of th es e 2,000.000 co. ft. 
dlriglblcK had only a naofnl load of 24 Uma. All of 
which Ih merely mentioned to kbow that a painstaking 
copv of an engineering structure will not aecessaiily 
be Identical In all roopeito with the p r oto ty pe a lthough 
they may took alike. 

But while the * R-83" (‘arrled a smaller useful load 
than her Q«rmnu slHterHhtpa, she seemed to he In 
every way as strung as the latter How strong Cba bull 
of these riilpa was. the “R-S4'* (slsterahlp of the 
demonstrated at Minoota. t^emg Island where for fOUk 
days she withstood bulthting by winds, although on ond 
occasion the aneborago fitting of the main tisimit»>g 
rope was pulled cleatt oot of the framework. 


chief airship designer of the Admiralty, who bad 
snfflclont fslth In his Ideas to go up on the “ZB-2*’ dur¬ 
ing her several trial trips and who lost his life with 
the ship. 

Knowing the drcumatanccs which surrounded tho 
construction of the *'ZR 2,*’ we begin to undsrstand why* 
as one report has It **several girders were strained In 
the factory when as many as thirty flttois oowded on 
them in the course of assembly It Is quite oon- 

celvable that workmen accustomed to the reriltcncy 
of plywood girders would do Just such a thing and 
that their foremen, not knowing any beCtmr, weald not 
warn them And a TOO-fbot airship Is aiieh a gigantic 
structure that tha cngliicers familiar with the ragariea 
of duralumin—whom the Admiralty had detailed to 
the Short Woilm-could not perwmally anpervtee every 
deUIL 

For the aake of completencM it may ha added that 
when Mesva. ffiiort Bros closed down their airdiip 
department, the Admiralty took over their factwy and 
completed the whereupon she was handed over 

to the British Air Mtbiatry 

That the hub of the was stracturaUy weak 

was first denMoatratod on the Inflation, pi, 4be riiip 
whoa due to unequal load dlstributloii* acraral gUdera 
buckled The faWag members weto tupalied, but 
during the first trial flight trouble vrag aghtn ixpifl 
cnced from several toCsrmedlate loagltoiUnala mA 
transverM frmnea, no qmt |t became wnmajef to vu^ ^ 
tnfonw cwrtala iNWtliku of the fiwoMnrotk. Oatoflg'fito 
not available aa to tbfi Sonlpt natal* oC tbli| a^TMAfifi 
work, but oat omtfiA that by ysliitor^ 
girdan othen my havo bpen torthar ir*i |m a fi , ^ 
ooarat, thia la asmly a guem, 


The P^chdofy of the Show Window 

S OUiC very Interesting experiments have reeently 
bei^ carried oat at tho Institute of Bvslnm 
Science, oomiected with the (Tommerclal Hlgb flchool 
at Mannbelin. Germany, concerning the pkfchOlogy 
of tho appeal made by window aghlbita, Tha axperi- 
ments were made at a large specialty atovp catering to 
women. This Shop had 16 abaw-windows frootiag oo 
two strseto locatsd near a main army of trafllo; In 
some of the windows the artietos bora pries taga, while 
la others they did not In some one color alooe was 
uaed and tn otbors a variety of thadoa, again, some 
windows oontafaMd nothhw but toe artidefi on sale 
whOe etoera had pictiuesque settlags and accosioriea. 
The rsttdto of toe obaervatton were finite atrikinr and 
some Were (nmpected aa we leara from Die Pmschsu 
(Ffunkfart) frr Do* M MfiO. 

EW l^slarid of toe InaCHnte, who eoutected the ex- 
pertaMuta, riatas that the afilas of tooaa dBpiayed arto 
cte heartoDfi VHea labd greatly exeeedad that of ari^ 
^not aomaritoi. Zike#taa wtodowt to whM grtt- 
dea of varlm oriort wm ahown aaewad to hat* a 
greater dihwte powfir toah them to whitik a writotm 
a totog gteator toiaaoeto 
obtob^ film wtad^ dl fiPto yia r a iaig* variaCy 
^ *!^*^.*^ ftijff d fanto ritowtog only a tows the 








sctsantm American 


201 


^tUrtnnW it.lstl 


Group Medicme 

A ReeMit Development in Me dical Pracdoe Which Groupa Specialists for Diagnosis and Treatment 

By Mary Ethel Jameson 


S IB JAltBS llAi6nNUi; vrlUiig <m tkm Mam erf 
imrfterii^ bft* wM tbmt medicine la becoalng an 
esioipMft t&at Jthe rfiDena practltloiMea knowladie of 
m partlealar dlaaaae la bomul to be laaa than that of 
the aiaa who deeotea bla wboKa time and cnenor to the 
eadarataodtot of that dlaeaaa, and that the netboda 
naad tpdar toe the detectlofi of dlaaaae have becoeae ao 
mmuooM and reoondtta that It cottalrea iqwclal tralnina 
beo cn adept la tbatr aaa. 

It aaama to be a lecogalaad fact, tbea, la the med¬ 
ical pr o f aa aloti , that In munj caaea it nqolna the trala- 
ing ^ aioce than oae ataa aad more than one wwdaltr 
betore a trae totariNeetatloa of agmptoau can be 
nachad. The phrdcUa ooutantir UhAb the need of 
ladp from aaaoolato apedaUEta an erktoneed bj the 
pvaatlco od retarrlnc the patient to ptonddana la other 
bfaaehea of medical adence, bat fraqaentlr the feea 
of ae^eral ipedalMi are bejr^ the nnandal feadi of 
the pattenh 

Nemtbeleaa, be la entitled to a differential dlagnoaU 
w hen It la poaalhle br coUalxwaUoa to determine the 
natora ct a rtlaeaaed condition before treatment la nn 
dertaken* Thla to not alwajra practiced and pattonta 
are freqnaotlg Tlctlma of months of mlatakeu treat¬ 
ment before a apectaUat to called who flnaUy determlnee 
the eanae of the mfferlug 

The pre aon t adrancee of medical ectouce demand a 
revlaloa of modical practSoe and the tranalUoual atato 
to upon oa. One devdopment moat prominontly do* 
mandlng cooaideratlon to what la called Grotip 
Medldne 

Modi cei Jonmato are. at preecnt, abounding in aitl 
dee rdattng tn Group Modlcltie. dotalllng procedure, 
the ^lectoltlea reproeented. tbo cUoica being oripmlacd 
In Tarloua imna of the country, and argumenta pro and 
con thto method of practice. The layman on the ntber 
hand, were be naked to define the Qronp plan, would 
Itfobably reply thut It referred to a toroup of public 
boltdinga anrronndlng a public witiaro 


Oroupa aie geoaraUy tormed for both the dtognosda 
and tTMtment of dlaeaae Thla to the ideal plan, al¬ 
though aonie tow ellnlca hare been organiaed fur ding 
Qoato alone. The group ia made up of a number of 
phyaldana who are apeetaUata In different branebea of 
medidne. Through this arrangement each mraibcr pby 
alctan haa at bU dlapoial all aoceaaory tberaprutic 
agenctea, and the training and esperiaooe of all the 
other mem bera. 

The Group ahouM oompftot at leaat, an intemtot, an 
Opfathalomologtot, an OCo-iaryngologlBt, a Roentgenol 
ogtot, a Bttfgean. an Orthopedtoh a Grologtot and Qyiie- 
cdoglat, and a Laboratory Pathdoglat. 

The patient flrat oonaolts the Intemlat who takea a 
complete htatory of the caae, making a written record 
of all prerloua lUneaaea and hereditary tendeudea. 
▲fler making a tboroogli phyaicat examination, the 
Intemtot aenda the patient to thoee of bto aaaodatcB 
who can give him light on tho perplexing aapecto of 
the oaae ^ ipedal ezaminatloDa and teats, eyea, noee, 
throat, Wdne, nervea, etc Laboratory teats are made 
of the aecretlooi, excretlona, and blood, Roontgeno- 
grama ere made of the taetb, the gaatro-lateatinai tract, 
and of the organa of the cheat and abdomen 

The hlatory prepared by the Intemlat la atodted by 
eadi member of tho gronp teeing the patient, and their 
obaervatlona are added to tbo record ahect with cum> 
mente and recommendations. Thto report to flnaUy re¬ 
turned to the lutomlat who reads the additional Infor 
matfon contributed by hfa confreres and then a con 
imitation to held, a dlagnoato to determined, and tho 
patient sent for treatment to the apociallat properly 
qtiallfled to tn^at llic case or for anndcul Intervention 
Ilraee, as Dr L. F Baiker cnnclniles, tbo (Iroup l>e- 
cumea a gloritle<l general practitioner Tbo axiom of 
Group Medicine to thorirnghiicwi The development of 
aynchronUiMl viork through daily nmaultatloii and etd 
lalHiratlou Is obvlonely benefleial to moiUcal prtic.tico 
as 10 other hmiKhes of aelentlflc. endeavor 


As wiU bo readily seen it to i»referable Chat a Group 
abould be housed under one roof In order to conaerva 
tba Gnie of patient and pbyslctoD and to aaanre all 
facility In consultation 

The medical profeaalun to by no means entirely agreed 
that tbe general practitioner ia no longer able to ooipe 
with tbe situation, Imt the laity have begun to see 
the evils of long delayed diaguosla, and to rabti 
againat cxpciimentol treatment They will soon r« 
alixe tbe value of coltoboratlon, and wilt demand tbe 
aervloea of more than one doctor before treatment to 
undertaken 

Tbe medical pmfeaslon la m»t entirely agreed that 
Group Medicine la the best form of practice and where 
clinics have iMcn eatabllsfaed there la much criticism 
from the local pmfetwlon Nay, more, there la often 
actual lioatiltty Thto la to be expected, for the path 
of all ptoueers haa been a thorny one It la not long 
since the Mayo Orotbera were accused of unetblcsl ad- 
vertlalng be^nae an overxealuua patient burat Into 
print in u fU^scrlptlon of the ttocheater clinic Today 
that (.Hntc la the Mecca of tboiiHandH of patients, and to 
the Ideal of tbo junallir lUhIcs being eatabllahed lit all 
parts of the country 

Tho aiwnmintH againat tlu^ Group fi>rm of practice 
are those of a auperethlcnl profesHlon comroerdaUsm, 
and exploitation of the patiouL 

It to HU (diaolete trudltlon that the physician should 
not be paid for hto servleoa, but wby a group should 
be actuated by a greater detdre for dnamtnl advance¬ 
ment than s single practitioner or a atruggUng young 
graduate who to willing to gras(i at a straw or other- 
wise a patient with a fee to not qnlto clear The 
economy of groii]) nn-dblne to evident where da|dl- 
(atlon of atteiutoutM nnd equipment to nv<»ided and time 
la conHorveil ^Vhcrc the usual fees for examinations 
by live or six KiiedAltoU would totnl perhaps seventy- 
five to one huiidn^ dultors, the Group diaguosla la 
(f^oNflNurd OH puffc 210) 


Correspondence 

Tha adtlon are not re a ponn b lc for Mataments made 
to tba eorreapoodaaca ootonm. Anonymous oommu- 
ntoahcsw caoDot ba ooiwdered, bat tba namaa of cor* 
ngpondaofs will ba withhold whan ao desired. 


EzecMorl 


To tbs suitor of tha ScneaiTuna Amkucan 
P srhaps you wlU accept my offering as tbe latest 
addition to your collectioii of sdentlfic gems. This 
one, you will please note, did not come from tbe cdl- 
of any mere newspaper, X find It In tbe January 
iaro of vdiat, next to your own organ, 1 have been 
aoMtomaa always to regard a# tbo beat iournal of 
pepalar adenco. The author from whom I quote gives 
a vciF praetoitabte aooount of tbe way In which an ke- 
eftan freeaer aoocmiiUabea Its miasion In Ufa by ab¬ 
stracting heat Ircffl the mixture Inside the can to melt 
the sarroandlng Ice. But he la not content to let well 
eaongli alone he goes on to es^in the nde of the 


•alt, as fotlowa 

*<The salt passing into golntlott la the water also 
Ubsrates beat, and this qutofcans tbs process hr making 
the lea melt more rapidly, thus more rapidly taking the 
hagjt tnm the container**^ 

popbtlcsa X ought to comment upon the geaCtsman'a 
dlaoyfgnr of what, for want of a batto nani^ I eup- 
pesp r may hull tbe latent beat of sdutton. bat the 
ftet tel tn the preesnee of sudk an cpodi-maklnf tnab- 
satj^ ha that indicated by tbe Utter part of hto argu- 
miarfr the m''re enunciation of a new prlndpU of ab- 
atente l^entifie theory phlee Into Inaignlficgnoe, and 
ernil /iterpetoal motion becomes a trivial thing not 
wtetteetetetog for. I roftr, of cogroe, to the gotiiofs 
mgttrijwte edtoiitt of baUncUg two poaltlv.a to get a 
mtiUPh, We here •iwaye understood that two nega- 
thee hMm ^ but the reelprdcel theorem to a 

Jg^^tUMtotteeddM^ If we cen't apead 

«»t eontebody etee to epend Us heati 
mu feet dnoogh to catch our train, get tbe 
—- -from ea end bchow tfe bbill eeteh It 

''-vs«riiJX 5 iu*s 



such lurid language by thto tnoclirn Fariida>, 1 HhiHild 
have niu a line of hose from m> kitchen hydrant iitniSH 
tbe lawn, to dlsiharge into the brook which carrlra off 
tho flow from my drain The !»rook would have l>een 
swelled by thto tucrement, and If I read my uiitbority 
correctly, tha flood In my erllar would have boon re 
llevcd by precisely thlN amount SnmcrACTUH 

The Letter W 

To the Editor of the Scientivic Ameuicam 
I t will be noted that tbe letter W of the alphabet 
is tbe only letter, which In prenoundiig, haa more than 
one syllable Prenouaclng it as wo do, dou ble-you. It to 
noted that three ayllablcs are sounded Why not simply 
say wu, giving it a uonoayliablc pronundation same 
as toe other twenty-five letters, Thto pronundation 
would be more in keeping with tbe sound and force 
of tho letter In tbe word where It Is used 
Just spell a few words and note tbe difference Way. 
double-yon-a y, wu-«-y, wbeii, double-yon>h*e-ji, wnb- 
e-n, and so forth. 

It seems very impractical to pronounce a letter alto¬ 
gether foreign to Its jdumeilt force, neither of the three 
ayllables In dou-bte-you baa tbe slightest relation to 
the phonetie power of tbe letter, wu seems to have 
almost if not entlrHly toe full force or phonetic power 
Would not tberatore wu, which Is very simple, dear 
and short be a better and more logical pronundation? 

Again, in thto day of simplifying and eliminating the 
unnecessary, why do we perstst in always using the 
letter U as the seodnd letter In every word beginning 
with toe letter Q? There la not a single English word 
bsglnolng with Q that the second letter is not V and 
there ia hardly a word that would not bave practically 
toe same phonetic ftWoe without Its use. 

Hanover, Pe. Eavni S. IfviiicKaT 

ElNtroMinctle Waves in Gimvltotimial and 
Mtti^c FIdds 

Te toe Editor of toh Scomnrtc AMCSTCAif 
Three ptayslcUts, ong of whom fortunately to now 
Presldsiit of toe Maeaorhnsette Institato of Technology, 
have stated, as UmT result of their expvrlnmte, that 
light exerts a p TSs su re. I nsed toe word fortunate, 
beoavee toe beet Uiat wmi happen to a echoot of adcnce 
tetohaveatlt^liMdlnezpeHmnterwlto an original 
mind, teg progrere depeoda on eWaketffng tn toe minds 
e( etadiflte a rsat love of experimenting. 

It BteipGkto^i toeorr tbat llgfat hae maee and le there¬ 


fore actrti on lij gravllatlniinl fldito, wiim riiniidiMl uu 
an cxiicrlmctit, it was probably on those allowing tlmt 
light cxertwl a prtKsurt Now it is ImimsMlble for tto' 
exporlmi^ilal I>|h» of mind to vimiallxe a wu\* except 
in a medium hailii^ mass whtlhtr we rail It th< other, 
tho dbhHlrb the elettromagnetii mt^tllum or simply 
%«!«► >eHfc»n Kdltl Uial any man with a cvimpetent 
faculty of thinklug uiast believe In a medium fllling 
Nimci Maxwell and Hrrts always vlsnsllsed a me¬ 
dium ill thdr work on wj\lh Fanidiiy lu oue of bis 
letters to lito frlmd Vhiilips expn^s d b^msolf os lie- 
lug able to do without au ether yit hto Huts of force 
reqitlre«l a medium In which to ftmetlou 

Any meUinm to transmit h wave must have maaa, for 
a wave Implies a dlMplaepmeiit of mass. Any medium 
thorcforc capable of Ik lug thrown Into waves must 
b3 Bttractetl aud attract, for all mass is gravltHtlonol 
Therefore all electromagnetic wares, whether wo call 
them \ light, vlsll U» light, Infra red, or wireless, pasn- 
ing through tho gravltatioual fields of bodies In Spore 
must Ik* dcflectcfl, fur the medium In tho nHgfaburhood 
of each must be denaer Why then attribute sU the 
deflection of light oltserved during an eclipse of the 
sun to weight in the wave? Why Ignore the port played 
by the medium transmitting tbe wave? Why neglect 
the effect on tho eleetromaguctlc wave of the magnetle 
field of the gravitating body past which the wavs to 
advancing? 

Another reason why an experimenter vlsnsltaes apnea 
as having mass to Its vaatness romiuirvd with tbe bodies 
seen In the telescope, revealed by the ramera, and with 
that of the dark bodies surrounding them He can only 
think of space oa tbo residuum after their formatiOD 
from Mother apace To him the only thinkable Idea 
of mass is that It to oondeiitiea ether and be correlates 
tbfk easily with tho theory tliat all mass to electrical 
by thinking that eleotrlelty Is dissociated ether That 
an electric gem ratt>r to a machine to accomplish this. 
Tbe idea that electricity is dissociated ether affords 
tbe rimplest explanation of Faraday's electrostatic to 
duction. the first glimpse of which we owe to John 
Canton I end by menUoning a few statementa by 
Faraday 

may hope to bring magnetism into a iMmd with 
gravity 1 bave a strong feHtog of the existence of a 
relatUm between etectridty and gravity If there to an 
ether tt teronid have oChtr uses than aimpir tbs oon 
veygnee of radiations. 

- Tamwortb, N. H. William Rolluts. 
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trmh hr tho Itallaao 

Strang* araatnraa of tho wator that art catan In Manhattan'* imlgmnt c oto n l aa 

Fish Stories That Are Stranger Than Fiction 

Queer Creatures of Ocean and River on Daily Sale in Out-of*the>Way Comers of New Yotli 

By L. Lodian 


F ISHBRMBN'S yanw arp luutuliy of jkocIi Mau 
clmoaea Teradtjr that the very announcement of 
them begota an Incredible amlle lly flahermefi. we 
mean here angler* who flah for a pastime Hat there 
am also many thonmnd* who, by force of ctrcainatance, 
**lto down to the ma In mIiIiw.*' They, too, have tlmlr 
yama, but here truth 1* stronger than Action, and 
atranger, toa Thetr yarns con be read, so to apeak, In 
the different Ash-merUii or markets of Manhattan, In 
our fordgn ootonlea. Tlere yon see the purely commer- 
ctal In flshdom, and a hat you would scarcely believe 
If told, yon can see with your tiwii eyes almost every 
day of the year We refer to the iiuiny f\\uipr Ash 
products on dally sate In old Gotham town, and we 
fllnstrata a few of them direct from the actual exhtlitts 
as ronndcHt up one Ane morning. 

The devIl-Ash tribe, big and small, dried and fresh 
are never missing from the stores of the Italian, Greek, 
Spanish. Tarko-lOspaAol and Blungol coionlos of Mau 
hattan. They range In else fmm tlie small squid to 
the giant cuttloAstH-some of the latter are so liuge 
that their tentadea or **suckeni" reach out more than 
a doien feet and could enconumss an ordinary row boat 
The cutUeAsh (or Imtotiwir, ns internationally known 
among the CKotlos) can also always Im obtained, from 
one year's eml to another, pickled and canned In Its 
own Ink Opening a omlolner n^veuts u murky. Inky 
tnaas, but it Is quite detectable—Hs cliol<‘e us potted 
lobater In fact dcvll-Asb Acsli Is ut Its b(>Mt served up 
tn this canned form, having already beem steam cooked, 
and can bo partaken of cold as It Is, or rc-lientod 
The liquid ts a reliable conservanl, it Is (he same setila 
which. In more concentrated form, Ims been In uao 
■InoQ romota periods nil over the globe, being partic¬ 


ularly valued by architccta and draftsmen for Ita per^ 
inunency 

Sun-dried aysten are always olitninable at Mongol 
stores throughout the country They never nse canned 
oysters. The bivalves are sold etthm* loose or In 
wreath form, spitted on rattan, and circled (after 
drying) for hanging up in stores. They are never so 
satisfactory as fresh oysters. They'are mouthed dry, 
as they are, or stewed. 

There Is also a curious oyater^ill sold, but this Is in 
cans, luH^wsurtly There Is some tdl la the oyster, and 
the niodMt opentndi Is to take (ho mollusk in heaps, 
when nil but dried out, and subject It to the ordinary 
olUpreMH. It Is really an oil In emuIslAed form, since 
(he nnlunil Juice of the oyster, much concentrated, is 
there ttsi It Is a dingy, broi^nlsli liquid, of a decided 
oyster Aavor It Is uswl In the preimratlon of Instant 
o>ster broth—Just odd boiling water to a teaspoonful 
—besides Its nses us a condiment for sniiids, soups, et 
111 The residual oyster “cake” from (lie pr«af«es Is 
braised In oil while still moist and used os food 

OvHter flour, In fmpuirmble fiirina form, of a cream- 
white colfir. Is ft most ciidltable pnaluct, and Is always 
iditainahle It Is convenient for tnstuntly-made stews, 
or ovster gni\y or for sprinkling on thin bread and 
butter sandwiches. 

Uihsters* (alls, sun-dried, aro a great delicacy with 
tbe Gnv'ks, ami aro Imimried rqgnlurly There is no 
rc*asun why they should not be prefaircd nml marketed 
b> American loboter nim-ems, but our own folks know 
mit of this domnnd 

A lupllal, cleanly and tasty kavlur is imiiorted from 
riie HcMenos and all along the Aain Minor seaboard 
It Is the roe of the ftosAro—corresponding to our mullet 


Ash—^whlch Is salted down, mild-cured and suii-drled 
to a Arm oompactness which makes the article aliuoat 
as hard as wood Then It Is steeped In and given an 
effective coating of beeswax This will preserve It 
for years, and the sllglitly fragrant beeawax-Alm will 
bold Ita faint honey like odor for aa long. HiIs la tbe 
reel original Turkish kavlar (from the Arabic kttbfor) 
Tbe Russian “kavlar” Is Just a name borrowed frota 
the Arabic, and the word la only used by the Rnsstana 
in conversation or correspondence with aliena. Among 
themselves, they call It Ikra, wlilch simply means roe* 
With Its yellow beeswax Aim, this kavlar reoemblea 
somewhat n Aattened bannnu The interior has a 
refreshing color and taate, and la Ideal when cot Into 
thin slices ond served with sliced bread and aweeC 
butter 

Then there is the giant singteiilece kavtar-roe of tbe 
soutliem Italians and SlcHlans. This Is made from the 
big tuna Ash This hlg red-Aeshed Ash, with a body 
often the else of a horse, Is often seen In tbe Mulberry 
plasa region Bnt since It Is too unwieldy to take Into 
the store. It Is sold piecemeal from the wagon or tnude 
keiit standing off tbe curb 

The tuna-knviar is sun dried to a point where nobody 
would ever recognise It as a dainty relish for tbe lunch 
table It resembles a pleco of sun greyed shriveled 
wood, oppears as hard and falls with a thud like wood 
Tlie intejrlor is dingy, yellowish, of most delectable 
and refreshing taste Tlie kavlar is bonght os a whole, 
at a price of about three dollora a pound It la never 
cut Tlie price ranges, according to tbe sIxa, fron^ four 
dollars to twelve dollars, or more 

A Japanese mackerel-steak, as imported, nnemblea a 
(ronf/ssed on pope tt!) 



8mm MN of tlw««itwtdi>CMdt llMtBvk#lMn4te tkaf«TCi«rfM|a af alt Mtw Talk 
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TIm wnekafe of th* la tka Haabar RJrar, near Hall 


Hit Gnalto Gorge 
BrUgo Aerpoo tM 
Colomdo 

T HB Gomument'a 
rtogan, **8ae Amer¬ 
ica Vine,*' ia a patri- 
otlo appe^ to an of a* 
to lean more about tb« 
beaatiaa of tha bome- 
laiMl baton folnc abroad 
In qoeat of acmiic von- 
den. And to make It 
wortb oar while to eeek 
epectaeolar allnrementa 
within oar own bounda 
riea fba Katioiial Park 
Serrioe ot the Depart¬ 
ment of the Interior la 
dolnf Ita ntmoat to 
make the wajra of tlni 
tonrlat aaar and pleaa- 
nraUe, One atrlklng 
proof of thia la In the 
form of a aoapenalon 
brtdce whldi haa latelr 
bean thrown acroaa the 
Colorado Hirer In the 
Grand Oanyo^ 

Bacanae of the obata 
dee praaented by phya- 
Ical oondtUona, the north aide of Grand Canyon Na- 
tional Park. Arlnona, baa heretofore bmi wetl-nlab 
nnrlatted. Numerona dlfflcultlea of a dieconraflnir and 
dangenraa character bare atood athwart the path of 
anyone aeeklDjr to croaa the Colorado on home or mule 
to reach the "north rim,** aa that aectlon of the reaer- 
ratioai la popularly termed Uowerer, penonR that 
hare been cemraaeoua enough to make the long Jonmey 
from railroad points in Utah hare Inrarlably been 
greatly Impreaaed with the rugged and plctureaqiie 
grandeur of the Canyon when rlewed from there The 
north rlm afforda obaerration from an altitude 1000 feet 
higher than any poeltlon <hi the eemth lim. 

There waa only one way to noire the problem of get¬ 
ting aafely and apcedlly acroM the 420-foot gap at 
Granite Gorge, where the rocky walla rise nearly per- 
pondtcolarly cm both flanki of the rirer, and that waa 
by tha conatmctlon of a auapenHlon bridge well aliove 
the swirling waten of the Colorado While Granite 
Gorge aeenicd to be the place iNMt united for the bridge, 
Mtlll the erection of anch a structure bristled poten¬ 
tially with numerous puasUug propositions. Nature 
showed no dlapoaitlon to lend man a helping hand to 
link the opposite ihorca which had stood apart fur 
countleaa ages. 

A survey showed that the bridge would ba>e to lm>«» 


a span of quite 600 feet and hold its ilwr aloft 40 
feet above the general lerel of the rlrcr*i surface It 
was equally plain that the materials wmild Iuitq to be 
packed <»ver trails for a distance of about ten mllM and 
be curried down Into the Canyon a matter of slightly 
over half a mile To add to the toil and the risks, 
the paths are made up of a series of tortnons switch- 
backs, and In many places the grades exceed 40 per 
cent It was realised from the start that these clr- 
ctimstances required that the structural units be as 
light as possible consistent with tho strength and the 
service dimnnded 

Tc> iiiaure the needful stnrdtnews two main cables of 
stHi.lal tramway iiluw steel were decided upon, each 
wire roiie being % of an Inch in diameter Together, 
those cables nctiiatly weigh 1700 pounds and they meas¬ 
ure, from end to end, 'iGO feet a pU>ce The question 
was how to get ihese heavy hawsers to the bulhllng 
site OrlglnaLly, the plan was to apisirtlou the load 
of a single cable among four mules by winding the wire 
rope Into four imlw of assoctato colls—each mule 
carrying two of these colls and the four animals l^lng 
strung together with 20 or 80>f(xjt lengths of caldo 
between them The intention was pines each nnlmal 
in tho cJiarge of a packer with intermediate men who, 
l>eHldcs leading the mules, were to control tho iuterveu 


Ing slack when negotlat- 
Jfig the awitctibackaw 
Further study showed 
that this procedure 
would banlly answer, 
and, Jn fact. It was cou- 
HhUirahly modified dur¬ 
ing the cxotutlon of the 
work *1 hi> problem was 
HoJved hnully by Super¬ 
intendent I) L Itae- 
hum by placing a mulo 
nt each end of the cable 
and loading them m*|W 
mtely with oulls weigh 
lug 2(J0 iKMindH. Ihe ns 
mainlng 40.1 pounds of 
hawser was divided 
among 1*1 men who 
walk^ 20 foot spart. 
the Individual burden 
averaging 33 pounds. 
HeiKirtlng upon tbc ex¬ 
ploit, the superintendent 
says *‘From our ex 
perlence In dealing with 
the sharp tuma on the 
trail, I am fully con 
vinced that it would 
have been Impossible to 
pack the whole length 
of the cubic on mules. If attempted, the train would 
certainly have come Into the ditch and the cable would 
have been badly kinked and ruined " 

The preliminary work waa begun at the bridge site 
last Dumber under the auspices of Kngliwer O W 
Childs, who eatabllsbed his i*amp at tho foot of Bright 
(C'cmfiaNed on page Mi$) 

The Wreckage of the -ZB'2- 

HK viirlouK photographs of the wreck of the "KR 2,** 
which have Just c<»roe fr<»m Kngland, are far from 
spcctanilsr, ctmsldcring the quite spectacular and un 
fortunate ending of tho great alnthlp which was to be 
flown over tin* Atlantic U> Lnkehurst N J for thn 
um of the U H Navy Indeed, luntead of a huge 
structure of crtimplcd aluminum framework and loose 
folds of balloon fabric, the photographs show but a 
small amount of liKise wr<H.kuge, muU us that shown in 
the ucfonjimuylng lllnstrathm. ludoed, nothing could 
lH»tter dcmoustriito the lnw*cure construction of tho 
nsnol rigid dirigible than this and other pbotograi^ 
whkli show the framework completely broken up as 
the nviilt of the colla/iee of the framework, the evplo- 
Hlon and flnnlly the Impact with the water *lhe dlrl- 
glhle n tains Us ahaiie umler normal conditions, but 
undue Hlriilii crumples It up Into niaiiv little pieces 



UHi tht >unr hcMg* ffw ■» thi trail •• tht Math lUe of tlw Ottorado. RIgItt PocUot Mfgo tlabtn hr tnlo dowa to tho biMgo oito 
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When Electricity Fires the Enamel Ware 

How the Electric Fumaoe Has Been Introdnc^ in the Art of Vitreons Enjnteling With RyoeOent Biiwihi 




O NB Of tiM most momentom improTementt of recent 
yearn in the art of vltrtMma piiameUug baa been 
made with the upiillcatlfHi of tbo electric furnace to 
the heating work of enameling The nee of electric 
current fur beating In atetd and non ferrous fumaceat 
In japanning, core baking, oil tempering and similar 
indiutrlal operations has now l>een vxtentled to the 
euampling process. This repieseuts nti Interesting ad 
vancement over the prerlous ways of heating with coal, 
oil. or gas furnaces, and the electrh Installation here 
described has been oDeriiUng for a snfllclent length of 
time to demonstrate Ita practicability and Its supremacy 
over the other types of furnaces. 

Of the oldf r methods of obtaining temperatures 
of from 1000 deg to 1800 deg Fshr required for satis¬ 
factory enameling work, brief reference may lie made 
to the dlsadTantages and troubles which hare been 
encountered In the operation of such furnaces With 
regard to the coal furnace it may be iMiluted out that 
In order to kcefi the temperature of ITOO deg Fahr it 
Is necessary to emiiloy an expert flreman, and even so 
there are times when the wind and utmusi>hpric con 
dltions, which have consid 
eralde to do with the draft, 
make It Impossible, even 
with the very b<>st of firing, 
to proenre and maintain this 
high, constant temperature 
The must serlouM defect 
whh b has Wn encounteriMl 
In the coal furnace Is the 
mufllo wbtih |Mrlodlcally 
sags and breaks thereby 
causing damH'Ta to or loss 
of ware liy nllowliiy the rnik 
rests to go down Itegular- 
ly, at Intervals of fr<im two 
to twilve months. It Is ikh- 
fvisiiry with a coiil furnace 
to n II w the niiidle and over 
haul the firebox snd fur¬ 
nace rhU iiHuiilly ineaiiH a 
lOiatd^iwii and loss of pnv 
dnrtlon i»f from two to four 
wet>kM ^1 < »nn» ver In the 
coni fnrna<‘e the sulfur 
fumes which are Injurious 
to the wan and freqiuntly 
cauHt* n liLgh p rceiitage of 
seconds or of Joli lots, aro 
so dlflicnlt to eliminate that 
a certain factor In produc¬ 
tion must onllimrlly be al 
lowed fur the damaged out¬ 
put which win be obtained 
from ttin ordinary furnace 
Tbo oil furnace and the 
gas furnace have the same 
drawbacks as the coal fur 
nace Tbiy will not hold 
the beat in burning large 
ware and the bottom of the 
muffle bums out even faster 
than \h does In the coal fur¬ 
nace Ukewlso, the great 


By C. W. Mdbling mi Jm W. Caepantar 

oa it iteeda no draft Let the weatimr bs what It win, 
it la your obedient servant pruvidlag suflkdent idsctria 
ourrant Is available for lU qperatloo Set the fomaea 
to operate at 1700 deg. Fahr and yoo wUl bava 1700 
deg Fhhr regardless of tbs aunshlne, rain or wlwL 
The cost of ths electric fenmee la, obviously, con* 
sJderaMy hlidwr In original mvAtaant than any of the 
othsr types, but the difference la auUntenanoe cost, 
saving In apaoo and riesnllneMS soon make Che differ- 
ence In price a matter of secondary ImportawW. Hie 
fuel cost on an hourly baala for th# elactrte otan ^ 
likewise hlidwr, running nsariy donhls that of eoal, 
gas and fuel oil for 24-hoiir day operation. Howifg f, 
the additiimal output of tho rioctrtc furnace aa d#tav» 
mined by relative tesu shows that the actual cost per 
pound of metal handled wUl compara very favoihMy 
with any other form of fuel When the electric fur¬ 
nace Is able to handle at Inat 170 beats In ten boura 
of No 22 gage steel against 180 beats of tbs aamo 
materiel by the coal furnace^ and with 25 per cent 
greater weight per charge, the comparison In actual 
coat of fuel assumes a dlOermit proportion and value 












lOlsctrlc fncaace new being empleyed in the firing of vitreona enaaMlwara and reanttinf la a better 

product at a lowor production coot 


vsristlnn In tero|ierature between the front and rear 
ends of the oven osually reduces the actual splice 
which msy le productively na^d In burning Hnch 
ovens aro hnndicspped by the time requlnni to bring 
them from a cidd condition ti* operating temperature, 
and part time operation is practically impoesilile Also 
the fuel supply of coal and oil furnac'n Is dependent 
upon rullrosd and labor factors which arc not entirely 
dependable Tbe space occupied by the older ovens Is 
grestly Increased the fuel storagt- room needed 
In shari) distinction with the preceding faults of the 
older type furnaces, it may be indicated that in the 
electric furnace there is no trouble with tbe muffle 
and the mihiieqaent loss of ware by the falllug rack 
rest, since the riectric furnace has no muffle and tbe 
rack rest Is buUt right up from the foundation. Fur¬ 
thermore, the even dlstrHnitlon of best to a feature 
which can l>e obtalneil only by tbe electric installation 
and the ftirnaee can be loaded from tbe rear wall right 
up to within sht Inches of the door and burned down 
to a finish, and tim operation leaves s desn white 
enamel without tpot or mar Atmospheric cnndttloaa, 
of courae, have no laflngaoe with tbe electrie fonuMe 


actually In favor of the riectric lusullatlon 

The oven in whldi we are Interested la tbe flnt 
commercial installation of such an equipment In the 
United Btstes, and has been Installed within the pest 
six months In a St touia fhetiu^ The record eeUh- 
Uriied thus far haa fully Jnitifled the engineer In the 
adoption of this method of furnace heating, 

The fnrnace is looatad In one ^rner of tbe enamri- 
lag ahoii end the power auppiy is. tbe tranafotnrr eub- 
stntlon located in an out-of tho-way place on the roof of 
the building soma forty feet away from tii% fninace 
The power is from the aame anpMy that fondahea tbe 
power and lighting for tbe ImUdlVig thrungh ah under- 
grouud j8p200-volt cable from llnea of tbe local 
power compeny 

The furnace metanree appcnelmetrly 12 feet 11 Indue 
in depth by 7 feet 8 IndMS la width end T feet 4 inetoee 
in height In overall dUnenalonB. tho ectnal tnemdieg 
apeceladfeet wldehy fifreChlgb by lOfeet^Mp. The 
roof is curved eomtwbat ee that the actpal hdfilkt In 
80 inches in tbs center end fifi Inches at the elden. the 
heet Is obtained fttfm ribbed filchriime wire w^tis 
and down on eeeh side oTtie Aumeea over 


brick ip e letticy-aim arrgwgimm^, Tm^wfifi- 
tag OB tbe lower ridta la ddfble while thgt eh the 
upper rides ta i^ode empt fot aboot Sfi him tiidi 
of tbe door, where a dom wtadtag ta hurtwW le 
make proper atldwanoe for tbe escape of befit wbfp 
the dfior la opened and cteeed foe tbadl^ and hwlnfifilng 
The nlchroma wlra Ig fipptertmefdy % fit ail IM 
wide and 05 Ipdi thicks There are eta 
dements ta tbe fame* and: mtavo 
after ataty dayri epentloo riunriri a 
In the wtadlnga. Stailtar nlchrome elettentt for hefitr 
Ing, etc,, have been ta uee for over threo yefin wlth- 
ont apparaht change 

Tho furnace brldt work la built tip In tbe fottewtag 
fueblon There ia first a fOur-tadi oouree bf eeaimon 
flrebcidk and tbe veeUl banger brM tar the fi u pp ert 
of the heating riementa are tacorporateU me -ff atagle 
row in thin coarse Outside the fit s Uhik tbare is g 
taindi eonres of InsntatinpE brick and then a 44acb 
oourse of common ted brick. H ta propogwt to ooveg 
the entlro furnace with a coat of aabeetos from two to 
four Inches thick. Tbs door Is ebout 4^4 tart wide by 
3 feet high and ta made of 
taeutation bride and gteel 
frame, UmiaUy special asO- 
nel Bietal racks ace used In 
carrying the heating woric to 
reduce tbe araa and weight 
of metal and proteog tbe 
fife of the racks. 

Tho riectrleal equlpownt 
for the fnnuice consists of 
the ribbon windings which 
have a maximum rating of 
100 kilowatts or roughly 200 
h.p., and ars operated od 
280-TOlt, S-phase, Od^Tde 
current Admitiate protection 
for them is provided by spe¬ 
cial fuses. Control and r-'oord 
of temperaturs ta obtained 
by two thermo-oouples con¬ 
nected through tbe walla of 
tbe furnace, one of them 
mcoMirlng the temperature 
of tbe winding and the other 
tbe temperature of the air 
in the furnace. In addition 
there is an automatie elec¬ 
tric control panel tnatalled 
at one ride to the rear of 
tbe furnace oontatning cott- 
tactors and automatie 
switches providing for auto- 
matic oontral of tim furnace, 
and one etoetricaUj'^iporatad 
automatic tmopecatum re¬ 
corder and control appara- 
tua Tbo latter gtvsa a ro- 
cordlng chart ahowtag tbs 
temperaturea of both tbs 
ribbon and tbo air and psr- 
mita of variation ta ths eeo- 
trri of the fnniaos so tafit 
It can bs oparatad at 


temperature up to 1800 deg. Fahr., for which It ta set 
The Blchrone windings ta ths fumiet firs emmetsd 
to tbs control iqiparatfis nsfi to tbs transllermer 
statl<m by besvy copp er wlis tafitsUsd ifi emfeduStt find 
tbs enttre ovSn tastalUtfon ta oa a yspfintis okl switah 
which lives M lAdtridual coatyri Ursa ths llfikting sad 
power load of the ffictocy. 

Tbe results titas far ehtatnsfi fi«ys kefisi b&hta satis- 
ffictoey, partkul^ty wttk regard ta-ths dafilto fif tas 
output and the apfiei with wUdk the evffi eita bp 
briraght to tataperstura. TM rieettta ffirfiam Sia bfi 
hro^t trotii MSof erid /o o fiU t d fi to xm dfifc'ltahfi, 
ta 18 hoacfi For aN^ kea^ mttmi 
would tube tiF.tfi 4fi htairil^ tag sfi figgiita tmemm 
abootaikehrfir thfiktrifi^eftstafiita^ltaa^ ^^ 
at fi ajB. tilth 1900 mtm* 

9m mi^tiS^SI nt9g9iii ^ 


kfigheeu iMdy] 


■it -a* 
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Mac mm altimU iBcUoM um 

The Ytriovi psttma Im whkk aoM ftwHUr aabaUneM crTaUlUia 


IMgw Arttteb^ 

rpwnm iK ttolhliif Arp and aoiiiterMtliic la na- 
1 tnra tttiy ^luff In t!w aalBoato and la tha Inani¬ 
mate world aboatd tend to awake otir loTlnv olioerw 
doa. The atonaa la dm Interior uf our earth ahoald re- 
celre aa macli o£ our ttaie aa the dowera in the 
ilia lUtkcrliiff crjataia, th# gayly ^ored biitteriUfM» or 
die myatcrlona donlaana of the deep. 

But atnoe the ortanle thlnga are mndh more In eri* 
deaoo, and alnce their beauty Sa often eery atrihlng eo 
that they are eeen at 
oonalderable dlatancee. 
the Inaalnate oblecta 
reeelTe far tno Utde at¬ 
tention. Unt the regn- 
lar form and deenU- 
naaa of the mam are 
here far more promi¬ 
nent than In the organ¬ 
ic world f very thing la 
pore about the cryctaL 
All foreleu muierlala 
hare teen rejected by It 
AU rimilar particlea 
hare joined together to 
produce a harmonic 
whole, wafbematlcal In 
Ita regnlarlty, and 
wbereerertbe aame 
anbetancca may be 
found they wilt alwaya 
be bound together In 
the aame way Such la 
the law of cryataliaa 
tlOB, 

It la Indeed a wonder^ 
ffil law which reigns ao- 
preme orer thla dead material. It demanda that all 
chfttktilly pore aabatancea not only hare all their 
eonetltuents, but that they aaaume a definite Shape as 
seen aa they make their appearance In the eoUd etate. 
One Is almost tempted to say that the ideal basic form 
of nature la derdoped by the crystm, especially those 
which were enabled to grow Independently and with¬ 
out distortion. But the majority of minerals con- 
elst of a mixture of rarlona ettbetancee and tbeeo do 
not poeeeei any ngnlartty of form. 


Tha greater part of the crystaie are gradunlly do- 
poelted from mdotlon ellher on cooling or on evapora 
tloit of oome eolrent The slower this prooees. the 
more perfect wUl be the final product. 

All crystalUable substances hare tbo cfaarnctPriHtlc 
of growing la all dlreoHoiui of their facen If the sub 
etanoe U continually and erenly depoeited on them 
The rate of growth^ fn the rarlona directions, is not 
uniform, and this glrel them their definite shape which 
Is always constant, no matter where or under what con¬ 


ditions they may bare formed. This distinct shape con 
usually be noticed under the mlcroeoope at inceptioi) 
When deposition begins In one direction the crystals 
never form uniformly, they are distorted. 

Imperfect crystatisation la by no means uncommon 
This Is produosd through a too rapid deposition, that 
Is, a too rapid growth of the crystal Then crystalisa- 
tlon takes tdace In one direction with excesalre speed. 
In thla way barred, ccoeaed, or star-shaped crystals are 
(fhmfhMed on pmge iff) 


Hie Spittle Insect 

I N the fields and moadown, while seeking the solitude 
of nature during the summer numtha, white ft Amy 
mamies sre often seen on the grasses This Is often 
called **frog stillUe ' But nelthir man nor animal baa 
exiNN toratpd thla foamy ball uxion tbo plant It Is the 
work of a larva from tht frog hoiii>er or npittle Insect 
which lives under this niusa of bubbles and withdraws 
plant sap with Its lieuk from tbe grnaa n|)on which 
It sits, we learn from canful obborvatUm 

Tito larva remains 
hidden in thc» frothy 
maw iitid li cun only 
lie seen when thla is 
Hpread out The Uny 
mile whkii Is then iin- 
covcreil Itt soft liodlcd 
and pnlo green In erdor 
In the fill! the fonude 
of this S|iccl a lB>8 Its 
eggs on the Miema of tbo 
graHm^a. ond u* xt spring 
when the eggs liave 
hatchfHl HJiO tbe larva 
tiHH mnrh its npiNur 
aticc, it niigratiA to 
NiiTnt soft Khoot bores 
Its benk Into the tis- 
siiea, and beghia to mick 
tlie sap '1 be u hito 
ftmm lioglua to form 
idxmt the atilmnl Tbe 
larva takes from tbe 
Niip all neixsiwry food 
mnteriiil roiulred for 
its bodily growth, and 
given off tlie almost 
clear unused sap In this state no bubhii4 are to be 
Mtm They are formed through tbo contlnnul expan¬ 
sion and contrmthm of the aldomen which brings the 
air Into the fluid maas U setms very probable that the 
abdomen, daring tbis proccKs, Is also nstd for breath¬ 
ing In thla muss tho lar%a lives until the last molt 
Thla froth ennnot be con hlored a protoctlvo medlnm 
from enemies since wasps and other Insect robbers know 
foil well what to find in the foamy coating, and 
they seek It diligently as a dainty morsel 
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The Motor-Driven Commercial Vehicle 

CMidiMMdbr MAIORVICTOBW PAO&M 8 A.B. 

7 Ait dfpartmtnt u dftoicd in /At tnttru/t pracnt and protpw/itw owntrM qf motor tmeko and dtUMry wopimt Tho odUor m&l ondmmr M H f Wr Mf 
qufiUioH rria/in 0 to mrekanuiU /eaturei, operation and manoffemeni oj co m mo r cuU motor mAmAm 



nront-Whed BnJcM for Tracks 

HB element of ipoud In motor tranMp<irtfltloii eti 
UUe a srare reqKMUdbllltx on tbe enstneer In In 
Muring the Mfety of tbe driver, of hie vehicle and 
load and of tbe pedestrian In tliia cnunuctlou the fac¬ 
tor of atupplng efficiency is of parumonnt Importance 

Braking efficiency may lie cuMlly confused with stop¬ 
ping efficiency As dereloiied by a leading authority 
on brakes, the brake which has the capacity to lock the 
track wheels Is nunderfully efficient In braking ca¬ 
pacity, but braking iierfonnance oC this Lhametor la 
imme to prove disastrous when applied to the road 
wheels of an automotive vebide where stopping cfll 
clency Is the prime cuuNideratlon It has been a simple 
matter for rear axle makers to design a brake of such 
character as to avail itself of all stopping capacity 
afforded by the road contact of the rear wheels, but 
once this point Is passed the dangerons rear wheel 
skid la induced 

The securlug of further stopffing efficiency, therefore, 
Is only to be obtained tbmugb iiddUlonal nmd contact 
and this In turn Is onl> affTonled through the front 
wheels of the vehicle l>eslgners of railway o<iiilpment 
noon dlscovired tbU iwlnt and now wo And a brake 
shoe on eoch car whooL 

Front wheel brakes are not an exi)erlment They 
have been In use iininerous Fnniix‘nii tars for years 
and thLir complete effidcucy 
has been thoroughly demon 
strated The chief obHUde 
In th‘ way of their genornl 
adoption has lHH*n the com¬ 
plication presented In their 
design In appl.\lng them to 
Iho front axle when the 
road wheels must oscillate 
from tbe axis of the nilo In 
the steering of this \ehlrlp 
A casual study of the ele 
ments embodletl In the de¬ 
sign of ^ the front wheel 
brake as applied to the 
Shuler line of front nxU^ 
will wrve to convince that 
the design affords a won 
dorful simplicity, Insuring 
both tbe efficiency and econ 
omy so essential 

Assuming that brakes are 
lUtathed to all four wluHfls 
of tbe car or truck and that 
the bmklug capacity at 
each wheel Is e<]ual, a simple 
computation will show that 
the application of braking 
effort on all four wheels si 
multamxoisly will itop the 
\ehlcle In half the distance 
aa will brakes applied to 
but the two rear or two 
front wheel* Independently 

The lllustratlnns herswlth 
shows the simplicity of con- 
stmetinn of this frtmt wheel 
brake and the mechanism by 
which tbe brake la operated. 


'Jlio brake lever haa a sidral cam surface In its face, 
the exact reverse to that in the upper hushing eup- 
portlng the knuckle pin Tbe cam lever rotate* freely 
about tbe knuckle pin and ia moantod above the cam 
lever In such a position so that It can he raised by it 
The operating sleeve Is free to slide up and down 
length wise of the knuckle pin, but Is keyed to tbe pin 
In such a manner aa to force it to rotate with the pin 
around the axia 

A pull of the cam lever caoMXi it to rise upwards on 
tho knuckle pin through the action of the cam ami 
forces the operating rieeve In the same direction, rail¬ 
ing the toggles and M|»readlng the band The cam 
lever, which Is free from any other InAnencc than the 
cam surface remains constant with tho axis of the 
Hxlu pixiwr, whereas the ofieralliig sleeve slldea on the 
imck poison of the enm lever to any poalHrm Impelled 
by the turning of tbe knuckle and wheel In tho usual 
steering operatloiL 

As tlio actuating mechanism Is raised, the toggle 
ic^er expands tbe brake band and retards tbo brake 
drum motion In tbo customary way There can be no 
liiterferen(*e bctwi*en the braking and stoerlug action 
and adjustment to com|K»naate for wear Is obtained 
by altering tlie length of tho toggle iirra, which may lie 
clone with little tremble bv the nvernge automobile 
inei haiiU 


Adi IRuiHiik CoBt Rcdncad 

O V a certain date the contract for hauling Indian* 
apolla ashes oxpired The ccmtract bad been 
held by an IndlanapoHa contractor who anbmltted a 
new bid Beginning the new year It would be worth 
$84,000 a year and $54 an acre for annexed territory to 
continue the ash hauling work for a period of Ave 
years That was the straw that broke tbo camel’s 
back. Ihe dty Immediately emst about for a new beaat 
of burden Tte result was tho purchase of four 0-ton 
trucks and 2A trailers. This fleet went to work Imme¬ 
diately That waa in the winter Since that time, the 
motor equliiment has gone faithfully along, writing 
Itself off the books. During 1019 a total of 115,286 
cubic yards of materlHl was collected and hauled to the 
dumps Plguiing seven years as the life of the trucks 
and trailers, the Item of depreHatkm for one year Is 
upproximately $8280. Operating costs (Including oil, 
gasoline^ tires, n>palr parts, labor on truc.ks and trail 
era) totaled $12,305. Allowance of fl per cent Interest 
on the balance of the cost of tbo equipment adds $2784 
to tbe ycmr'B total Then throwing In a payroll of 
$53,068 the toUl cost for 1910 amounts to $76,439 which, 
on tbe basis of 115,280 cubic yards of asbas collected, 
gives approximately renU aa the haulage cxwt 
per cubic yard 

Hut the real atUantuge of the motoiiied and city 
itaitroUcd ash-hauling ays- 
tem is not at onco apparent 
111 these flgnres. Becall 
that the renewal terra 
proffered by tbe private 
euntrnctoni was not a flat 
figure of $84,000 hut rather 
that amount plus $54 on 
acre for annexed territory 
Since taking over Its own 
ash hauling Job, the City of 
Indianapolis has extended 
Its Bonrlce facilities to a 
greatly enlarged territory 
which, bad it been an 
uexed under the terms of 
tbe tentatlTo new private 
contract, would have nm 
the expense of that aervioe 
very close to $100,000 
The IndiimapoUa method 
of akh eottectloD ia aa fol¬ 
lows Horses, IrnuUng 
traner% weod through given 
ality routai coUeettng ashes 
from house to hons* Tbs 
loaded trallm are than left 
at predtormjned street lo¬ 
cations, where empty trail¬ 
ers are waiting Thehorooi 
are Utdwd to the ewpUea 
tad fees no tine getttng out 
in qosst of new loads. 
HeaawhUa motto tndt 
traders ea route to the adi 
dtimpa eo«^ the leaded 
traBan to the trains and 
eontitae on tjbeir r ea d ectfee 
ways. 



Detalla of the fireat-wheel brake and hew It la slotted ta tha isahl mater tmek 
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‘ A Nwr Pnttmtm 

(CnontUwatf from pope iM) 
tkla eonnectlott ocnm up for rAtber ex- 
tMUdre treatment In onr general courm 
fn landaoape (ardenlna*" Xa IdlS tho 
Koraet flenrtoe traUIAed two Inaplrliig 
bulletin* hf Profamor Waiuth, a* eoUab- 
orator “Bematkm U*e* on tbe Nation 
al WoreaM” and **Landacape BnalneerlTia 
In fbe National ForMta.” He haa al*o 
onttlned a plan for tlie deroloiiiiHmt of a 
▼lUafi at Grand Oaflon, ArU, 

A arnopala of prlndplea Inrolved may 
be gleaned from Profeasor Waugh'* much 
detailed etatementa. Three oloeely re. 
lated ofaJectlTes of the landarape engineer 
are To pree ar re the native landacope In 
Iti priattoo beauty * to make It pbyalcally 
accenribla to the largeet number of per- 
wma, and to preaent Ita beantlea in the 
moat logloal, IntelUglble and canvtnclug 
mannar A principal enaiay of the land 
acape la flre» benoe tha opening of trail* 
for Ita fighting la moat vital. Three ape- 
cUlc flelda of the work In the profeaalou 
are. The lay-ont of apedal permit areoH 
for amnmer colonlea, the location of 
trail*, and the location and bettennent' 
of ranger atatlona and their ground* | 

Rummer-camp area* are In great de¬ 
mand In the National Foreate (dtea for * 
cottage* may he leased for a long period | 
for a amall sum Oonalderable cotonle* 
of tbeae hoinea, to which the bntlder* rc- ^ 
tarn with their famine* each aeaaon. re- j 
quire a well thought-out plan In advance,' 
otherwlee the first oomeni fill up the 
cholceat site* bordering a inountatn 
stream, running through a narrow valley, 
or encircling completely the Khorc of n 
lake, often cutting off acccM to (he water 
front or to desirable future trails leading, 
to colony site* to be later developcKl The 
perimeter of a lake, for DO to 000 feet In 
laud, abould be kept open for the common 
iit*e of all and accoi* allowed at Interval* 
between building lota. Where iiultubk* 
building spot*, as In more open country, 
are many, liome attea may run up to tho 
maximum of D acre* per family One 
acre, represented by a plot 200 by 200 
feet, or 150 by 267 feet, la a good aver¬ 
age Four houaea to an acre ahonld be 
the limit of crowding. It la better to 
open new avenue* and estabUah other 
center* of community cituvenlmice fartlicr 
on than to permit over-large or congesled 
Hummer iHilonles. The checkerboard ar 
rangemeut of uniform lota Is unde*lral>lp 
from an eMthetlc point of view, though an 
Irregular dlvlHion reiinlroa akIU Rach 
lot sbonid CfintaJn a ^iot level enough for 
a building The entire hinterland will Ik> 
at the dlapoaltlon of the cottagers for 
their [dcasure, outoide of tho area n>- 
•ervod fur their private use Proper altca 
abould be reserved and provision made for 
anch utllitie* a* boat landings, store, post 
oOlce, ranger station, water supply and 
aanltatlon 

Trail location 1* complex A hbort ond 
direct route serve* expediency, and trail* 
must l« suitahlA for timber cutting and 
fire fighting, as well ns to accomtnodate 
tourists, the selpvtlon of low grade* f* 
cUltates climbing and promote* safety, 
the limltatlous of funds calls for course* 
having the least excavating, filling and 
bridging, yet the landscape engineer a 
prUblem 1* further complicated, for he 
consider* beauty yalucs. Without neitloct 
log utility be must connect scenic points 
*nd have them appear, where possible, 
from points whore a major change of di 
rection or grade mark the divisions of a 
trail Into what aome clever person has 
caUad *'p*mgrapbiL'* jSometlmcs timber 
must be cut to open up a hidden sight, 
leaving other tree* to frame the picture 
at view points the rood should be widened 
for parking vehicles and benches set for 
pedaatrtans to rest: rignboard* should 
potat to tbe vtoir and name it, or give 
faela about it A near-by beauty spot 
oppooxo to best advotage a* seen from an 
vpMfrada: ^Qe a dtatoat ootlotA t* at it* 
boat firom the top of a grad* 

(Comtimooi eg Mid 9P$) 

I ' 


Additton oi Stiffening Rod Im* 
prowea Starratt 48^^ Mcrometer 
Caliper Gage 

Tbs wsO-kam SUumtt Uns of No. *4 Ml- 
■t ow st s r OsUpsr Gsgsi Iim rsosnUr hsss aopple- 
sas st sd by tbs sddltkn of * ssw bsmM. No. 
ti-A, whith ta shnilsr to tbo 4S.lMb Omt of Kuh 
S4 SMfl^tiiMr tlwt to Mo. S4^ ho* bsso addMl« 
sUffmhiB rod ntnfbrBtBc tb* oatlr* I sS S tS of tbo 
Won, snd sbo hss Jsws 4 Issboa ds>p la phis 
of tbs t-lnob Jowo wHb Wbkh tbs Mo. 14 sssw 
srs furalM Is lbs If IS. t4 sad U-Uieh ss 
wtn BS 4*4Mb tlsss. Tbs btsn on gimduotsd 
Ilk Kbs. ISUm, ttndi snd Mtbs. Ths bSod or 
Js*B ssrrr sssmsiy tiaa pstol* and msr bs 
rsmwsd so Uwt tbs bflsm mw bs ssod snwrats- 
Ir s« s rwls. AttsduMsts srs shs mads to slip 
sa u4 ofi ms asdi sf tbs sskiMr so tbS7 any 


bo wd to oat liuMc or mttoMo osUpon for uab- 
ias oluoo or drive 0U, ote Tbo luldc adlpon 
ore HOt oaolnot tho InsMo fww of mcp and rMt- 
tns oq the mmi of the uttsnhmentii. keep them in 
porfeet ifiM. Tho ootaldo esllpon orr art 
MSlnot sa sxtSMied ocot of tbo ottorhment in 
Uns wljb tbs Inoldo room of Um kob» m tbot 
both Inaido ud ootnlde coupon nwj bo oat to 
mgnm witb sooh otbor This pajpo mmr noi oafy 
bo act bv tbo siwdosted bosai bat varM by the 
nleromoUr sdiuotins nut to rood In thooMUidths. 
Tbo bfsia and nt tm s h wspto. Hks the Jswi^ are 
bsrdenod and around, Inourins Ions oenriee. 

aurrott Mlereoketer GSUpor Gsgee Now t4 sad 
No. t4-A ogord sreeter wop* tboa uy other 
tool of tbrir kind a wds , as* sro wMoIr asod In 
Bway Indootriee for tbe eeourste niioonraMSat 
ef Mstloelr bum dtaaenriens. The aoulnotloa 
sad applUstka ef tbeee fstm srs sharly flbas- 


trated on pose IM of the nsw Btsrralt Ostakg 
Ma it 

Starrett Tool Makers' Battons 
Now Available in l>Iiich Size 

From the muiy mecblnlaU end tool Bmbsro 
who hove found Stmrroit .SSO-lneh. 400-lnch nnd 
HS-Jjwb tool makera * buUoBO e Ume-wvins 
ocmTonkmoo-^peelnUy on Jtg nnd die vork— 
boo eocne s otrons domend for thew buttona In 
n 1-lneh olte. In reapoaoe tu thlo domsnd. The 
I*. *. Stnrroit Comiway nmr offora Stnnslt 
Tootanaksra* BatUme. Sot No. 4S4-D. hsrdsnsd. 
srouad nnd hkppod aquere Kith tba and to tbo 
l-lseh slH. A fUU dweriptloB of thaw battmw. 
with nh ist r s t k m o, k sivon on pns«o ltd snd 117 
of tbs MW Stsrrott Ootelo* No. tt. PdUbbed 
by Tba U 8. fitanett Oo.. Atbot Ksa* 
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Recently Patented Inventtona 

Brirf EkieripBoni ^ RtcmUlif MBckanicd mti Ebdrkol Ornkm, TMk Pmm- 


1 


PerUlnbiK to AeronanUcs 

< iiNTUOL.—W O tiAHbuNj yi ll(»pr 8t 
MiHDifnnl, conn Tbin tuveDtlon rrlatn tii a 
cuiitrol which la aqualljr arplh'aMc to llahtrr 
and hc«vl«r>thaii air" machlnra aud In tbr 
caaa ma/ be appllfnl fn atijr dralrad tjriw 
i(f plane. The dartre Includi'ti a dnpUcat* wt 
of rofitrola, each art oumprlalnr a rodder, rlr. 
vatora and allerona, operated by two inde¬ 
pendent Joyatlcka Is the fuaeUjte and meaua 
exteodlna between the Joy-aHeka for detachably 
rooneccliit and ayocbronlalna the morement 
thereof 

Portoinlfiff (o Apparel 
UABMBNT PABTl&NBR—K 1> I^Vallb, 
3520 CanbrUUna Are, Bronx S Y The In 
rentlon reSotua to aeparmble faatenare for aar 
menta, eapcctaHy dealanrd for oae im Udica 
nnderahlita. Aawag the ob}ecU la to prortda a 
atmple derice which la readily and qolcfcly 
operable to effect the faeteaing or nnfaeUn. 
Ing of a amrnent or other article te wUeh 
It la applied 

WBARINO APPAEBL.—A BumraB. 700 
Penn Are, Plttibarsfa, Pa. The ohjeet of 
tbhi lareatleo Sa to prorlde »eaM la CMsae- 
tion with dreii hhlrta for luddlng tho talta of 
the ahirt down tn proper poattkm, aad for 
boMliiff the entire ahirt In aetUad poaltlon on 
the body A farther objeet le to prevent ball 
log of the ebtrt ai the waUt Hoc eapeclally 
with troaeem worn without anapendere. 

ni\BR8' BANOAli—W Zoan, Betheeda 

M4 llore partlealarly the Invaatlon relatea to 
dlvrra footgear In the form of a weighted 
aahdal to be worn over a gam or atmllar 
boot ao that during perloda between dlrlng the 
direr may clip off the aandala and walk In 
the booth without undue wear of the foot 
portion of hie oult and without the necewity 
of baring aljppera for thla purpoae 

8lltIIT--U II Rninmit’a, c/o Flret Natl 
Bank, Um Angelee, < allf An object of thta 
Inrenttun la to prorlde an article of the char- 
aetcr ■poeiflod haring Interrhangcahio cufft 
and IntoNhaagaable front plait, arrangwl to 
be connected to the ahirt bo*ly or dleeonnected 
m that thcae parta which bcofunc aolled moat 
MUly BUy be removed and replaced by clean 

parta. 

OABMBNT—A. V dmaaar 1586 S Topeka 
Are, Wichita Kana. The invention partlcn 
Urty relates to garments of the overall type 
An object la to provide a garment which will 
freely esHily and automatically adjust Itaelf to 
all movements of the boily and which will re¬ 
lievo of any strain or pull the shoulders or 
other parta not well adapted to bear tba same 
and cvnily distribute any such pull or atraln 
over parts best adaptMl to bear the aame 
GAlUfKNT KASTKYnn^B. J F Wnio, B5 
IHMt Are, Now York N Y Thla Invantlob 
relates to a device fur fastening a turned op 
collar of an overcoat to maintain ft tightly 
closed, the device la alHo adapted to be used 
about the alecvee at the caffe or for tigkten- 
lug trouacr legs More particnlaiiy tha Inrtn- 
tloa relates to a device tn which a strip of 
OMiterlal, usually elastle la employed proylded 
with polbtad hooka for pentratlng the gar¬ 
ment. 

Elpctrlcal DsyIcm 

Bl^BCmCAL CONNBCTOH. — L. Van 
AmiK, 170 Spring St, OiolnUig N Y An 
object of this Invention la to provide a eon- 
Dcctur which can be securely locked so as to 
prevent poaalblllty of acetdental disconnection 
due to vibration or other ctoeea. The connec¬ 
tion is eei»«clally designed for use In reatrleted 
areas, sorb ss the inside of motor caeca and 
sueh pUcea as have reatrleted free length of 
cable or wire 

KUecrRlGAT. riVTUKB—K U BOTLOa 
740 B. 8«th St. Chicago.. lU An objMt of 
the laviinflon la to prurhte an electrical fliture 
in which means la provided for inaulallng elec¬ 
trical conducting means from the parta nala- 
talAlng aoch dwtrical condnctlag meant In 
poaltlon A farther object Is to provide a de- 
▼ioe that la ornamental In appearance dura 
Ma In e oaatr acUoa and thoroughly praetkaJ 
eommerdany 

Of O iM sn J laUrcsl 
CABINBT—O PoLt, ms Harmoa St., 
BnoMya. N h TUa larwiUM rebtaa to a 
eablnot whteh shall be atroag aad durable yet 
aot nmberaooM In con at ructlwa. The cabtoet 
la Mpadany adapted tor um by oMUhtih aad 


I la constructed to receive a tray for recelvlBg 
the numerous icuaea ntlllnd for eye laatlag 
the vnUre tray being readUy rtmorable for 
the puriHHie uf ekanalng, etc. 

HOI ID YOV UyOBOBCOPJC TBON SALT 
AND tlTR ritXPAtUTlON TUBSKOF—O 
IbiiiM. Damurtadt, Oermany The iBvaatlea 
relates to a proeeaa for the production of non- 
bygroaeuplc iron salt eapeeialljr sutCable for 
tanning purpoaea, eomprlalng eonoentrattoff the 
water aolutlone, which contain lna« ehlorln 
and mlfnrlc acid la the proportlooa by weight 
correapoodlng to the fomnla Fe SO^ Cl, an- 
der reduced air preasure until a water content 
of 57 per cent 1 h reached 

CROTHBT COTTON OR WOOL ROLDINO 
DKV1CB.->W U Caowato., B7t PaelSe Ave 
tieirult, Mich Amwig the ohjeeta of thla In¬ 
vention is to provide a eoavenlent maaae for 
anppMiihg tha ball of wool or coltoa aa that 



A ranapacTivtt vinw ur thb iNvagrtOM 

Jt Is kept clean and can be drawn from the 
ball or roll ae need A further object ts to 
prorlde a device which la light aad caa he 
anpported on the wrist of the user and la 
made with a handle la which the croehet hooka 
eau be stored when not la nos, 

(UIBINO OU1DI6 FOB COLLAPSIBUC 
TUnBH.—<} H NaioUNoaa, e/o Peerleoa n[>ibe 
Co Bloomfield, N J The Invention relates to 
, mrans for Indicating the relative poaltlon of 
the ciutlug machine with the printing on the 
coUapalble tube In order that the eloaing ma- 
ahlae may be applied parallel to tbe bottom 
end of Che tube, aad to eauee tbe f<Med end 
to sMaaie a folded poeltlou pcrpeodlcular to 
tbe axes of tbe tube. 

TIN R. Ba»b, J764 Amater- 

dam Ave, New York, N Y An object of tbe 
Invention Is to provide a pin ticket foMlng 
fastener which la composed of a atngle piece 
of wire and which may be operated to punc¬ 
ture goods and aecnre the ticket In place or 
may be positioned over the edge of the cloth 
or other article without acrateklng or marr¬ 
ing tbe cloth or other artlclea. 

WAT^PBOOFINO COSIPOSmON — T 
BoaailAim. 8«6 Cnraeliua St, Brooklyn, N Y 
The object of the Invitation la to provide a 
method of treatliig bagt or woven material 
Bueh aa are need to cover food of coofcetloMry, i 
In aoch manner as te make tha material mois¬ 
ture proof The eonqwaltkMi tnclndee gelatin, ^ 
water and glyeerln la proportioua of oae-half 
pound gelatin, eighteen ouBoea of water tod 
nine oaneee of glycerin 

DlSPBNHlNO FAtiCBT^ B. Oaoair, 101 
7th St. Han Franelfi^ Cia Tbe prinetpal ob¬ 
ject of the iDveatloa la to prorlde a root 
beer dlspeoalng faoeet which throngh varieua 
paseagee and eembtaationa of eaM pamagee 
will allow the eompenent parte of root boar to 
paas through tha faucet afngty or la oouibtug- 
Ilona. A further object la to provide meaua 
by which certain eombtaations are paeoed 
through the foucct In a Bne stream while 
others are passed without any praaaara, 

Hurdwsrs usd Tsub 

LATCH W HoLLAim. Pleamat OIB, Me. 
The tBraation has tor Ita object to ob^to the 
necessity of alaoualug a dear la eidsr to tasaro 
Its katchlag to evanomlag this uas la madd 
of a aUdaMs latohtug dog which pruisota uof^ 
aaalty to aueb a poMUeu that it may ha 
gaged by tha faitehtog luff to that tba waight aC 
tha dog akms la raMul prior to tha augasMMUt 
of tha latch to held (ka doer cloaeA 

PIVOT BFSINQ Al3fGW.--0 lUttBlMMau 
ISO W Baporlor St, Chieoga, IQ. Tha ahjaet 
of (ha toveatloa to te pyorlda a imriag kitgt 
which may he used tor douUe awtagtag deapa 
irlthout tajwtog tha daar ar tba Mpparc «sd 


with assurance that the doer wm aet to tha 
manuer daalrad. A Avtoar ahjdet li ta pro* 
vide a wring hlaga whtoh daaa not raqutra 
ec|M«rtnefla la mottuttag. aad aprtog driving 
aaacbaolaia whRA la adjiutable. 

rOUBlNATlON PADLOCK^W S. McAooo. 
4114 W ilat St, Chtoago. IQ. An ahjMt la 
to provide a pad lo a k having a toockla whieh 
la hcM poattivaly by a reatovabla pin and 
which ta provided with eharaetar beartog 
wbaeXa or rtaga that am eonutanrank. ao aa 
tn praveot Injury to tha whaaia by a Mow 
from a hamamr ea tha Oka. A foraar object 
i la to provlda a lock la which there are no 
projecting paita or epiatoga that permit tbe 
uaa of tools to pot the lock a«t of eommlarinn 
CASINO ■PSAR.-^W J SnWKAU, Santa 
Paula Cat Tha tavcntkm relatee to toela 
naad In drilling welto and man partontorly 
to Ashing tools. One of the prtodpal abjeeta 
la to tncieaaa tha aaopa of oaetolaeoa of a 
aaatag apaar and altodnato a araltiptiotiy ^ 
aaporata and todlvMnal tool*. Another abject 
la to provlda a esato# tpmu with maaaa ran- 
derlag the aama ravatribla to permit of tti uaa 
alther aa a ‘*jar np** or **jar down** apaar 
SHADS BRACKST-^ R. Booth, 4SS W 
14eth St., New York. N Y The object of thla 
lavcatlon ia to provide a braehet eapabto of 
appUeatiaa to the aide atrip of tha window 
eaah without any eatranaons ■acartog mea n s, 
■ueb bracket being capable of ratatotog tke 
ends of a pair of ahade rollaia la applied 
poaitioB, tbna avoldlag the naeaaatty of two 
separate braefceto. Where ahadM of two colors 
are dtted to a wtndow frame 
SI-RlNQ U,1PB DOOR JtAMB OB LATCtt— 
F CiAUK, 0 HTalla da Joarea S2, Datango, Max* 
Ico. One of the objaeto of tha laveotkai la to 
provide a door Jamb or Uteb having a relo- 
tlvely movable mmaber arhlch when need to 
combination with a loeklDg mrchanlmn carried 
by a door, nmy be actaatod to permit move- 
moat of tbe door without the necea al t y of 
actuating the loeklng mechantom earrled by 
tha door 

OOMBIKATIOM ADTOMORILR TIRR TOOL. 
—P RMKaaaoon, 8044 Chippewa St, St 
Louis. Me Tha Invention rtlatea imre partle* 
ularly to a combined tirr tool adaptable tor 
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um In taking off and rcpIaelDg Urea, aad la 
applicable aUka to wkat are known as 
* straight ride* tireo to demonUMo rtma, 
and clincher’ type tires of other vtou. 

BIV9T1NO TOOU—A I ALaatouT and F. 
L. Utatt, c/o Popo Batdware Oo., Monroe, 
Lau The Invaatlon partiratorly relataa to rivet 
hotdeni adapted to hold the made bead of a 
rivet while the other ead U betog beaded. Tbe 
object la to provMo a bolder whtoh la ew*- 
elally adaptod for nae with ohanaM mcatbon 
or tha Ilka aa for Inataoea, ta tha aae ambU ng 
of aad eroea mombon aad tha aide ntambara of 
aa automobile ahaaata. 

COBfftlNATION AARBBCVB XBOM AND 
ORAmA->>A. B. FaooK. Santo Marta, Cat 
This invention la partlofdarty adapted for 
camp UM or where it to deriroua of cooktog 
aver an opaa iro. tho prfMipat object to to 
aa aoaalTUCt the davlae that It may be mlaed 
or lowered aoeordtag to the heat of tha Are, 
land that omy be ktoalptttotoJ to tora tha 
iadlbtae over so aa to praoeat all aUei to the 
aettoa uf the heat. 

' DSne FLATS tan^^W Mana, OauL Ow 
Uvecy, thipoa Spetega, Fla. Tho ttroattoa 
rcAatea to a key Mrvtag for taaatog a deck 
Plato by eagagliig the ptog af tbf key ta tha 
pishOlea of the deck ^to. The gweral objctt 
eff the bivaatSoa to to provide a bay to whM 
tko manipen eanytog tbo ptoo hairo. 
tolgtlve movemeat for poMttoatog tbo ptoB at 
dttareat dtotaneea to salt (ho p toh otoa to 
deck plateo oC dnforoot Mpm, 

L0CK.-I-A. Lasri. FsirMi, Cm, Thig !»• 
vaatioa hgo fbr ito object to yrofldo 0 cyOhd*' 

loelt liar gao wKh morttoo loMto dto oiHito*tt^ 
m leak fnm tka adpadto Mdo off itow duor 
to tltot Wdk irlM Qto tototito M |i 1^^ 


laa for toataace, la leghto dooto WhM tko 
! morttoa lock Jo gniBtod os (ko- totov SMto 
aad tho aagiutry Mtk totog matoddod te tea 
door aad opetoUo tooM ooMde tba door gad 
fcavtog ai aa n a for eauttoOtaMr tea mootim took 
■HBST COUNraB^^ »mnu UW tMiM 
ML, New York, N Y Tko primary objeot of 
tho iBvontloa to to provM# a ooanttor ogjlpcr 
or aouating gage^ for detoradaiag tka aaotoer 
of oouptmo or tleketo ta a pgok, or tor do* 
tormtotaf tho nkmbor of okooto M matorlal of 
any elaos wlthta a otoglo atoefc, tko gago ar 
eaUper kavtag tadoaad meaao whkk to foaiabto 
direct to aatortata tho a amber of Ohoota 
pl a oid ta tha gagA 


gttd UkMm 

QSATS BAR AMD gCPPORT TttBRBFUl. 

—a. a Mocoggask 84 s. tth bt, Mowariu 
N. J Tho Invaatloa ntetoi to gtoto bafg 
which are readily tatarahaageablo i aa Ob/att to 
to provWa a grate bar bavtat high pite tow 
tranatoos at both m4ot aad provMo oanorto 
for the grate tor oo that tba lattor amy to 
a ap por te d apoa eithar tta high or low tnm- 
nloaa 

OAS BDRNBR.—B. M OtoffVtoA and J B. 
McCagAPr, 0/0 Okmalget WMdlag Wochm Ok- 
malgae, OUa. Tkle toveatloa more partica- 
larly relatea te a gaa baraar for aoc to oO 
Aelda for Arlng tha boltora wlCk low p m oaro 
■aa and aMtntototog propar otaato pw a aa ro 
for drill work or tho Hka. It to tho parpeoa 
of tha tnvention te provlda a davleo which wtif 
eparata effcatlvely and centtonoaaly wlthoaf 
etogglBg up Of fatltoa to opdmta, 

MsdUaag sai MgriidBicdl Divleag 

MAmUESS BSATINO AND SBAFINO 
MacHINS.—W B. Kaovr, 1140 Bampoklra 
Bt, Ban Franriaeo, Oat Tha main object of 
thla iBvantioa la to aeeempitoh by power what 
Is BOW dona by hand Anothar objact la to pr^ 
Vida a power driven baator with maaaa for 
obaoglag tha atvofea ao aa te tmry tha torn ot 
Iha Uow ao tha aaattrraa In ita pro c aai oi 
fonnUig aad olUnf, and for tarntag aod OUd- 
Ing tha mattreaa under the bcatera. 

KYDRADUC RAM^ O. KArAomi, Fort 
Bldweu, CaL Thla Inventloa fg mon ptritoo- 
larly Intended for laataltotion to floanaetbm 
with aobtamnsaa water atratoma at dtffaruat 
levels. Tha ganaml object la to provlda a by- 
drauUe ram adapted to to InttaUcd ta a oaaad 
waU ezteiiding between aabCcrraacan stratama 
that to tha upper and lower lavala af rtoa of 
the water la a walL 

AFVARATIJH FOR BLBAOHIKO, DTBtNO, 
Pogtaaoir, Ovarlook Bd, RtOii* 
wood, N J An objoat of tbo lavaattoa to to 
provMa a aenatruetton w h c r a la atringa or 
strips of cloth are autenmUoally ebaagad and 
rofoldcd to a more or laoa oantinuoae ootloa 
durtag tha dyatog, htoaehing or watolng op- 
station BO that parauuMOt irraaBaa wIB not bo 
formed In the doth, and tko p ro eim wHl otoa 
be ohorttnad, 

WATBR BUBVATINQ UNIT,—B. & SORO* 
luana,^ BUbart, Wla Tha tavantton rdntaa to 
a water etovator Including a puam aad a 
drtvlBg medium tberafor Among tho objOcte 
la to provido a wind awtor whtoh wItt faam 
Uoa In tho moot vartoblo aad Qghtaat of 
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from pH* M7) 

At M teat lUldt from wtdeb to draw 
iilMteatWa of iweatloti englwwrtof 
trorik alw a d y accompUahwd and pUnsed 
idma for tbat bappy tlnw vb«n Oon 
gt t m mof pruTido Ho wherawittuil are 
tba NttloMl Paika and tbo National For 
oat SoMflth In Um parka U U caliad 
l a adarap a anptnaartat and tho now de- 
parhMot WM opanad In lOia Tho dtrre- 
tor a Kporta tkow tbo manifold aetifitito 
of Am pfoCMdoB to Indndo Viata cot 
ttnti cteailnn away trooa tbat art down 
aloaf roadaidM jwMial ollmtnatioa of all 
doad tranii location of roada and l rldaca 
town pianalnn totootrj and tbe drawtiur 
or caiMorahtp of plana for all boUdinga 
to ba co n a tr oc to d in any of the parka 
wbcthar by tbo OoTomnwnt or by pobllc 
oporatora of hotala and oonoeaalona. At 
aaadi affortbaa bean expended In adriaiiig 
wbat not to do aa npon what to do 

ItMtt o boa on from a loni Uat of actual 
eonatmetton or reoaounendationa for tbe 
fntav* ara ovdta aaaoited Vartona camp 
ftonnda wen arranged for the nmnerona 
aactor toniiata and aaaenttal uttUtlea pro- 
▼Idad Son# pr oaon t bnUdlnga not In 
Jwcpfiif with noQStafn landaeapea were 
altered ea In Ue oorerlng of an ngly poet 
oflipe with bariL In Toemlte the dl 
roctor qpant half a year upon plane for 
eztepelTe deoeto p menta of the Park com 
pany# wbSefa are already under wey ac 
cording to thla vnlllad edienie Be aiao 
plamMd tbo Tillage of Tooemltie allowing 
conmerdal Indnatrlal and realdentlal 
aoneg Zn Mt Rainier be antrorod plana 
lor bnUdlnga In 1 aradlae Valley An ad 
ndnlatratiT# grottp waa dedgned for 
liongmlre Sprlnga In northern Oalifor^ 
jila a redwnn^ foreat propooM aa a future 
park ^raa Uugweted At Grand Cafton tbr 
jolocatlon of aome tmlldlnga and plane for 
no antomotiUe camp and admlQlatratire 
group were made In Yellowetonc iit*w 
AlUnk gfttloiw attractiTOly made of etonc 
and loga were put in ekt tehee made for 
new ranger atatkme and alteration of 
Home preeent buildings of public (per 
atom racommended At Bocky Mountain 
Park the dte offered by tba Tlltage of 
Fates Park for admlnlatratlon bnlidlnxa 
waa paaeed upon the atmeturM conaM 
ored and matlc gatewava dcalgned f>r 
roada entering tbe perk Standard dgsa 
for ab parka were dealgned ai metal with 
plain green lettering upon a iriilte ground 
and to be affixed to poeta inatead of to 
growtag treea, tbalgnia to dlatlngulah 
tbe rafiouB branches of tbe eenrloe wUl 
be worn 

Aa the wtdaqwead uee of automobllea 
and the motor touriat camp were a derel 
opmant not at flrat anticipated no tbe 
probable future use of alrplanee Is eng 
geated ProrUlon aunt be made ulti 
mately for landing jdacee atgus and bang 
an to accomiuodgte air trareL We may 
look forward to a time riben funda will 
permit building a community center In 
each motor camp where tourlata could 
gather under shelter for sociability or to 
beat Imtnree where they could reet read 
write buy aoppUec get mad nee bathing 
and laundry fecllltlea or study collecdooa 
of the flora fauna and geology of the 
park Tlilted 

In the National Forests no special flnan 
rial prorialon baa teen made strictly fmr 
reeraattob tboukh adtance work and 
plana haTO been started mostly by men 
imggtift In othar aspeeta of the forest 
wuriitaM wia fundi saved from otbw ap- 
pWiwiatlgBS or prorlded fay publlc-einrlted 
cltflHM qd the rogloiui most aeoeesible to 
thevatddtimUBpfWvenMaita Xlmslatbe 
natkaal foMtfl ot OelifernU eight free 
leAmbokb of eltN bate been glten to 
niaiwealtlifl itm flfl to W alKfl distant 
tbflie H tm Aimdea and one. eaeh to 
OalMi. ftagrambbtoi FreMO» Ban l>leio 


sene gad tazpaym Ae baataeae men ^ 
Saeramantn arc so plaaaed with tbalm 
tbat (hey ere ndslni a gift of glOOOP 
with wbldi their city may build cabtne 
In the eaetem foreeta of the Seventh IMa 
trict beelndUig those in Aikanees Ala 
bama Florida Oklehoina South Carolina 
Geofgla North Carolina TcnneaMe Vlr 
gtnia Weet Virginia New Hampshire 
end Maine aurteya of zeereatiooal poeal 
billtlee hate bemi made of the 1 tagah In 
North OhroUna tbe W lohlta In Oklahoma 
and the White Mountains In New Uamp 
shire and Maine Areas enltable for 
camps will be reserved and a start has 
been made In building fireplaces amt sani 
tart conveniences at placca most used 
jy tranalmito as In tbe White MounUlns 
Mr Arthur Oarhart employed deff 
nltely aa the first recreation engineer in 
the Ualtod States Forest Service ceneen 
trstts his time upon the Second Pistii t 
comprising Colorado Wyeming Nebraska 
South Dakota Minnesota and Michigan 
In Che Nan Isabel in sootbrm Colorado 
Ofll 000 acres bare been planned aa a unit 
A number of ntllltiea have been already 
put In in splected areas as shelters watLr 
supply sanitation flrepiacea etc Two 
organjMiti«as of cltisena of neighboring 
towns financed them In the I Ike Forest 
of Oolorado are attractive log sbeKers In 
tbe Shoshone of Wyoming Wsplti Camp 
Is a splendid sample of wbat can be done 
for about glOOO A neat log but, cement 
floored baa three entirely separate cim 
partments two bathrooms with running 
water modem idnmblng en 1 sbowera and 
a smaller alcove Just hiding a wo id stor^. 
end water tank With free fuel at hand 
the tourist applies bis match and cooks 
a meal while hoBtlnx his 1 ath water On 
tbe Krouttds are hydrsnta garlage pUn 
fireplaces benches and tables Mr Car 
hart thinks the usi f thi forests of Ids 
district alone would Justify the building 
of ten such statloiiH a lear for five years 
Ibis snmmtr tbe planning (f the glm ler 
region of the iolorado National b real 
will be nndertaken and Mr Oarhart has 
slreadv spent some menths in outlining| 
the h iped (or future of the canoeist s last i 
frontier hi the Superior Natl mal ron st I 
In far m rthem Minnesota up to the Oa I 
nadlan border Within a million airvs the 
timber is intorrapted by 150000 acres of 
lake surface whlrii determines tbo elar 
seter of tbe prop* sed development W th 
out motor rtada and railways wnter 
forms tbo avenues For easy pleasure a 
seven day mt r bmt trip is outlined tak 
Ing In six lakes an Indian village aeverat 
waterfalls and rock cliff paintings Itr 
tbe more hardy vaiatlon seekprs canop 
trips (f three seven and twenty days 
have been outlined and proper provthlon 
worked out for boat lanlinKS stores ho¬ 
tels ramps at tbe end ot each days 
Journey portage trails laid out places 
for parit and canoe rests Indicated and 
stgna deslgnod to lead strangers safely 
throiigh the wlldemeas Bach sign would 
be visible ahead from the last one 
ottered all over our country are pub 
lie lands awaiting fuuds for their fnller 
recreatintial developm nt and dependant 
upon the creatkm of public sentiment that 
Will teach the hands of taxpayers to find 
their parses Iowa to take an examxde 
baa i^Di for a oomprehenstre system of 
state parka Its Oonairvatiott Oomabi- 
slon baa already secured aeveral tracts 
and hopes ultimaMy to hare a park ar 
eeaalble to any resident at a diatanoa of 
not mote than a county frinn hia owm 
home The Amarican and Scenic Preeer 
vation Sodety an organisation with head 
quarters la New Torfc Oty baa alikady 
done aomo valuable work In develivliig 
public areas for xecreatloo naea 

PhihMplih*i Ttur BoaOd ud 




mlvails 
fke anstifov 

Given a bolt and a nut— 

Can you increase their efficiency? 

Bolt* and not* are ancient hutory Their use is aa 
old aa the metal-working induatnei, their applica¬ 
tions myriad 

Can you increase their efficiency^ 

Up to a few years ago, your answer would have 
been—and rightly—* Of course, use washers] ' 

Then came the step beyond the washer—the lock 
washer—an active force holding the nut to it* job 
instead of merely offering a passive resistance to 
Its loosening 

But today—to £et the utmost in efficiency from bolts 
and nuts—your best answer is to be found in the 

NEVER SLIP 


{Comirnte* from pope ITf) 
taka tba trail In motorrydaa with ride 
can and ovartaka tha fiealiig aactor ear 
Shooting firaa a motonyrie gobig at a 
nUa a mlnato la haardoua Imaliuai ati 


LOCKWASHER 

the only washer with corrujtatcd gripping surfaces! 

These corrugations give the Neverslip 60 % greater 
gripping power than any other lock washer—as is 
proved by the Scieniihc test of disinterested engi¬ 
neers whose report will be mailed on request 

Oar booUat—'*RaHtm—A CrtftpmM Story** 
witl Mioo you intorutmg facto about Noomr^ 
ohp Lock Waohorm—and how th^ holy in- 
eroeuo tho ofhewney of your product A 
copy wUt bo matted you from en roquoot. 

Leek Wmskmr D m m s n 

National Umbrella Frame Company 

30A aad TliQWpiai Su, PhdadalpM*, P* 


Hardweare and ^alo Suppfy 
Doalora eon aappfy you tenth 
thta opocial U»ar*o Aooart- 
mont of S30 Nooorotip Lock 
Waohora of aoaortod eisee. 
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KKCENTLY PATENTED INVENTIONS 

it ontlnurd from pmffe MS) 

MachlitM and MAchaalcAl Derlces 

( KNrRll<IU}AI riIMP—U A Mykiii Box 
n Hubrlght < It; Cat (>na of the foremont 
(ib^rta of the Invention U to provide a M*lf 
balanrloK runner for rnitrlfiiiral piimpii, the 
ohjcrt helug obtained b; the une of a baffle 
plate for laulaling the Imjieilrr dlak from the 
reduced preMure at the pump Inlet, thereby 
leaving the mnuer to float freely tii the pump 
ease and relieving einl tbruat thereon 

8K\MNO MACIITNK—A A Boi ton r/o ‘ 
Jeniilaga T*crt« WitrkH fSirp Park Are and | 
Hale Ht Bronklyn, N k Among the obj^rte { 
of Ibe Invention la to provide a aewlng ma 
chine In which the work la prcaentHl to the 
needle upon a traveling carriage In atralght 
llnea without any aidewliie wabbling The In 
rentlon baa particular referenrti to the car 
rlaga conatructhm and lla aaaoclate parta, 

WATBB FKKD FOR HThAM BOILKHR — 
W A WBiTMuau, Nrlwtnrme Ohio Tbepriroc 
object of the Invention la to provide a rocelver 
to which the feed water la delivered by a 
■apply pipe and ao aaaoclatrd with the trap 
that with each operatluu of the trap the water 
will flow to the boiler from both the trap 
drum and the reedver whereby any predeter 
mined amount of water may be fni to the 
boiler with each operatton of the trap 

TIUH COVPROIi.>*J h WiKKLnk, 28 Ooai 
Ht llempfltead N Y The Invenllim relatca 
more particularly to a time control for uae In 
cunneetton with the operation of a photograph 
printing machine, althnngh not nccewwrily ^ 
llmltetl to Ihia adaption An ubjoct la the 
conatructlon of a device which will aiilomal I 
Icalty relbaM the paria and eztlngulah the I 
HnuTce of llliiralnatlon upon a predetermined I 
amount of lime having elapsed ' 

TURBINK—L. H. Ottniaiu nellflowcr Uo 
An object of the Invention !■ to provide a 
turbine embodying bnt relatively few parti 
which rendera the device of almplc and cheap I 
eonatructlon A further object la to provide | 
a turbine rotor having an arrangement of disks I 
kavlng concentric annular cormgatiniia A 
stil] farther object la In provide an antnmatlc 
arrangement of governor fur con trolling the 
valves In sccordanee with the direction of the 
flow of steam 

APPAUATI/H FOR RHCOIVDINO MOTION 
AHl» aorNO—11. D Gbat^ Midland Park 
N J Tbc Invention relates to apparatus for 
producing a moving picture ftim and a anund 
record In aynchroulaiu. Jlie object Is to pni- 
vlde an apparstua fur recording mullon and 
Honud arranged to encompass a number of |>cr 
formera, say actora, players of musical In -1 
■truroenta or other aound-pnNlucIng media | 
dlatrlbuted on a atage or other support for: 
producing both a kloetuaeopic record and a 
sound record 

KRVHasiBTR PAV—11, M MrkaAT Ull 
lings, Mont The purpose of the Invention Is 
to prorhlr means contrullable by the o|icniliir 
for changing the pitch of the blades, and for 
reversing Ihe direction of such pitch By 
the aM of thla device a fan nr a pntpeller can 
be ao maulpulateU aa to produce au luflnlte 
number of varlatlona In the volume of air, gas 
or liquid controlled so that the velocity and 
volume of the enrnuts may be regulated 
without changing Ihe speed or rotation 

Madlcal IWYicMi 

KAUin TW'TII ATTAt liMNST—B Pws- 
snso and W Siinrr, aUdrew B FUsherg 1300 
f*lay Arc, llnmx, N T The iBreutton has 
IwrtlciiUlr reference to an attachment adaptiNl 
to scenm false teeth la the mouth of the 
wearer It comprises elements hinged to the 
opposite sides of the plate and means for 
normally effecting the movement of ssM cle 
Bents to cause the sunie to grip tbv gums auil 
to prevent the teeth falling when a person 
rongbs or sneeses. 

Mukal DericM 

TUNING WIDM PGR TBUMFHTTfl AND 
TIIK MKH—h B Hrgivpogrp, RtllltrgCer 
Minn The Invention relates to an adjustable 
■top by which to determine the position of 
the slide to pruduee a note of desired pitch, 
from the Instniracut The object I* to provhle; 
a conatmctlott embodying tbreadcdly engagnd 
parts and stop membcri whose rslatlrs mere- 
ment takes plaes wttbout dangar of Impair 
ment of tbs threada 

BOnvt> rOKP^W B. iBiainwir. WestPsBi- 
broke Maine. The invsattoa relates to string 
Instruments and mors particularly to viollna 
Tbs object Js to p rovl ds a post wbieb may hei 
poaltlonsd directly under tbs bridgs and by 
meana of which tbs oC the enund' 


waves are glren mors carrylnff power toffetber 
with a more resonant tons quality Tbs post 
nay be conveniently utBlaed In eonnectloa 
with different types ot stringW]^stmmeaea. 

Prim* Moren mad UmIt AeecflMrim 

HAKI-'TY f*RANK.—C OaggN romwall 
l^andlng N T The invention has for Its ob¬ 
ject to prorlds a safety erank particularly 
adapted for use to tnmlnff an Internal com¬ 
bustion engine or<r for starting the samt, but 



sncTioNAL Minn view or run inx'kntion 


which Is not necessarily limited to this adapta¬ 
tion, aud by means of which, upon a back fire 
<»ccurrliig A retragrsde itM*v«miciit will r<s 
imlt through an arc of such smallncKit ns to tic 
well-nigh irapcrccptlble so that ao Injury to 
the upeiator may result. 

YrrinANI/I n.- W R TonnauB, Alexan. 
drta l4i This Invcfithm ban for Its object to 
provide a device of the character speclfled 
which may be attached to the exhaust pipe of 
an Internal comhnstton engine as for Instance 
that of a motor vehicle to support the vitl- 
canlser In iHStlllon for use and to beat the 
viileanlser by the beat of Ihe exhaust gases. 

Rallwaya and Their Aeeennorlen 

RAIL* JOINT — <t 4 Mraviiv, llaradero 
FCI A Uueuoii Aires Argeutlna. The gen 
oral object of the Invention Is to provide Joint 
clemeots to Insure tbc free expansion and 



A PLAN AICO Mina VIMW UP THB JOINT 

Minlractlon of the rails under changes of tem¬ 
pi rature and the maintaining automatically 
of tbc Joint bolts at right angles In tbs rails 
wlthunt strslnlng -the bolts, and to prevent 
Jars or shocks as the car p ass es over tbc Joint 

IHNm OrKBATlNO MRC11AM8M—J M 
IN>mh«^, MW 8 lit SL New York N Y An 
object of the invention Is to produce a power- 
o|H^atlag door mfcbaniam for railroad ears, 
marbes, idreet oars, and subway tralna where 
It Is essentially ncceesary to fcandls crowds 
still nil and empty coaches aa fast aa possible. 
Aiiiitber object Is to provide a door operating 
morbaiilim which may be operated by one 
man such ns Ibe motunnan or engineer 

We wish to call attention to tba faet that 
we are In a posltlun to render c om pot sa t asrv- 
Ices In every branch of patent or tradt-nark 
work Our alair Is composed of mscbaalcal* 
electrical and chemical experts, tborsaghly 
trained to prepars and pmssente all patont 
appllcbtlons, IrrsepoctiTt of the eomplaz utuia 
of tbs anhject autter InvolTsd or of the 
spcelallaod, teokuleal or sotsntlfle kaowladga 
required therefor 

TTa also bar* aasodatsf throughout the 
world, who aaslgc tai tba p r oua su t l sa aC putaut 
and trade-mark appUcattoas filed Id dU UOUB- 
trice forolgD to the Ualtad Itatea. 

ICUNN * 00.. hoUdtan of PalMti 
Woelworth Bulldtaff. MBW TORS 

Towop RuHdtag, CRIOACM). ILL. 

HelentlAsABwrIeaDBWff. WARBPrOTGN. 0. C. 
RohaH n uttdhN b MR nURCIRCO. ChL 


beat If a bit li umiIu It U mere aoetdML 
Tbeii, too, tbq police take all tba rlak of 
oolUaloii Not long alitce a ganf of roatha 
too, tbe police take all tbe rtafc of coUl 
nIoo Not long aince a gang of youtba 
naa amated in rhiUidelphU for automo- 
tille ateaUng and tbe leader, a aercntcen- 
year-old, boaated of tbe trlcka need by 
motor car tblevea to eacape tbe pollre He 
txplalned that a aortea of left-hand toma 
at forty mllea an boar will inrarlably dia- 
tanoe tba fbatoMt motorcycle If It la carrr- 
ing a aide car. aa la oaually tbe caae 
Kven wltfaoat tbe aide car, aeoordlng to 
thla expert, a motoreyda cannot tom 
with Mafety at aa high ^leed ua au auto- 
mobile, ao that eacape la only a matter of 
continual taming 

Home montba ago a Trenton motorcycle 
policeman waa ahot and killed by a boy 
AUttanoblle thief fleeing from that dty 
He had overtaken the car and rode along 
aide, or within a few lengtba, for nearly 
u mile before he waa atraek with the fa 
tal bullet It ia contended that bad be 
lieen equipped with a tear bomb hla life 
would have been saved, in all probability, 
aa be bad plenty of opportunity to throw 
It Into the CAT Another advantage of tbe 
iMmib for thla kind of work ia that It 
makea a ataln on motor ramlab by which 
the oar may be rccognlaed by police elne- 
where, If the driver eacapea hla flnit pur 
Muen* 

*Theae liomba will not bo naed against 
o\ory crowd that orentoa trouble," aaya 
Kuimrlutondont Mllla *‘They are for uae 
only ngalnNt moba lient on deatructlon, 
moba that aganmo dungeroua proportions 
and that cannot l>e dlapcritcNl liy onlinary 
methoda. A Uimb aqnad ia being formed 
for eacb police dlvlglon, and ttaeao meu 
will lie trained lu the uae of the new 
woaponH. Only men who can keep tbeir 
beads lu emergoncloa will be appointed to 
these aqnads." 

Copper*Foiillng of Ordnance 
Matorialn 

(ConthiHcd from pope 197) 
of abcota. brldgca, tanka, piping, etc, are 
couucrned 

Without giving a detailed description I 
metvly recall that the metal iol>e applied, 
that lu to Hay, In tbc preoent case 
tho tin lead alloy In liitrtMlnced In 
the form ni 1 mm to 2V4 mm 
diameter Hires lu tbe ccutral luirt of 
a blowpipe noixle (oxy hydrogen or 
oxy acet j IciiIl blow plpefl) Thla thin 
wire la drawn longitudinally thningh tbe 
iioaxle by mcaua of a turbine actuated by 
coniprcftacd air When the bbiw-i»lpc la 
prfqierly ndjiiNted tlie molted motnl ia 
tranaformed, aa it comoa out of tho noa- 
zlo, owlug to tho roomontaneona depreb- 
Hlon that occurs at tliat very place, into 
comparatively low-temperature partldeM 
which fire oxiieiled with extreme violence 
by the blast of nlr 

Thetw lUirtlLles stick to the surface to 
be covered, which can, In thla manner, 
riHtlve a thick or thin coating aa desired 
In order that such coating may firmly ad¬ 
here to tlie surface on which It la pro- 
JmbNl it ia moHt IndlapenKable that thla 
surface ahould be properly cleaned by 
means of the aand blast 

Tlie Hchoop metal (graying pistol la 
rcoanmcudctl on aivtnint of its facility of 
working Ita dlmcualoDN are 15 x 35 x 10 
mm and It wolgba IMi kilos (a little over 
S lbs.). It enables projecting about 8 
kg (16 Iba.) of tin lead alloy tier hour 
Now, tbe quantity of metal required for 
eadi ahcll Is very small as ahown by the 
following table 

75 mm gun 0 to 8 gr 
155 mm gun 25 to 80 gr 
820 mm gun 80 to 100 gr 
Therefore, ab^ can be coated In a vary 
short time Bealdea, the onatinga obtained 
in appllcatlcm of thla Beboop procaaa ad 
here roost firmly to the surtaoe and never 
detach themaelvea from the khalU daring 
thalr haiMlllDg and tmaaportatton. 

Tbe brief statatnmit above Wuh 
tratsa tba natfidnaaa of tUsL bivantleD. 


SwttndMr li. Ml 

I **Tba nae of this prooesa,’* writes O s io n h l 
Utrcler, Inspector Oenarat of tba heavy 
ArtlUary aatarlal and training, **pn)vUad 
I an immediate aolutton to a altaattcin that 
became moat aerioua. Hoveovar, it 
brought back to UfC guna of tbe largest 
caUbera, that were ooniiidered aa deflnitriy 
out of use after 500 abota, while they 
have exceeded 1000 Shots and etlU giTe an 
aocurats firing." And In another note he 
agidn says "that aa far as facility of 
adoption la concerned thla pr ooeaa la not to 
be compared to any other since It ia most 
reliable while bring hardly noticeable" 

A ProUm in Lnwln 

(Coniieved from page iM> 
when It was found that tbe water levri 
had been lowered only 8 tnriiea. Bnt this 
meant that tbe one skip waa able to oflISet 
the Inflow and do a little nnwaterlng In 
addition The second Skip was now In- 
atalln}, tbe work being done In 8 hours 
thla time. By tbe following day tbe two 
akipa bad reduced the level aboat 8 faet 
The pump room waa now aocentible from 
the air Shaft and tbe akipa were kept at 
work intermittently until the pump oonld 
be started up again Tbe akipa were in 
fact eble to keep the water from rising 
again by bring worked one-balf or one- 
third of the time Wltb a tingle Skip at 
work a trip could l>e made In 7S aecemds. 
But by an effort this time could be re- 
iinced, it was found, to 60 aeconda When 
two wore working simultaneoiialy, a Alp 
would discharge every 81 to 88 seoonds 
It took 20 aecomla to bolat a skip and its 
load through 7(X) feet Rod about 14 sec 
onda were couaunied In Blowing down and 
dumping The dumping waa done in 5 
geconda. Mr Brackett oalcnlatea tbe ca 
parity of the combination of two skips at 
2120 giilloiiM per minute Tbe coal con¬ 
sumed In making steam for the hoisting 
engine la cHttmated at 10 gross tons per 
day of 24 hours This eatlmste rristes to 
the fuel pro)wrly charged against the 
hoisting of tbe water 

The electrically oiierated holats are now 
entering the fH4d In competition with those 
operated by steam I^ocal conditions nat 
nrnlly jiluy a imrt here Where electricity 
la already naed by a mine or group of 
mines, a holHt will likely prove moat 
economical wlieu made a part of the pre- 
calling ayatem Whether tho control U 
better with ricnTrlrity I canmit say If 
HO, this wonld tM* a strong point aa loaded 
skips constitute more or less of a menace 
In vertical Mhafto Thtrty-elfdit thonannd 
pounds free to fall 700 or 800 feet might 
do some damage 

Group HcdidM 

(CoafriiHrd from pope BOl) 
generally done for thirty or forty dollars 
There U hardly any question of exploits 
Uon of the patient here Well organised 
and self rospocting Groups adhere aa 
cloaely to ethical pxmctlca aa though each 
man atood aingly 

Probably it la due to tba Influence of the 
Muyo C?Ilnlc at Roriieatar, Minn, that ao 
many of the gvonpa already organisad are 
to be found in the West and it la only 
recently that the more conaervative Kast 
baa become the center of tbe advance. 

OUnici are now actively operatUig lu 
Duluth, Minn , MinneapnUg, Bdna , La 
Croaae, Wia.; Hadlaon, Wla., gan Diego, 
Oat, Little Eocfc, Ark.; South Bend, Ind , 
Hockford, III , Cflevriand, Ohio, Detroit, 
Mich., LexBigtom |Cy ; Mamphls, Taun.; 
New York (Sty, Bo^cater, N T , BoflUo, 
N T , and Syracuse, N T There ore ub 
doubtadly others wMcb are aot ao well 
known, but this list will serve to show 
how widespread tiie movement has be- 
eoSM, and theaa dlnlet are only pfimaais In 
a developaaent whleh promiaea to supe^ 
aede the rid^Tapiblonad fom ef medical 
practtca. Oioop MedUina ta one oC the 
onigrowtlisoftoiureottpteikUfs. ThemBB# 
spirit is abrogd to othar protemlim and 
we find the towyersttotttog pertpersi^ 
with regard to crtmifafaL end corpomdon 
tow^'The enMiick WMv atoiletee wM 
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PATENTS 

r ' TO0 HAVBi AK INVENTION 
wlilohtoa wWitopfttont vou «ui 
wrfu fun> ftod irmf to Munn A 
Oo. for mtIm In nord to tbe boot 
wny of obtainitii proUotloa PImm 
iipo •kotobat or a. model of your in- 
fwUott and a deneripUon of ifao 
dovlotr explaining Ite operation 
AU eommunleatloM are etrietly eon- 
fidential Our vaet praotica, extend¬ 
ing oTer a period of eeventy jeani 
eoablee ue In many eaeee to Mviee 
In tegard to patentabUitr without 
any expenee to the client. Our Hand- 
Btm on Patenta la aent free on re- 
queoL This explains our matboda, 
tarma, etc., in regard to Paleate^ 
TVade Marin* Petelge Paleata* oliL 
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Salearifin Ameriean PeMcaHoet 

getoatlSiT Amarifiii <MtatoUah«d lt4l) one 


• 6.00 

1 

•7.00 


lettnU^ Amwi«D_ Monthly (eatabUahad 
Poatast m 


C^aaSlMi 

idmtlBe Amortcaa Y5« w ycav addttUnaL 
ietoetlflo American MotMhlr Me per jear add! 


S70> one year 

It prepaid in United StatM and 
■Inaa Mentco, Cuba and Fanami 
Peratmi Peelaoe 
Seteattae American fTBO per year addlttaiiaL 
gdet^^j^Amerlcan MmUiv TS« per year ad< 


The combined eubeerlptlon ratee and ratea to 
forMftt Coiuitrlen Ineliidlaa Canada, will be 
fttralahed epon appUcatlen. 

Bemlt by poetal or^xprmg^^ner order, bank 


Classified Advertisements 

Advertialnff la thia eolnmn ta fl 00 a Use 
No leao than are nor more than 11 llnea 
accepted. Count eevetii word* te the Hae AU 
ordcm must be accompanied by a remittaaea 


NUTKt T nowhmv* aMm|»l««tAMH»d<Mittnanr mann 
aaiiiirerwlMbliittungureoninakluffaiidinarkMlna my 
•evetal patent devkwH. apply lo J B. iindlay wnx 
im MlawlyFla. 


Aemm wanted 

AOeNTS, aso se enn a wa*^ Wr— eamplm. Oold 
fUgn lauan tor Stote ati4 Offloe Wlndowe. Anyone 
ten do IL Blc dmaod lAbenrt oflW to ncwial egMak 
Madalllo I.«tier Oo.. 4S1X N OlarX nu. Oihaco. 


m OrPODTVNlTY 

SOBeTANTIAL manutoetorlue oorp w aUq n waato 
flMlito men lo eeaMtah braudiend loaiiaceialenueo. 
pEw emo ueonaary will allow evpeneM m> Haw* 
mei« M axblaliMd. Addrene, Mr OlenuiMr tot N 
Bmae 81, AiUlninre. Ud 


OrPODTVNlTY 

of you ewa jnd 


YOtroAlThavaa,__ _^ ^ 

eani Mg twome tn esrvlce Am. A new ayitem ofte 
eonremioni readuy lenied by anyone a| tannie tn a tow 
weefea naay tomui^ tnUalmr «penlne> arerywhafo 
wnh all the pad* yon eau attnid to. Ifo oami re- 


BOSiNCM •rroBiunrv 

STOP Pally Orliid Start SUi^ie Vlmim. Aato 
He^iMaJxWewara.Plane tfee. Olarenoe 
itorlnfclerPept. Nartoo Ind. 


rODBMNfTAMPD 

H DlTnnnNT stamps, IncMIoir jiw 
PieaohCMocUM. ete.. girap tn aiylk nate tor our high 
indeaaprevaltetoctooae. Onid i e tor eeceeandtuetome 
to toe nbos woOD i^AM p OO., PegA a, kutord. 
Oenn. 
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jterproof 
ireproofi 
esili*ri, 



cotostrucUonsl enginssr. the besting Oatf 
TeatUsUng enginssr* sod the oxcsvAtliig 


Wbst more ssne than that our bodleB 
Aoald recelTe the some consldenittoa aa 
our legal welt-betng or our bsbltatlfmst 

Tbs layman la tbs j^naa must vitally 
affected by this new deTclopment for tbe 
rsikm d*dfr 0 of medtcal sctenoe la, after 
all, the patient, and the medical prolbs- 
■lon keeping abreast of the times must 
work together In the future more closely 
than In the past for the ultimate relief 
of suffering humanity, empbaaiilng mors 
and mom provoaUvs tnsasurea by the unriy 
detection of disease and thus securing onr 
maintenance la health. 

Sir James MscKensls has recently or 
ganlaed a cltnlc at St Andrews to he de¬ 
voted to the study of the early symptoms 
of disease He bellevea that **liefore or 
gans begin to break down under stress of 
disease there is a period of Infecthm or 
Intoxication referable to the whole sys¬ 
tem hut not definitely located This la thu 
period of early signs and symptoms. The 
Myraptoms are present but because ther 
aro not yet referable to any system or 
orgou aro largely discounted with the re 
suit that opportunities which con never 
reinir are mtsseiL Necessarily, the stiuiy 
of this vast and vague field demand tlro- 
less energy 

It Is believed that eventually a medl 
(a 1 examinatlou of our bodies will he as 
mmh n routine of the year as is at pres¬ 
ent an examination of the teeth Group 
Medldne Is a step In the direction toward 
taking preventive imusiireM In beattli as 
In sickness. 

Fish Stories That Arc Stranger 
Ulan Fiction 

{Cmtimucd from page 90$) 
petrlfletl article A box full of them 
would pass for an usaortment of whet 
atones Just like those used by reapers 
tn tbe fields for sharpeiiltig their aeythes. 
One would never suppose that these stime- 
like ohjw'ts could lie cfmvi»rted Into Juicy 
fish-steaks. Iliere ore himiwer, the tell 
tale H(*sh markings, and a few parings <>f 
a larnknlfe from the boxwotsl-llko mib- 
stniice tells you that you are in the pres- 
onee of a delottable Ismlto-stetik for whirii 
the Nlponeso in Ameri<*a pay two dollars 
a pound It is used sparingly, however, 
by the Orientals, who gnitc It for use In 
soups and salads. An American business 
man nuuld be apt lo keep It on his desk 
ns a paperweight and a constant source 
of mastery t<i his frlenfls, Kacb Nmlto 
yields four such **Bteaks.'* They arc sun 
dried without a particle of salt, then 
smoked thoroughly The result is ft fltoiie- 
llfce prod net It Is perhaps tbe chief fish- 
product edible curio of tlie globe 

Another queer marine product from the 
lulaud-sea are dried eloma. They are Bold 
loose, or are spitted on split bamboo when 
fresh and thus dried The ao^lM **bom- 
bal dnk**—so much used by Orientals as a 
carry In rice dishes—Is a regular NIpo- 
nese product It Is rotted fish, '^ripened** 
to the point where the cellular Hskuc 
breaks down through decomposition Than 
It la sun-dried and put up in cans. The 
odor Is disgustingly pcuptratlng—so much 
BO that one gota a whiff of It oven through 
tbe vuiipoaedly Impervious aheet-tmtal 
cuntalnar In uae, (bo Asiatics taka up a 
little of the llgbt-brpwn aulMitanco and 
powder It between tbe fingers over tbei> 
platoa of cooked rice It leaves a cllngiag, 
nanMoiM odor on the bauds. 

It is a singular commentary on tbe 
many faitha and creeds and notions pre¬ 
vailing amid the uneducated of Alanhat- 
tan—and many of tbe educated, for that 
matter t—that a certain fish-prod^ 
should be on dally sale here as a auppoM 
mra tor rbeamattsm This is the eet- 
skin It Is sold In varioos slaes. Tbe 
rtcin Is tied around arm or ribow or wrist 
or ankle or thigh, or etaswhere netr the 
affected part And there are tbow who 
swear by Its efftcttveneml 



Tbe l*an-Ainerleiin RulUtii) In Wnahinstnn Wheru tbti IMHAriiiunsnt Cunfemieo 
Will rnbtMy be Ueld 

*‘God and Oiess at the 
Washington Conference’’ 


WUl there be another world war? 
or wilt Groat Britain, Ja^^, the Unite<l 
States, China, Italy and Prance meet in 
a spirit of mutual understanding at the 
great Disarmament and Far Kastem 
(inference to be callefl in Washington 
on November 11, and settle in fairness 
and Justice for all concerned the per¬ 
plexing questions that stir the Pacific 
Mid threaten the future peace of the 
world ^ 

How open is the Open Door? 

How about Shantung and Pacific man¬ 
dates and '^foreign spots in China? 

Do you want to pay srour share of a 
ten billion dollar International navy bill 
in the next ten years? 


Th« whulo World wftlia brcMUikwiJy fur lh« T«r« 
d!t*i uC the hhUuhb KMwmblMl at tbla oonferana^ 
WllUam llard wcU knnwn for hJ« brllUant and 
Incisive wiitlns ca International pnbUms. wUI 
be ASIA a ■peelal enrreapiindeni at tbe OlMUrnto- 
meat and Far Eastern Conference and wlD 
write a srrim of artieles nn the Cmifrronee for 
ASIA R<wd Winiam Uard s Gnd Knd Chew at 
the WaHhlnston Conferenoe '* It will slve you a 
vivid iileturo of the leadlna Aaaerlcani who wiU 
bavo a part In tbU PaclAo ehem game to b« 
iilayud at Washington It will giva you a pano- 
ramk new of the h'ar Kaslem Qunrtioiu that 
di-mand mhitlcm and a pruphvUe inUirpreiatluQ 
of ihu dtpbmuitlc ancumeuU that will be toaead 
hark and forth acmsa the ConfeiTnen Table. If 
you are Intorrstod In this Conference -and every 
American must be Intoreeted In this Cemferenoe 
-you cannul afford to mlse WllUaaa Hard’s 
artlrlr in the October 


ASIA 

The American MAGAZINE on ihe Orient 

More than SO niustratlonH Art Insert of 8 paann. 

Today the Interest of the wt»rkl Is centered In the Fhr East Through the 
pages of ASIA one gtoans not only ttu «M fascination of thr mmantlo 
onantrieii of the Orient, but sraiklliiu chspters of present-day htstury be- 
yimd thu Pacifle 

To know ASIA Is to be oonvomant with the best talk and the best think¬ 
ing of tbe dv 


CONTENTS OF OCTOBER ASIA 


TBK LOVKUB8T LADY IN CHINA 

Hv / 4daMs Btrk 
She must dlcT cried tlie revolutionary 
array that marched against Ming Huang Ehn- 
peror of China. And Uk« anuiher DaHsrry 
the exquisite Kw^fel paid the trrribir penalty 
for having bren Inrod by a great Ruler Th« 
old goMen days at Versailles pale in cnmiiari 
son with the idrnlKeat aouK life at Chana-an 
where Ming Huang lavished the wuajlh of the 
Orient upon this Chinese girl. 

THE rglSlDBNT OF THE^FAH KAaTiOW 
KBPUBLIG BpHVV Fan 

Not long ago there lived In Oilcaiiu a lawyer 
aamed Totxmon At the time of the Kerensky 
rsvotuUon in Russia ho dlsappearvd. Twlay. 
ofBelal i ii n wa g as coining out of Biherla f^ 
the brndquartera of the new Far Eastern Re- 
pubUa--a smtlon of Mberla stretching fnm 
Laks llaJkal to Kamchatka -am sianw! to,the 
Prwtdeat Krasnoatchokoft Knunot^Moff 
and Tohehwn are onn. Here is a UirilUng 
•hapter of history 

OFF DUTY IN BAGDAD fig Mmd OortoM 
Mr GorboM was an olBprr in tbe Meeopo- 
ExpedltlonaiT Force, and knows 
In peace and war His deHabtfoUr 
...... bnpTwItma give new color to thn 

co ff ee ehepi. the hasars. and the teaming ttai^ 
row streets of this andeitt city 


ROUGH WEATHER IN TBK PAUMOTtS 

Hg FraUrtrk O Briett 
Agnla we sail with this rumaiicer of ihe 
South Seas nnri this time encape with him the 
thrilllnR peril of a waterspout that seems to 
link heaven and earth In a narrow oohimn 
THE TERRACRD ROAD OF THE TWO- 
EDGED SWORD MOt NTAIN Bg Li I ai 

AeiidisA vrrjrfcm by Amy /.orcrU 
A Chinese poem rendered Into EngUsh verse 
by Amy Ixwell la always an event Tn literary 
rlmlm. This one holda all the rxqulsltcncsa of 
old China 

THE PHIUPPINKS BEFORE MAGELLAN 

Eg H oonTai^ 
The first of a eorlca of important artlclM 
dcallnir with sources of Malay elvlllsatlon h^ 
fore the beginning of Bpanlsh faletory on tbnc 
Islands 

8LN-CU1LD By Gcnctfirrc raggnff 

The whimaieal c a periewee of a Uttle rirl la 
Hawaii who makes Intimate friends with na¬ 
ture '-a IftUe girl that Barrie sraaM have 
loved. 

MY APPRENTICE-DAYS IN PEESU 

By Vonri B NIrsa 
rfeturasqne reminiscences tif a Persian 
youth who etartod tif* In a vlllaao earpenter s 
shni^t and aflerwarda. In America, became a 
student at Johns Hniikins University 


SPECIAL OFFER 

Foot Momthg for Ono Doilar —Olpm to Now 
RmadorkOnty ^ 

AS!A Is OD nla Bl: bU newsstBods at SAo per 
eopf. This briafs you Um noxt 

tour Imimb—# 1,40 vriua tor ooe 
dollar, • SBvinff of 40c FIO ^ 
out the ooupon Bod hike 
B trip to A8IA today 6^ 
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Accuracy 


From the timplett test of 
memory to the most elaborate 
specifications* whenever an 
cntler u to be given it is the cus« 
tom of the vast majority of 
pec^le to put it m writing. 

This constant writing of oiw 
ders IS for die purpose of insur¬ 
ing accuracy People are 
afraid to trust the ability of the 
one receiving the order to get 
correctly* unless that order is 
pul on paper 

What a trBwte to eiceptioDal 
skill and training* th^ is the 
record of the Bell telephone 
system. Last year more dian 
deven billioo tdephone con^ 
veisalions were hdd over the 
Imes of this system. 

Each of these biUioos of coin 


venations required die giving 
of an order to a tdephone eoh 
ploy^ Not cme of these or* 
dsp could be put in writmg. 

Some of diem were given m 
loud voices* some spoken in 
munnurt* some dearly stated* 
some rapidly shot out so 
remarkable a standard of accu* 
racy exists m the service of die 
Bdl System that mm dian 
ninety-nine per cent of all such 
orders were correcdy received 
and executed > 

No other "business is sub* 
jeded to such a test as this. The 
record of the average of service 
of the Bdl System for die last 
few months is proof that the 
tdephone has returned to 
pre-war standard of practice. 



•BtuL System* 

American Telephone and Telegraph Company 

AnO AsaOCIATEO COMPANIES 

Om Omm Symmk, Vmtvtrmd SstsSm. mmd all MrwHmJ 


I f 

Ttnmily, tbm visitor NSjr sl^pii dally 
sale Is the lioDsul stoiva tbe hard ridirk's 
\tiei\j and shark flns. lAwfe ant also 
catmed wonas ^imported as 

rideTbelr notrltlVA vaine 
And in tbe TjiUn quarters paly—amoar 
, the Iberian, ttalUu^ and French fish 
wUt find the flesh snails on 
sale In season alive, crsi^na aU over the 
ihop, whllo eanae^ stewed snaifs and 
froas* leai, dried and^freak, are avallablOi 
‘ 8 ca weeds as foodir’are obtalnaUe regniar- 
ly at Irlah and Asiatic stores in large 
variety 

Th* G^ite Gotm Bridge Acraw 
the CMorado 

iQ0Htkmr4 from page Sdg) 

Angel TraiL The packing of tbe cables 
dtiwn ]nt(» tbe Canyon was acoomplistked 
on the 11th and ISth of April pf the pres¬ 
ent sear, and the two tasks were exeentod 
without a mishap. The jouniey In each 
case ti»ok from eight In the morning until 
four o'clock in the afternoon—two hours 
being allowed at midday for rest It 
should be borne In mind that the floor 
tlndH^rs, the banger, pud the stirrup rods 
hod likewise to be transported on die 
bat ks of imtdc animals, and alt told some- 
iimvn moru than 40 tons of materials and 
supfdJrs were ^ua gi»t down to the 
rlver'H edge. 

The fkM>r system of the 1>i1d|ie Is sus- 
p(«iided from the main cabtes by 44‘lMh 
iqietdal st^ wlrc-rupe bangers, placed 0 
feet apart, which are altatdied to the floor 
beams I>y % Inch steel stirrup rods, spaced 
111 Intervals of 8 fret Kacb banger cable 
fs yokfd to two ddrrup ro<ls. The bridge 
iSo^ ia'fl feet wide with gdard rallM of 
heavy mod) wire, and owing to wind ac 
tSon and vibration It baa been found ad 
visublo to provide Impounding gates at 
each end <if the stmeturo so that only one 
idufe or horse can be taken over at a 
time Until accustomed to the Journey, 
the animals are blindfolded 

The malft cables were drawn across the 
Oolorailo and auehoriHl during the sec- 
ond half of April, and before tbe month 
ended the floor boards were In position 
Tbe suspension bridge was formally 
opened to travel on tbe 17th of Hay. and 
Ahr span cost comtdete substantially 
>18 QUO Two other bridges aro contem- 
plabHl for different points on tbe Colorado 
within the National Park area, and they 
are Intended to faiHllltate still further 
rhh-to-rlm travel It Is not hard to Im¬ 
agine the thrills that will be experienced 
by tbe uninitiated when first venturing 
Bcroaa tbe bridge astride a blindfolded 
pack animaL even though tbe beast may 
)>e a sure-footed burro or mule. 


W«gg«tnlHra sadshlnMno 
qMttttiy Ws jKod DO all pm 
BELLASaima MINBTia 


■ ofCruSe AalMBtOT tn My 
[radM at our World Igmoua 

_ia Cs a ita , Waslaacsrry 

Abrw, gfilo yams, waava bmIm aU aorta oT 


gor anythlOK you want la Atbw tn a turn to 

KEASMY 4 MATTtSON COMPANY 

DtPT S-l ^ 

UMBLCN PCNNA . U B A ^ 

•nirt «f IM wsrlEt iinim MMMm Man 


•• N|a CSMogaa at 

SaENTIFIC AND TECHNICAL 
BOOKS 

IMw 2 fM IMh as sag «aVwa 

gEI nion thaa^ 7 WO U^a atUI 


. |>rf 4 t 

_ Bat n( taal 

wfatoh eas ba 


Thti catakwua k tha tai 
ihalo^ ■otantlfta U1 
nurad. 


_ aotantlfta Utaratura 

CaodickNH is tba ps^ 


UafalnK buNww aro moat arvara and It to with 
diffliawtyUukauwy booka oanbaobtaliiad For 
tUa laaaon thU Umwly eatakiM of hooka trUah 
oaa ba had wiB ba par tiimlarfy wakionaw 

to-dtav M ew 
Sml Aw as apwiwAaih 

sanmne ameiican rwLttHWG ca 

miWMaw VaahraiAMi ltovTark,g.T 




STEEL SHELVING 

Toot Stands, Toerf 
Cabinets, Pmssd 

SteelBenchLeeflt 

etc. 

A4ArCaltk|Si C 

0AV» Lorron totom 

OwaUalVdMIl*. 


Exparim^tl asd M odd W aA 

mm i oitt*4ag-iiinMtoSL.iNwTsAQir 
Corltot ffagjan. 
md Mm' h 
ru VtLTER MFa ca 



into 


/ Yemetmhe pipm 

fmMmm 


Natonl DeedgMArtiflelallr Pro- 


ICoafifNird frost page tOtt) 
formed. Others develop Into fenco-into or 
netted cryataU. while others have certain 
axis parallel to each other 
But eadi ^Uatluct substance whirii la 
crystallaable baa a definite crystal shape, 
and tbU shape ia seldom If ever dnpU' 
rated In any other rabatance when ex¬ 
amined mlcroioopicaUy ThU u ^Jue to 
the internal stractore of the motgcole, 
althongfa there may be a few Uaaltlng 
fofma posMble with tbe same snbatance, 
such as tba cube and tbe oc^edren, etc 
|<fint both art built of dlnmar parttclesi 
and tbelr arrangement, In thaSnal analy^ 
alg, If the same. 

Time separate types of cr|BCaIlaed anb* 
Btancea can easily ba AistingnlAed upoa 
tbf Nlda of tha mlcroaeope. Tbeae arel 
tber orystala tbemaNvea, tba bamd or 
croasad forms which haTt oaa axia^ par¬ 
allel or Hearty to, and tboaa which de¬ 
velop carvlag or aplral-llke dh a pea Hka 
winter flowers on tha wlsAow fSuiA 
Such forma can be prodnoed from pure 
salts when dlmdvad la water and If s 
dr«p of this soHithm Is than j^aoed on $' 
aUde of the rnknaeopto When tha 
water hat rraporatad. mWh araat net ba| 
hastened bnt pr ograss jdimfy under ordl- 


iTy im 



bam derciopgd, 
sabiMuMea wfU 


thlf 

conditions' udll hats 
t>f oonrse, aoma of tha 


Ip one direction at the expM ia e of the 
ofbeya, but this Is not trim for all saUa. 

No matter how often the aame substaaea 
may be taken and eryatalliad out oC ao- 
Intipa under Iheso coitions, tha ammo 
chaeact^atic sbapA will ahMgs ba ob¬ 
tained. A drop of the anbetaiwe la aafD- 
ctent for ^egomtijjSk analyolB, and a very 
dilute Bolurton is all that la npcoaaary The 
xioaS cnounoQ solTeut Is water, and wher¬ 
ever ponible It abonkl be uaeiL Alcohol 
and otner very volatile llqnida are not 
very w«ll adapted for Hiia purpose They 
seldom produce Cbaracterlstle crystala 
since the rate of tuaporatlon la much too 
rapbL 

When a number of snbatances bave been 
studied under tbe microscope^ they will 
easily be identlfled with accuracy when 
seen again and an entire system for the 
Identiflcatlon of different salts can aoon 


be developed by this method fbr those that 
are interested in this absorbing stody 
The growth of tbe different salts under¬ 
going crystaltkatlou can be observed with 
greater ease and eoMfort than Is pooNUe 
when watching the developiiient of ice 
flowers on the window pane. There la 
smneUiltig fasdnating In watching the 
sudden twists and tnma of f r co alng 


watgra, and one instinctively meonlatca on 
the directloo of tbe next shoot But It 


Is absoluMy unnecessary to wait for 
winter to come along In order to aee Just 
as lioautiful and artistic desigiui which 
Mother Nature produces during tbe night 
with the aid of a little molsturo and cohL 


Dyes for China 

T HBBA^ la a big market for both indigo 
and anitine dyea in China, and, nn 
fortunately, the qnantitles that are be¬ 
ing sent aro quite Inadequate to meet the 
demand American and Continental man- 
nfacturers have got a big hold in China, 
and this Is partly due to tbe British man 
ofacturer's dlflhmlty In getting export 
llf-enses Japanese Anus are doing a big 
buslnvm In aulilue dycH 
In 1010, tbe Imports of artlflcUl indigo 
wore vaJudt at HKTlsIAl mfllloii, as 
against Tla.148,042 In the previous year, 
and. those of aniline dyes at TUlS 04 mll- 
lion, against Tla.762noo tn IBia This 
shows a striking mrovery In the 

trade, but In stflto of tbe great increase In 
price tite figures are atlll much below the 
imports in 1018, when the value of aniline 
dyes and artificial Indigo imported into 
China were T\»h,mjS2X} and TU.0,088.107 
respectively 

The consumption cf mthetlc Indigo In 
China in 1018, the lasffnonnal pre-war 
year, amounted to about 17000 tons. The 
mucb smaller coosuaiptloQ sinoe that la 
accounted for partly fay increased coltlva- 
tlon of natural indigo^ and partly by 
greater eoemomy lit the nsc of the dyw* 
staff 


Against the pre-war prioe of about 
Tls. 4a00 per picul, synthetic Indigo of 
tbe oamp strmigth Is now asOlng at 
TltoiaOM to Tla.l40j00 per picul 
Oengany la gradually regaining a foot 
hold with anlUne and Indigo dyeto Odo- 
olderaUe qnaatltlea of Ortrmao anUlae 
dyes, mippoued to emutst principally of 
'accumulated otodtto have arriTed fnam 
Patch porta, and ata being ekga^ bought 
up at Ui^priciM YwtQevmeMSmh»(fh 
tbelr own Gerifegfc w y ce a pn tatlvMk doaa 
touch with tbHrW OUasM diSiE? dieo- 
cUtcto aud ona.toto 1« to have 

booked ontcra to an tatmit of about 
na^OOa Tha atoong poNrton held by 
43erm«» dyea In ihla maifcet prior to tha 


aa aoou aa aomrieut atoeka aw avaflahle 
omapatWkM win ba bumaringiy dlfflcott. 
Voleaa our laanfifartUfMiy MMmd in in- 
trodorim tiMir own ^^ebopT dnring toa 
prsuMit riMriaga of OenMn dyea 
win Uha toe totooto dUlotOty ^ 
h tom of tola loqtoHluit awfhst^ 
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A MPGE BUILDING REGORD 
MCMViiUCH WATER FOR THE CRORST 
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PuUjilwd bf ScUotiAo AaMviejia Pubhihlny Co 
FowhM 1845 

N«w York, SoUirday, Sopivmfaor 24,1981 
MUM AC* lUBio»4w*r NvwYvk 

Ctaftrta* All«n Mona Fr«*l(l«it Orton D Mum Tnasorar 

_ Al toa C Hoff mnn H trrtnrr n» nt Bmndwnr _ 

Batond »t 7h* Oflln of Now York N Y *• BowncI Cla* 
manor irate Hark Roitlittc ed in t>* United 8tatf« PatMt 
Oflioa Oofiyfisht I9it by bcfai tJfle Amoriaan Polil ohlno Ca 
( rea Drl a) r vl it roeerved Ilhwtralad artlrlui muet not ba 
rtOrntoeod withrqt tfermM n _ _ 

Is Airsiiip Travd Profitable? 

I I ban Ihhii prurnl that the almblp If prop^riY 
) nllt unci tarefnllY navlipitccl In a proitlcnt mrann 
(f trflnnpcHrtAtlon When Fcppeltn bad brooght bin 
H rk tbrongli Itn parelY ixiw rJmental ntftffM he built 
alrahliw that proved to be reltul le f r paanenger travel 
Statlstlcn bbow that Dp to the ontbrenk uf aur, Oer 
man alrAlpa carried over S5/)00 panmmjct ra for a total 
dlKtanoe of lon ono mllen wltbcmt death or InJnrj and 
many Improvemrnta liuludtuff the mooring mant have 
been Introdnced idnce then jDeploTable waa the acH 
dent to ZU a. bnt H will nut prevent ainblp trav« I 
Deiilorable alao wan the Iom of the lltanlc but 
people atlU travel In atcamnhlpa and will continue to 
do an In Increaalnir nambera 
Alrablp travel la practiiable la it alao inrodtable? la 
the abaeooe of anj exact statement Igom the opotatJug 
companlea the ciueetlon li open to conjecture with 
the probalillltloa in favor of aif AtnimatUc aiiaaer 
An analji|fB roeintly made bv ike fngimtr U baaed 
ttpem 5 iraftlfirtifiD of R-ao with the i unard Ifmr 
*^rmilSAai^afe the doue of which our lontcmporarv 
adaltt that the commerLlal proapecta of Uie alrablp are 
'bard to determine 

la a Mster ablp to RM whkfa two Ytarw 
ago madi a nnccesaful flight from bngland to thi 
United ^ta^ea and back The Carmanla Ih ihiacn In 
ptaftrence to a fast ablp like the Miiuretuiiia bc^ 
cauao tbia t>iie-^ account of the bigb coat of oficratlon 
and small freight carrv Ing cnimclt^ wc know to be 
unec otMMQlral I he Cannatila can Iom 1905 imaacn 
gera and a cn w of 0n llaktng a round voinke In femr 
weeka with full passenger UsU uhe can carry hi 870 
paasengeia per rear X) carries IVU itasMcngoni and 
a crew of ^ At (16 milea an hour ahe would make 
the round vuvage in seven dnys At full she 

would i arry 6^ paam ngtrs per yi nr Hem c tc n olinl 
lar alrahlps nmld cui ry the Man nuroler of pnaseii 
gera au the Carmanla ihe ten alrMhii>*i would in 
dude IflTOO horispow«r and a trow of J80 the Cnr 
mania requires ^lOOO homeiiower ond 017 nun 
Thlt’^mirprthing economy of 25 lar cent In imwer 
and 46 per rent In cr»w in faror of the nlndilp is 
mndifled in the oilulm of ike >agrarcr by the prolm 
blllty that although with can the tarnmnla might 
run at full pressure ctm/itiuoasty for a j«ar the ten 
nirahlps conid not be so run—ten additional alrditpa 
might be inquired as a reserve On the other hand up- 
kec*p is In favor pf the airship, since ouly one out of 
the ten need be laid off at a time for repairs whereas 
tlu whole service must be withdrawn in the case of the 
steamship ^ 

On the question of engliie up-kcep the steamship 
ohows to great advantagi Tbo i>ower plant of the 
ten alrahlps aggrefatlng 400 cylinders 800 valves etc 
would havo to be overhauled at the end of every aeccmd 
ronnd trip, and the aiparate miglne overhauls would 
amount to aomc 1900 per year Another expooae pe 
cnllar to the airship would be the loss of brdrogen 
Which at 6 per cent of the capacity ptr round trip 
calls for 60 mUllOD cubic feet replacement for tbe ten 
airships per year 

Attention is drawn to the fact that there are fea 
lures in the comparison, as glT«i aliove, which rtcariv 
suggest the need for the utmost caution before a defl 
nlte opinion Is formed as to the Commc» lal prMpects 
of the airship The analvaU neither prows an dU 
proves the case 

On the other hand the economy of groimA pergoonel, 
due to the Dse of mooring maats would place lie air 
ships at an advantage tiiimigh againhit (hat must be aet 
the much greater frelght-caiTylng capacity of the 
Carmanla * * R 88 * when fully loaded with 69 pa» 

aengos, can taka hot 2^ tona of boggafa 


Humming up our coa te mpor a ry sews *tba Bead Ihd 
the utmoft caution, beforvii dednite oplbloB la fonMid 
as to the commercial prospects of the s^iniilm aqf 
this In spite of the fa<tt that la the Hbportant matter 
of capital (osta the advaatage InriliMS to the alnlilp 
This Is an impartial study of a dimcnlt proUem^ hut 
we must not forget that airship navigation la la 
Its Infaocv compared wfrfa that of the stoomshlp, which 
ciUbratad its uiiteuary marly a quarter of a oaatuy 


The DlYiniiiff Rod 

W B know so well what comment wtR be ofltoged 
on Mr Ooae s artule of pafs 210 that are take 
the opportunity of making It ourselves, la (hU 
place It is quite true that one of the meet perststsnt 
of the medieval myths Is that of the dHtlalng md It 
Is equally true that this myth la conttnuaHy flropptsg 
up la modern times usually being intnatud With aa 
osto^bly sclentlflc character by being tied up with 
sottta phenomenon as radioactivity, wUch Is at ttt 
moment imperfectly understood 
On the other hand, nobody ever knows what the 
sdonce of the futnrg may bring forth It Is by no 
means Impossible that esMUiatlons of one sort dr an 
other are given off from otonr element and etw y 
componnd nut nurdy from the bodies so far ottdally 
recognised as radioactive li Is by no aaeans improba 
bio that emanations of this sort, granted they exist 
are sufikUnUy different In point of speed intensity, 
etc for dlffereut bodies to make It possible to recog 
iilse the Itody from the emanatlcms It la altogetiuff 
likely that such emanations If they but exist, will 
penetrate matter quite as fret*lv ap X rays and the elec 
troua etc to which we have attached the names of 
alpha beta and gamma rays An open minded atti 
tode prevails on this jmldetA in sdHitlflr circles^ as 
attektid by the fact that, In ^kunce the Academy of 
Sciences and the Ministry of Agricultntw have been 
invtstlgatlng the divining rod for some years while 
In OirmauT uud Austria Its possible military spplUa 
tlons Were testod under oflklal auspices during the 
war 

Heretoforo the reports that have cropped up from 
time to time that such an instrument had at last been 
1 r iDKht to the level of practical pcrfeiUon have turned 
out to lie wboll} mythical and usually delUcrate 
%iads in the bargain On general principles the prob 
at Ulty Is of course strong tliat ony particular further 
enve of similar clHlms la in a similar dans It would 
m. cm plausible t) suppose moreover that If the veraa 
tile divining rod which Mr Cone describes had nally 
been invented In Germany and put into successful 
ust in that country we abnuld not have to depend 
upon the reports of a returned traveler for our Infor 
matlm aiwut It Ihe talt implies discoveries of soih 
import In jihvslcs that W( should surety have ex 
ported It to have a consplcoons place in such Journals 
as the J'kgtiiraUscke J6eRsckrj/t and the AmwOen der 
PkpM 

Mr Omie however la assodate editor of a proml- 
mnt tecbnical and trada paper He assares us that he 
has investigated the story and Jie and Us assocUtes 
have Bnfflilent conAdeuce In It to give it a prominent 
place In their own eduuiis Mr Hols is a dealer ip 
sclentlflc Instromeots of precision <ff the hlgheS(!l stand-* 
Ipg It is impossible to attribute fraud to lilui, and 
almost impossible tasuppoee that he la deortved Ifl such 
eompieto measure as suth a li>pothe«ig would demand 
The Impulse of the ScmvTimc Amioucav toward this 
■toiT was at first rolwtiae, and later wh# toward sns 
pension of Judgment until we had been able to verify 
the deUUs for oursSlvsi, Unfortunately, however we 
imve no oil wril, no eaohd of hidden lol^ la our back 
yard-^no really eftoetlve means of tryiiif the Inetni 
meat on a dej^t of mlnefal, whom locotton ihaU be 
unknown to the gentUmen Who are promoting (he too* 
tunce of the divining rod fio we have derided to cut 
the Qordta knot by Ieltin2 Mr Cone tell Mr Holh's 
etory in own aane and^io Mr Holsa aame Wo 
are IncUiied to mdit the Story but we are not In a 
position to guanuitce it and do pet ace bow we can 
attain sitrii a poidtlon We wM to amke it plalm 
however, that we riirry the tale with fun reedlsatioA 
of ita ^HSlMitttea-4»oih la the dtreetton o< fimud 
In ttidt of veal aridevaae^t^ 


A y tiipe Uke the ■cptegtyui AMWtt- 

dkp 1» about to mnka tbe ppdioat dbaufi of 
appearing asu* noMhiy langariixi, we apturafly 
fOe! remlniseeut and tun to the ttmp, oyef threw 
quarters of a century ego, when this Jowiril made Its 
initial and very modeet M9oaranee Aa atarted hy 
its founder Rufna 1*orter, the whole paper oemriatod 
of only four page^ and aa we reaagtly noted Jo 
orianme the net printed edition waa eaaily oanrM to 
(he poet offloe by one of Ry MfllCoM 
After ambe twelve months of rather preoartooa «g 
latsone it waa fwcdiaand by two young men, tonaor 
adioolinataA Omn D Munn and Alfted BJy Beach 
Toang Beach had been tnlttated toio JounuOlim in the 
editorial rooms of tbe Hew Yorfe Mm and under Uw 
guidance of his father. Moaea T^^Beaoh, tbe pdbUete 
and owner of that paper 

The Scuumrir AJcmoAN auried ita career under 
anaplUooa cirenmatannsa. The raUvoad and toe atoam* 
ablp were in toe first fiorii of their eommerriai ano oes A 
The srirlt o( luventlon waa abrand, and Amarica was 
upon the threshold of that tatoer of Industrial devel- 
opuMot which waa to advance the young BepubUe to 
Its preaent commanding poattion In the first hall of 
the nineteenth century opportunltlea for acquiring teris- 
nical knowledge were few tor our present magnlflcaat 
system of schools and coUegea devoted to technology 
Is of comparatively recent growth. Oonaequeotly, It 
waa natural that the fkistnmQ AjoaocAs, which was 
pracUcaUy a pioneer la Ita field, toould make an instant 
appeal and that Its oOlcea AoM become a plfioe of 
reudesvons for the pkmcers la Invention and technical 
devriopmeot Morse, Bdlaon Howe of toe sewing ma¬ 
chine and many another whose name boa since bw> 
eptne a household term were ftoqnent callers It waa 
in our ofllces that Bdisona experimental pbonograph 
was first exhibited, when It startled tbe Bdttore by 
wishing them 'good morning' From the Very first, 
the inventive and moriianfcal getting of America received 
a sympathoUc weloome and mm H helpful advice in the 
editorial room of the young ](Sditora and publlsbera 
And what an era of inventtoa portlculariy of 
American inventions that were destined to become 
world wide in use and reputation was toe first tea 
years of the life of the acncimnc AMniCAN As we 
run through the rooonl of that decade we come acroes 
Hoc with hla devilopment tvt the revalring press of 
Merrtweatber the California miner, with bis hydrarite 
B>8tcm of mining Corliss with bU famous valve 
gear patented in 1840 Worthington with his inde 
pendint single dlrev taction holler steam pump lbs 
Junes and Sampson Machine Company with their tox^ 
ret latbos I lias Howe with his epoch making sewing 
macbtno followed by WIIboo and Gibbs with their 
rotating hoolk, to say nothing of Singer from whose In- 
rentlco hgs sprung enormous biuloees Institutiona atin 
known by hta name It was lu tola same decade that 
a lynn ritoemaker adapted the aswing matolne to 
sew the uiqwrs of riioes In tbe same period Otla to- 
stalled hla first elevator, and Obariee Thurber patented 
a alow typewriter which embodied tbe longitudinal 
moUott and Francta, four years later, improved it by 
introducing toe piano hammer aqf^ AUbough Me* 
Connick had bnilt his flra| harvester long before the 
find practical harvari^ made Its bow to to# paUle at 
the same time aa toe Henumru* Akuicaji AU oC 
tbeae Inventlona and a boat of bthars of leas atgnlA- 
eanoe were recorded In toe paper aide by aide with toe 
latest dlacttvertes In aotepce and the moM noteUe feate 
In mechantoal and rivtt englneerinA aelantUlB toareh 
apd exploraHon, as well to toe deM aa to toa Uheratocy 
Ohe desire of tbe Bditon te five fi fuller pnaento- 
tion of toe exhibite of too Oentennlal BfaeporitloB tkaa 
wfikgNMHtote to t eliMto imper lod to tite iMbUcai^ 
1778, of toe ttouuriMtmy,%hk^ uepopUMEtofit 

ut pobUoattoa was coattoued, riefinr that MlW tor 
forty tores yeetu. to 1999 to wrii ^Nrideto w^toenfe 
thoJ^VASksotkot tMto 

atant ripjfbovaitef tobi priky bjr toe adb aer ib gir a la 
one of fbe asodiM has prom^Hod toa Batere iafi 
pn Mtrthra to awitoa with tog p a rmri 

paper, ahd inetode tor topamte piMimitttoa to a 
atadle montoly* toatr wlfii iteMte tow toatonteririja 
toatursft of betoh 
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IMd Award. —L,.^ 

Mftttm tM stiAiitiBt, liM ftofthred at PtH* 
fMtBL-th* Iwnds of dUttngolaM Amortcaii «iitf(xM0rtt 
fb« 1033 Jotai rrito loadft! <Ao«er enginttertnir co- 
iljpMUM tfotwceo tbo two coontrlM U that prvmotod 


A li^ CSawtdhtn BftUMiA—It It annoonetd that 
ttMUtrwttMi wotk wlU ba lioiameiiced at on early date 
^ a kmbk g rallrdoil northward Iron Squomloh, Brl^ 
loh Chlinnbla, to the TldiiUy ef Lake Alice Accord- 
tag to eetimatea apward of 3X100,000^ feet of log* 
wUl beooiTM available for trauqtortatkm by tbit meant, 
«&d It ft onttdpatod that aometblhc Itfco the activity 
of tofmer yeart wlU again be ta evidonce. The new 
ondertoklng wlU have Incorporated with It toe booming 
growkla formerty operated by the Howe Bonnd A 
^hntoeni Hallway, maktag powtble the haadltag oI 
UftltaUtod ablpmeata 


The Balm-BaMMi Pipe line*—At the praeent thne 
it le an ootatHMied fact that pumping operatlona have 
OonuBoneed Ui the Baku Batmn oil plpe^e on a tmall 
acala. It la reported that, at the pieeent moment, there 
la ta Batnm obont AOOOjOOO poodt (about OOCMIOO 
bolreia) of oil Tbit tadndee moaont, keroeeue, cnide 
oil and goaoUne, and eovera not only oil which hoa 
oomd through the pipe line bat aloo that which haa 
been tranqwrted by ralL The pipe line li being need 
to pomp maiont There la a amoll trade belog done 
hy a few Amwnlona and Jewt who have been able to 
obtain oU in ^loto of 300, aOO and BOO tone. 

ImpcwemenU ta Pale aHn e ^A e eletan t Trada Com- 
mloolooer JnUan B, QUleapta who baa jiiat completed a 
vlalt to Bgypt, Hyrio, Peleitlne, and Rmyrno, otatee that 
toe Oovemment of Paleetlne baa pn^ted an enlargi^ 
meat of the porta ct Jaffa and Haifa, the erection of a 
large waterpower plant anlllclent to meet the needa 
of all Paleatliie. the Irrigation uf the Jordan Valley, 
apd toe conotmctlon of a railroad from the 8ea of 
dalllee directly eaat to connect with the Bagdad Rail¬ 
way However, It la lurobable that only the port im- 
provcmenU at Jaffa will see accomplishmenta In the 
near fntnrc Thla project la being urged by toe orange 
growere and ahlppen of Jaffa. 


A Mexkan Pipe line ta being planned by aay T 
Verby of l^oa Angelea, who baa been granted a ocm 
ceeetan by too Mexican Oovemment The pipe line 
ta to run from Puerto Mexico, on the Qnlf c<taat, to 
Saltan Cma, on the ahore of the Paclllc. It ta aald that 
toe tnpe line wlU follow the Tehuantepec Railroad 
Work on ttfe Arat pipe line, a ton-lnoh line, wlU begin 
at oaee and will be completed within 20 muntha The 
eatUnatod coot of too work will be 10,000,000 gold, and 
it ta pointed ont that by moaiia of the pipe line the 
time of tronoportlng oil from the egat to the went coaat 
of Mexico will be cut down by eleven daya and the die- 
tanee ooverod will be 2800 mllee leaa than through 
the Panama Canal 

nectrltcaUoB Pr«}ecto ta CMclM>-Slovakla,r--Oiie of 
the newapapen of Prague reporta that a plan has Juat 
bacn aabmltted to the MJntairy of Public Worlur for 
the oonotraetJoD of a dam oome 280 feet high at Hteriio- 
rlce^ 22 mllee to the eoutb of Prague The propoeed 
dam would be the meana of obtaining 290,000 mllUon 
klkmatt hour* of electricity a year and of aaving the 
BepttbUe WHOO eartaoda of coal The flmt reqnira- 
meat tor the proper devriopment of thta new Republic 
on an economic baala la aald to be toe increaacd natlcnial 
production, eapeclaUy agricaltnral production To tbU 
mtd it ta necemdry to devlae a plan for ibe beat otHi- 
sgtlop the hydraoBc reaonrcca of the conntry and to 
otndy the meaua of pntttng tola ptan Into operation. 
ifayiy of the largeat Indnatrial c^ntaatlona in Bo- 
heihta have already pronounced UMHoaedToa In favor 
of the project, and ito realtaatlon wiU be a big etep In 
odtanea 


unranwa’a New Grata Etavatee,.--mM flnt oem- 
plcto end aeporato grain etavator, not a part of noina 
ottier emictm ta Anaterdam, haa Jnot begiin opet^ 
tSdno, tt la reaidt of dlaaatlafaction with the prinil- 
ttto Btathoda which have alwaye been need ta Amater- 
tot loiding and nnloodtag grata on and frpsi 
and raUway cart. The elevator U located 
otoiSojnbe moat Important freight doeka ta the h^ 
vortona railway tra^ radiate It hia 
a MeiSi enpodty (which can be q|d<Aly donbled) of 
peonda par boor, and ta operated by dectrldty 
toriopijk a motor of m hormw^er. Grata la pnt Into 
oadra or toodad direct from can to atoamahlpar and 
»»WWt t»i* Oort of 

'UrMiink lahuhtlKi keop todnxato ocoount dt onaatlSeik 



Sfiimpi 

*VHdMl DweUtag^ Dtaeevered^—A atone-oge dwoll- 
tag, attU Qontatatag domeatic ntenalta, haa been fmind, 
It ia aald to be the oldeat io far dlacorered la Baatcrn 
Pniaaia. 

Once ta a Ufetima. — With the Lapland ther- 
mometera at 88 degrcea, bathing partlea arc aald t» be 
popular among the aweltorluR Baklmos. The reindeer 
and other animaU are anflerlng Intenaely 

Child Snlcktae^In the drat half of 1920, 225 of our 
chtldren killed themaelvea, lu the Arat half of I02t 
almoet double that number committetl auleldp Fear 
of acbool examtaatkMia waa the prevailing motive 

Rata and PUgne,—Oboorvationi on the eradication 
of plague by rat doatruetkm atrongly auggeat thla to 
be the main factor In brihgtag Infection to a natural 
end Birian carbonate wga found to be the lN*at polaon, 

A Bolt from the Btae^Without warning, rain or 
wind, Hditning killed one boy and paralyied two nthera 
near Nabant Beach, Maao, os they were walklog home 
In their bathing aulta. 

A Bnay Twenty Mfaatoo, — In the next ten years 
aatnmomera have bnt 20 minntea In which to test 
Blnatetata theory During the ffeeting momenta of the 
aolar eclipaea they will work atrenuooRly In an attempt 
to dlacover any dellcetlon fa the raya of lUdit that paw 
the gun. 

Bdlblea from the Aaiiaiw. The Halford Biological 
expedition la already occootplUhlng good work In the 
Amaaon baaln, and haa made one Important ohlpmeut of 
botanical apeclmena, anxma them three edible fruits, tbe 
peplno, tbe taral»o and tbe acchocta, and a turnlp-lIke 
root, rhacache, of dcllcloaa flavor 

Metric BIU Before Congreao. — The Britten bill 
would mako it unlawful, after ten yeara, tt» acll charge, 
or collect on other than a metric baala Manufacturera 
opKKiaed thta propaganda oo strongly that they aocuml 
their exemption under the preaeiit hill, but ita paamge 
would dou)>Uem be the opening wedge for a general 
adoption of metric wolghta and meaanrea. 

Paper from the Bamboe^—Before long, according to 
Britlah adeiitlsta, the manufacture of pa|K*r from liam 
boo ta likely to l»e undertaken im a large acale In 
aeveral eountriea. Well-equipped faetoriee am already 
running In IndtvCblua and others are being planned to 
botidlo the supply from Trinidad, Burma and Madraa. 
Paper made wholly of bamlHH> pulp Ik aald to bi‘ well 
suited fur the higher grades of printing paper 

New Taat for G<dd^The Bureau of StnndardM has 
perffxtod a spectroaeoide uualyala of gold Tiny electric 
aiwrka Jumping from one ntUk of gold to another are 
idiotogruphed through a dlirractlon grating, the moat 
minute quantlUes of tbe Imscr mttalH arc revealed, 
and the hlgheat grade of the Snu KraiiriMCit mint known 
us **1000 flne gold," Ik nhowu to Im* hut 901187 pure 
The fliidlugH of tho device are said to Iw accurate to one 
part In a million 

Thumb-SitcUng As a Beauty Spoiler,—An American 
writer in the HritUh Jouriml of Photoffraphy reminds 
ns that Barony, the New York photographer, atlrlhutcK 
tbe canHe of one Hide uf Ihu fucu UHuall> bilng leas 
well formed than tbe other t4» the elilld h habit of suck 
Ing tbe thumb, width permanently dlKtorta tlie cnrtt 
lagaa of tho nose. Harony, who was well known to 
the proacut atatrnctor, alwityn malntalne<l that one side 
of tbe face waa better than the other and usually 
proved bis case 

French Colonial SUdUtlon. — After 16 yeara of 
planning by the cream of French talent, a magnlfleent 
park of 00 aeroa* extent ta nearing completion at Mur- 
selllea. Horn will be held the Colonial hxhlbttlon and 
bere^ grouped around a apaciouM esplanade, may be 
aeon atriklng repruductl(ma of Algerian palaces and 
Astatic tiOBpleo, housing the products of tbe colonies, 
modern halls will hold the roachtnery and flnlshed 
goods exported to the torelgn possessions. Pour con 
gfsqsss win study cokoilal questions of health, pro 
duetton, tools and OEgontaation, while other meetings 
wlU discuss sdoBce, art and literature 

FoX Talbot McnmrtaL*—W H Fox Talbot, Inventor 
of the calotype (talbotypel proceMS. and the first to 
produce poslttvca from negatives, died In 1877 Hla 
large htatorical eollecttan has recently been presented 
to the mnseum of ^ Bnysl l>botograpbic Itodety, and 
incudes a camera Inclda, a sketching costora, and 
sdwtlflc Instrumeota utod In bis experimental work 
Tbeee, with the notable llurier and DrUAeld coUActlpn 
and other OKwratUi of notional Interest, ore features of 
the SoctetA ooimal friBtdtlon, opened to the putaic 
on September 19th. Society ta eolUng for popular 
gMtdhotlcms to a total to be uood ta tetttag up a poi^ 
iniaeat uniuirill at Luod^ tlm blrfihpUoe of tba 
oetanttat ^ 
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A Frendi Air PnrL-—Ofllcta] figures for the move¬ 
ment at the oJr port of Lo Ikiuiget near l*arta, during 
rbe month of July, show that 511 alndanes, carrying 
2285 passingerK, 13 tnus, 7 iwl of giMNls, and close 
utmu fiair ttuis of malls, eiitorwl an<1 left the **i>ort” 
Ijast year's figures for the Raiiie niontli were 390 alr- 
plau(*tt, 905 pasHeiigi in, and 0 tons, 3 ewt of goods. 

Britain's Secret Helicopter —Press announcements 
r«t*ntly have dlrcMtetl our atteutlon to tho n«.w type 
machine which Is b«*lug l•ollHtrllt‘t(Hl at the Royal Air¬ 
craft Works at I'HrnKhorough, Fiiglund U Is repi^rtod 
that only the most trusted workers uro being i>niploycd 
in this nork, ami that the ti'Hts are Ui la* conducted at 
an isolotod spot and nusit Mkcly at dunk, mo as to pre¬ 
clude sjiluM Much Is ex|ieeted of the new machine, and 
It does seem as If the British bare hit iip(m a new Mea 
In flying maihlties. 

Civil Air Hervicea ta French Guiana.—At present 
six hydro-alrplau(*s are running a regular oervlce 
tween Ralnt Laurent da Mnroul and Cajtmne and 
raramarlbo (Dutch Oulanai, and air transport has 
become iioimlar both for imsseugeni and freight Trans* 
portatlon of gooda Is very remunerative, as people pre¬ 
fer to send gold, balata, osseuee of roue, etc, by aircraft, 
which cover the distance from Haliil l^aurent to Cay 
enne In six honrR, whereas by canoe the time Ukm ta 
twenty days. 

AvUtion at Foochow. — Several successful test 
flights have lieen made with a hydro-alnilane con- 
HlnutoU by Chinese ouglneers at the Chinese Oovem- 
mont IkKk and Knglueerlug Works at i<Wo<*how AR 
tho material used In this plane (ahUh was specially 
designed by a rhiuese en^neer), wltl> the exception 
of tho tnglne, which la of American design and a|ata9^> 
factore, was pro<luc‘ed In (TilnH The FooehoWworigt 
have several more uf this tytie of n'rrlnns^niitar 
struetion for use by the Chinese navy e 

An Airplane night to the North Pole ta to be at- 
tompteil by Etlwln Naiilty, on American aviator, ac¬ 
cording to n*cent preaa auuuuoivment This aviator 
proposes to start from Point Barrow, In Alaska and 
lnq)es to reach tho northwestern corner of 8pit3d)er- 
gen The iilrplane will carry four men and fuel for a 
flft>-hoiir flight If conduit ms i»ennlt several landings 
will lie made on the polar ice, but If this prorra lm|M>a- 
slblc the J8na'nil]e (light will be made without desi*cnt 
y rom Splultergeu Mr Nau)t> proiMStetl to continue bis 
flight via Norway to Isimbm Tbe flight may throw 
Kooit light on the doubtful ixJstence of laud In the 
easteru iMirt of the Beaufort Hoa 

Daily Service to Capital^A New York organiu- 
thm haH JuMt uniioiiiici*(| the purcliase of six fokker 
llmouHliie uiono|ilom*M to l»e pnt in Immediate operation 
lietween New lork City and Washington, l> C hoicli 
pJatic will carry six imsseiigerH and 1009 p«ainds of 
ImggHgi on a trip It was our recent good fortune 
to wltjiiHM the flight of a F<d;ker mimopinne over tbe 
Hudson Hlvor from lower New York (Tty !• rankly, 
thlff mac blue Ik far more graoiful than the usnal M 
plane It flies with a remarkable Hhaidlin hs and at a 
HurprlMhig MiMM**! Ihm, too, pirigfng from Ita oeo- 
nomlial opiratiou there is e\er> reason to Is tore that 
this typo will Ih. umhI more and more for passenger- 
rarrying puriM>w»H 

Government Control of Aviation^From Washing¬ 
ton comiM wi»nl that Iniratlgatlon Into the prnliable 
sc(»{M) of Ouvcrnmint regnlatJon of commercial aviation, 
under ]in>iKJM*d leglslutlijn, ban Uvn Itegnn by the De¬ 
partment of Commerce Arcording to Secretary Hoover, 
(iovernment sutsrviKton irf air traffic ahnig the lines 
of rail and water regulation was reeommendial by a 
eommitteo of tbe War Navy and other Deimrtroents, 
in order to incrcaiie tho ttaftty and more eflklent de- 
Tolopmotit of the new methtn] of transportatlfm It ta 
not unlikely that a buroan of a\laUon will be created, 
charged with the enforcement of nilCK of air travel 
similarly to tho activities of the Buroau of Navigation 
In connection with water carriers 

MalU-ltaglned Geared Power Plant—Realising that 
tbe future of tho pussenger-carryltig airplane depends 
very largely upon the Uuvcdopnu ni of reliable and pow¬ 
erful eiiirines, talson F Oallaudet, an acronantlcal de¬ 
signer and biillfh r of Last Creenwich, has constrocted 
a powor nnlt for large airplanes conaistlng of three 
Liberty engines gean*d to a propeller with a rinteb 
Thta power unit is <dalmed to assure non-stop flights 
from Now York to Liverpool Jn 20 hoars or lt*«s. '1 wu 
Liberty engines are aids by side, with one In back, 
it being tlie ptan of operation to ran two eiiglnes with 
one alwaya in reserve; Rscb Liberty engine of the 
group develops 400 horMposrer Tbe Gallsndet power 
'nnlt, along with two others of the same design, Is to 
be deUvered to the U R Navy 
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8CIEMTIPIC AlOERICAM 

Saving Food Fish by the Hundred MOlion 

How Victmu of tho Miidarippi Orwflow Are EMumed tii dw Bfilii OwmbwI 

By 6«oife H. Dacy 


J UAT «■ reicnbirlT m 
the eaten Ur com 
lUUfl Itfl annual ijtlc 
the Mtastsalprl Hher 
I, KM on Iti Rpring jam 
liuureta and rumimgea 
(\(rfl wlna iU banka 
Inundatlna bottom 
Ion lit nbUh varxo Its 
I uudarloa for wreml 
mlks Inland and waiAi 
lua untold ni>rUdH f 
adult and labj fool 
flah far Bwa\ from their 
natural hul ttat the 
ofien i banni 1—maroon 
Ink tlH ar Unnjr rhei 
realdentaA In tempt rar\ 
pimU poola and pnd 
Ufa ^hcre uUlmatily 
tbe\ die iinlew nacnefl 
man and retnruefl to 
the rlFor Some yeart 
back the Oovimment 
flab aulbortttea aenalnir 
tbe vaivt econimlr Im 
portance of toaierlnc 



_iM tw*' 


IPImIa mA 
jtwk M ti tftu 
tiM u > wata» C 
aatt minm kw«t tl/h 
pattttl A4«MicM%« 
opmtinff patfMMikdP** 
etal Km Iwid^aaMtt 
1ft tha tmfitari 


Launch and rowboat an uaod to carry tfco naenod §th buck to tho upaft eluuuMl» wImto they are wl aa a ai 


foiuUtloB Kb olH Of river food flah carenilly mrutl 
alaed the MtMtwdppl ut rlMtna deraictatt us t > the 
erxteiit that tbfy Anally InstltutiM a ar^tem f organ 
Ued Aah rearue work wbl b from that time to this bas 
bet n effeetivi In hai lug a| \ roxlmalel> $”r OOOUOO w rth 
of breeding Ash for ibe rei>U ulNhment f our I athtr of 
Waters and Its tribntarlea anl fir the stceking of In 
land lake* and atiwama 

The MlMdHiilppl Ilher Aonds wbiih an serions Hm 
ttlng fa tors In spelling the sucecss r failure of tUe 
oottfu fPOiB abutting Its bordirs In Mltmiwlppl Ifulsl 
una and lexas are evtu m re kra>i meuacts to the 
multllde Ash triles which p Us waUrs Ihe 

moat dtstruetlve Mlsaliwlpitl fnshi t -from the Ash pro- 
teotlim sUndiKlnt U kiuwn as the Tune rlw and 
ocean Jimt about the time Un adult Ash ar ready to 
spawn It dtvelops i aislderal ly loUr than the ipring 
fnabets caused I y melting snow but U equal to them 
In Tolumi nnd aciximplishes min serl us damage 
When tbe river rtsis and < vorA ws its banks It tarries 
vast volumes of water to Inshore deirtsalons nooks 
and crannies whlth for the time being—after the re¬ 
ef salon of tin main part of the Aood water—are con 
vertod Into miniature ponds pools and lakes some of 
wbltb are many acres In slae Obeying their natural 
ImpnlHM to oi^k platw .f qalet and Mdnjtoa the 
adult null desert the main i hannel st fl wd time and ^ 
seek the backwater rc 
glims where they de¬ 
posit their eggs 

Tbe eggs are laid un 
dor pwnltlo'** cirenm 
stances and eurinm 
meats which result In 
the hatching of isw 
frops* of yotmg that 
from the ontKt dtveloti 
rapllly and often attain 
lengtha of several 
InclHS l>efore the fresh 
frt btglns to subside Thi 
adult Ash immediately 
make for the open chan 
nel whin Uu> apprefl 
alt that tbe Aond water 
la receding and attain 
{daces of permanent 
safety before barriers 
In tbe form of atretches 
ff land saddealr re 
leased from Aood cap¬ 
tivity shut off their re 
treat The young ASh 
do not react promptly 
to the ebbing freshet 
and soon are landlocked 
In tbe teoipofftry pod 
dlea and poola. fkmte of 
these overAow poola dry 
up In a few days or 
Wbeks othera endara 


for several months constantly diminishing in stse due 
to Bpcpugo and evaporation while others remain nntU 
late fall when they freeae np Tbe larger poola pro 
ride rich feeding groonda for the baby Ai^ wbera they 
grow as largo as 8 or 10 Incbea In exceptional cases 
liefirc i<*e forms However In aigr event the land 
locked Aah ultimately die of starvation—nnlcsa res¬ 
cued by human agenty—smothering when the ico forms 
In small pools or soccnmllng to cannlbsHsm or being 
(tfstriyed by wadink birds snakes turtle* and other 
Ash eating creature* 

Umlci Bams rcame parties nsnally constat of 5 to A 
Ash experts to a crew usuaHv recruited for the cam 
polgn from among the emplorees of tiie Bnmii of 
FifdKrie* Ibav fdy the Innundatrd areas In gasoUna 
launches and house l»oatii and utilise Aat bottom row 
boats for penetration to the points where the water is 
extremely shallow Armed with dno-nesh seines small 
dtp nets, gaUanlaed Iren wash tulis ot one and one half 
bushels capacity aad tin dipper* riiey invade the 
temporarv pouda and lakes and capture the nm away 
Ash Ihe rescue season nsnally hwrins about the Arst 
week In Inly and continues until after ThankagiTlDg 
when tbe Ice forma over many of tbe waters so densely 
that further salvage work of this description Is Imposol 
ble The streUh of the Mtssiaslppl covered by these 
Ash ciBsenatlcm activities extenda frnni lAlnneaota 


ly|6Q0(M)Of>CtMlAlK^ 
locAasd Water istes tost 
ysftr Tbto snltaB* 
sftHmnt to aft Avmfs 
repraeantaWnn bf tbs 
Alb rese nt wmiK 0sv 
evsl ysws ago n tesord 
resene od IST^OODOOO 
food Akh wis 
mstod FUh 
estimate that «t 
25 per cent of M toto 
rescued nittmataly attain a suirkecabte Kse at abont 
the age of one-and-one-half years and axe ^»*p*«*^ ah 
human food 

PraitkaUy alt tbe varieties of food Aah nadvs to tbe 
MlMioalppl are saved by the resene ctewi. sneb breads 
ko4 families ss the cripples carp catOto, bnftoto Aeh 
stmAoh pike* perdies and hlidk bato being moat 
common Tbe Ash axe oangkt to adnea, aad wbeft 
lifted they are rapidly transferred to the gntvaiitoid 
tubs which contain supplies of river water liw Ash 
(atoh Is compatfld by toe dlsplaomaent ot water to tbe 
ittbs which Is carefnlly measaxed the iib hetog etotod 
ss to variety As soon ss poeslbir tbs taseiMd ttab 
are eoaveyed to rowboats er laimdieg to tbs open 
watois where they ate again Uheratsd to tbs 
stpiil Approximately 1 per cent of toe mwued Alb Is 
sent to special retaintog stattoos whars they trt totlned 
and hanbmed so that Cb^ caa stand toag raUroed 
shipment Ftoslly they are shipped to milk eans os 
carloads to vsitoos lakes and Udand stnasM. whets 
they are laed for toototog such waters Tbs cost of 
this salvsg# work is insIgBMksat toe nsv 
peases amonnttog to not over 25 eenta 
Ash saved while dnxtog reeent years anaosl 
low as 18 cents s t honsaa d Ash toivs been noardeg 
It to aeessaary to agitato tbs water to tbs tabs 
where tbs Ash are kept dnrtog tbeir trip fraa tos In¬ 
tend pool to tbs iienr 
as otberwtoa, any 
tbs ttoy iwlatoers 
he 
toi 

dUjj tofSqf tbs 
water sevtoat feet aboSs 
toe tabs and then allow- 
toe their to 

po«r tots toe 
dto This 
with 




bhoot «C ttto _ 

iXMias: 



tMto frtm wbkl^SiS 

wwVbn 

to toe - 
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T mftn irwiifflhfhittfir 

wnwm F** ntuf MBMi 
m¥^m mft wk* • «Qk 
4M*% ««. 

tu tW fakV'OC mU^ 

9iitA0Ma»- 
nm IM of ptowtfoi «iigi- 
aMi^ jb ooMMOtltti wttk 
ite twM iboir Ik 

Kht T«H{r |Mm «n#ivt»kM 
totittt foil ciot olwijo Ml trluit If iMwwtWOi 
no atsiHnm pw Oo eto tfot tr tew aa g t gmif 
Am tkrMfli ttaif orlflM ta Iti h«^ 
laiiteto lUk nor ootbtgr mcii ftir« Alamt ooy- 
HIM iB too ootnro gt o gOBnoj mm oogtet to be 
■MMlH t ei MtUelolbr# of Che mbm tfOoCMent Bo thejr 

OIHHm Moot CM M <?ilOftn IMHMO MM of eOcM 

Mott thot Me fwinteed to be pave ntroet of eow'e 
ItNI Hm treeteO tt Jnet oe oae wbiild tfoet eeUidoee 
to tt# HQcfMtefr—Chet te to ooXi tn the ortifldol eUk 
. The 'tfUfOi woe « perMrtlr food Tortetj of 
•rtttfliel eBl^ esd when ChM wee a»o^ of It it wee 
MM ifto e Mb puM for the ehow 
4ft It to deefto oe Cr e ted thet to the imfiA fA eetonce the 
■eeertioee of a ttowMnd nneretlaiie mey need reeoo- 
eUeretlea, end nothtof enMdd be cooMeted offheiid 



u^A'. ]( ^ ■: '.'v-'*;.*'i Y>' 

' '■ v.'rr^ V^ 
■ ^ ' ■- .■ ^ ’ t . -K ' 3 - ‘' ■ 


TWe phree of iarndtS^ ett to iMde froei itoei feanttiteed to hove otifliuited to e Mw*e oer 

hit to laM OM th toi the nnomene the ben Udfd to poll out of the true line prifun that throw 
tow to f e toOKHif the reeotte&t drif upon one edie of tlw eoilar U moTement lu the i 
1, the Jeto becdn- oonmonlMtid to the diel, ‘which ulttomtely reeisten to the students s 
ftto; iJesoet eny- tbo dleteoeo Midti tho ephive woold bero mode down lecture^ pennltUr 
MM ought to be tho oo um Seen r er o ia ^ of the ceptlre bail or illustrated 1 


Tkgm$9mktJtitUa^FlxUa^ 

W iTAT to declared to be the larfost todlreot Ufht- 
taf dj^ore ever bottt hat Joet been toetalled to a 
new theater to lOlMtakMt Wle. It baa a diameter of 
IS feet aed wetoba approalawtely 0600 poonda. The 
UMto bowl to eo ImmeoM that It wae neceaMry to 
pfoHde a aeeood hoed to iUwnliiato It The hoed 
eontaCfla IIB lampa and can bo reached by tneana of a 
toddir MCtondtoi down the 20 feet from tbe hide In 
the OMtof of tho dome. To aopport Uila fixture eight 
a>todh phpee 2(1 feet to leiwth are required From the 
sBMltorh^ aoabtodan be Lowered, It baa at the end 
a leathar outfit thto anabtoa a aum to he bototed to 
the atodn bo«n to that bo oaa dean tha lower eniy 
toot of tho torfo bfiM. 

AOdf UmUm 

W bO hH BOt ltM(4 tiw iUMBt ot Om dofflor, wfco 
‘‘■wine ta pMfaot fm” <m • cniMilade or • 
bOB, kot wb* tto aeoMBt ■ llttlo white pUl te 
whUMiitaA for thU vanopoiuiv* ttrftt, dovelop* a 
aUcaorapunthatlahORfUatoheiitidT Horowohar* 
ttw Mm for fhte itate of affalN->a little laotraaieat 
Oat WlU to awap wttli iraaa>bla4M and dgarette 
boBM aa taiieta, aad aupi^ u tteir ataad aa object 
to nrlMC dt wUdt will flatly eoatradlet tho dnflbr’t 
MCerfal betlet ftat tto bUad awing was flawlcaa. Vor 
tM tv«e Boat )w tbu if a ban wwe to be mlrcM 

iPMfp dnppfd ia thO' path 

«( QM «( OMi -pBfMt” 

nrteM n wmM he ftvad 
ieL rfIM tha Meet oMi tfiee 
orvrti er teppHifl 
IlM aaehiaa UMatnted 
ia hathiBg moM or teM than 
a Mp t l M ban hitched to a 
dnoteMMMr But ItF—■* 
of Ute ban hetaa m aa ab> 
aaedlp fhpet taONr, ao that 
in aiw‘"e«r aataie of pHi 
cMiiaetfiilidreaabeMeecfled ' 
aa^a «ia flMrh tone of ttw 
laitttChMp firm it. ^ 
ba« ht frtHfl to a 
ttoata* daHSihat rtdea M 

irtSSiisrsmrTuo t»a, 
otrm Ik PM da» haa<h 
»»»»■«* 
tMa Jiumd 

war 


Ip" V. 

l<- ’ 


:.. ■ anr-"/ ve^j 

th. '-4 



;i y<sifi< \ . ’■■■ ■' .'A 

■» ■ 

.' ■>.e; 


A Uffhttof ixtwe 16 foot octoM 

omesinte to tan yords of tetfua fliqht and is ao re¬ 
corded. For Its aettiny op tbe ontflt reqalres a space 
sixteen feet by rteren, H bas to date found eto^l 
popularity on b^ard stoamsiiip A photograph of tbe 
derlce appears^ briow, as well aa a diagram of the 
layout to aetnal nsa and ppaou required 
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Davfea Shmm Stadaito 
DiflflMtioii Woik 

I N one of tho lance lecture 
rtioins of a prorotoent 
Freufb luilverslty in rarta 
there hoH been luHtsllcd an 
Impntved apparatus that 
projects (llasection work tIt- 
idly on a screen The frog, 
rat, guinea pig or whotfrer 
animal la made tbe subject 
of tbe lecture Is fastened on 
the table where tbe demon 
Mtnitor can handle It readily 
Kuspoiided abore the table Is 
an object glass which la snr- 
mounted by a large reflecting 
prism that throws on the acreon a c'lear picture of every 
morement In the operation Tbia presents all the details 
to the students and greatly enhances the vame of the 
lecture, permitting them to see Joat what la being dona 
or illustrated The lighting system Is the unique fea¬ 
ture of tlte apparatOB. Fur this purpose three great 
antl-alrcruft searchlights are used They ai% each of 
5,000 candlepower and cast a brilliant light on tbe sob- 
Jei't of the experiment or demonstration. It baa been 
found througli tests that these lights radiate far taw 
heat and give a more autlsfactory llglit than tbe electric 
arcs that are ouramonly used in this connecUon. 

Hie Cofltlicet Rencdy in the Woild, Otherwlae 
Known An Radinm 

r ItS seems to be tbe era of Unknown Rnergy Pay- 
chologlats have found forces, hitherto unsuspected 
In man, and physicists are Intently alert on radio¬ 
activity and Its sources 

Radinm, at nrst regarded as n mere curiosity to lllu» 
trate a lecture on ph^HlcM, could be bought for g2 a 
milligram, ns there was no demand for It now the same 
quantity would fetch |90 to $40, os America no longer 
gets any from AoMfrlii, and tliat obtained fn>iii cimotlte 
is extracted at great exiieuse and tlte yield Is small 
The same dimmlty of expense exists when It Is used 
In tho form of a gas inhalation or bath 
The question of these emanations Is one of serious 
study In Qeniiuny, England and America But, to carry 
out tbe whole thing technically, national Institutes 
should havo a well-equipped physical laboratory, an 
Industrinl one to work on tlm raw pnalucts, a Molnglcal 
section and also a therapeutic one Waters and nnturnl 
gases must also be studied, though the radio-activity 
may often prove very weak Careful rec»>n1s Hlatitld be 
printed In and dlHtrihutod from all national Institutes, 
giving tlw natural ami local aounwM of radio-activity 
in minerals, waters and gases, with a view to the in- 
(Teuse of knowledge concerning its procurablllty and 
therapentlc uses. 

Its healing power has given It such a high value, 
and Madame Curie, at the Spanish Health Oongress 
Jn Madrid this year, spoke hopefully of tho present 
modes of treatment 

In certain enses weak Injections of insolnMe radluio 
salts can >« given and for 
this, iHith In France and 
Germany, tborlum X. a side 
prodnet of radinm, is used 
It does not accumnlate In 
the system and, in high 
dosage, produces Cfuuddera 
ble physiological effects. 

As tho emsnatlon of ra¬ 
dium Is Bolnble In water, 
radtoaKIve water can be 
used as a drink or as a bath 
Tbe water quickly loses Its 
power when expo^ to open 
air, so It is a little dlfflcalt 
to detenuino the quantity 
used 

All through the war Mad¬ 
ame Curie went on working 
In her laboratory and for 
the soldlerH. In 1911 she 
was accorded the Nobel 
Prise, and this year bas re¬ 
ceived the blgbeet h<mon 
from her own University of 
Warsaw We all know of 
Madame Oorte*s recent visit 
to the United States, where 
«be received the gift of one 
gram of radium and was 
Sbewned with the htfbest 
baoara. 
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Keeping the Railroads Afloat 

The Water That Our Steam Lines Use in a Year and Whai lliqr Do Witih It 

By Charles Fredenok Carter 


I F ibe dednctWp method of reasonlDit wblofa made 
Sherlficfc nolinofl fainnuM were ft|iplled to their an- 
Diuil ooiisumptlnu of watt r a» the sole due In order to 
form an idea of what rallruada were like^ the eondu 
slou wnnld mHHn to be that they ranKt lie naTi 

ffnlde HtrcnmH The quantity of waWr nHjulrfHl to keep 
the rallroaflH of the United MUitea afloat Ih bejwind the 
oonceiittoii of tho nYorofce mnn 
Aecortllnn to C U Knowloa, SuiN^rtiitiDdeiit of Water 
K4»nioe of the Illlnola Oentrnl Hallroad^ reconlaed as 
the foremoet authority ftn tlu Hiihjert the oatlmated an- 
ntiRl coiisnmptiou of venter liy the rullroada la 900,000, 
000,000 gaUonK Ar a conMidemble proportion of the 
water iisocl by rHlIroada, amonntinie to 23 per rent in 
some inafaiieea. ia piirrhaaed from mnnldtial or prirate 
water corporntlnnn and hence la metor^ and as a 
number of the lanrer rompanlea huTe water serrice de¬ 
partments which keep careful recerda, this eotlmata la 
more than a mere aness 

I'erhapN It may help In nttemptlna to form an Idea 
of the ImmeDNlty <if this volume of water If it be re¬ 
duced to cnlilc feet and the quotient divided by 1,080,000 
the flow Ui cubic f«k*t per second of the Amaaon. The 
reanlt shows that the rallruatls consume a quantity of 
water equivalent to the total flow of the greatest river 
in the world for a period of 82 hours and 48 minutes. 
Or, to apply a standard of comparison nearer home, the 
volnme of water used by the railroads Is equivalent to 
the total flow of the Mlsalsslppl River at Its mouth 
for AS hours, or 2 days, 10 hours, 47 minutes. 

Twenty million cable feet of water tomblca over the 
ereat of Niagara Falla each minute If the annual 
water cmummpUon of the railroads were diverted Into 
the Niagara River it would run the cataract for 101 
hoora, the equivalent of 4 days, 0 hoars, 8 minutes. 

OoUected into one body the railroad 
water supply would make a lidce ten miles | i ■■ ■■ " 

square and 44 feet deep Bottled and sold - 

at eomnt prices for acHmlled “Spring'* Tjfl 

water affected In large cities, the pro- Yy 

oeeda of this railroad Muge would bring ' ^ 
in 100 , 000 , 000 , 000 , or enomch to pay off ^ 

the entira IntereoMmaring National debt . 

With the proceeds of leas than aeven facitk 

wmfta* avartfe aatea. 

tiocomotlves consume for steaming pur- 
poses, or wastes 74 per cent of the total 
quantity or 2 ,m, 0004 MB tons of water ijarllifl 

The total quantity of freight hauled by mm.- 

tbe railroads in lOlfl was 23ie/)8A3e4 
tons, that is, the quantity of water pass- I V ■ ■ 
lug tfarongb locomotive tanks and boilers 
was 491311*001 tons more than the entire amount of 
freight moved In 1016. 

Of Che remainder of water required for railroad pur- 
poeea 12 par emit Is required to wash boUers and flU 
them at terminals, A3 per cent Is consumed by station¬ 
ary power plants at shops and terminals and 83 per 
cent la required for sanltaiy and '*doinestlc” purposes 
at stations, nffleea and tarmlnala and on board trains. 
At T cents per thousand gallons the cost of the rail¬ 
roads' annual water supply amounts to 068,000,000 
The matter of water supply Is by no means the least 
of the perplexing problems confronting the railroads. 
For twenty years the Increase In consumption has aver¬ 
aged 13 per cent a year At that rate ibe consumptiOD 
in 1930 will be 1.065,000300JOOO galbrna. Already tike 
Uarit of available supply at reasonable cost at some 
points has been reached 

Many of the Western roads have extreme difficulty 
In procuring sulflcleut water to keep the traffic moving 
Between Bitter Creek and Green River, Wyoming on 
the Union Vaelflc, local water suiipUes are so bad that 
they cannot be used for any panose Bvery drop used 
has to Iw hauled in tank cars from Green River Rock 
Springs, lA miles cast of Green River, snppUes the en¬ 
tire) Union Paclflc system with coal The water there 
is so Iwd thst the company la obliged to pnmp a supply 
throngfa an S-lncb main for the fifteen miles, inclttdlng 
a lift of 170 feet At Rawlins, east of the Continental 
Divide, the company pumps its water snptdy for 15 
miles, the lift In thin instance being 286 feet 
NMr the western shore of Great Salt Uake a 
Soutbtni Pacifle water tank la anpidled by a pipe Uiw 
52 miles long Altogetiier there are ISO ariles of pipe 
Une between Ogden and the Siemui to snpifly water tor 
Southern Padfle looonotlves. t 

Uwomoavea are enppUed at approximately 18300 


water etatlons In the United States. Undl very re- 
cantly the standard type of water station, a faii^far 
sight to every passenger who took the trouble to look 
out of the windowi, reeemhled an exaggerated b u t te r 
llrklu on stilts. Usually they were 16 feet high end 24 
feet in diameter, tliolr bottoms being 16 feet abwe the 
ralL Such a tank held sa,Ono gallons. As locomotive 
tanks increanod In cBpacU> to 10300 to 123 OO gallons 
and traffic grew in vdumc such a station became alto¬ 
gether inad^uate 

Modern practice is exemplified on the Rock Island, 
which has a number of steel standpifioa of a capacity 
of 160,000 gallona, from which 12 -lacb snp^ lines 
lead to lO-lnch water eolumna, and on thei Santa Fe 
whidi also bos steel standpifies 24 to 60 feet high with 
capacities of 00,000 to 202.000 gallons. The Chicago 
and Alton has some tanks 18 feet high, 80 feet In diam¬ 
eter, 2 ^) feet above the rail with a capacity of 90300 
gallons from which 14-Inch mains lead to t2-tncb water 
rolumna through which 4000 gallons a minute can be 
delivered The Pittsburgh and Lake Brie has Steel 
tanks of 150,000 to 500,000 gallons* capacity, their hot 
toms 21 fset above tbs rail, with 12-Inch mains leading 
to 10-Inch water columns, capable of delivering 2000 
gallons a minute. 

Bven such faculties aa these are wholly Inadequate 
to kc^ the traffic moving on the great trunk llnbc On 
these lines oU fast trains are watered from track tanks 
without stopping. On the New York Central between 
New York and Buffalo are 14 trade tanks, and 10 nmre 
bKween the latter place and Chicago From each of 
theae tanks from 500,000 to 1 , 000,000 gallons of water 
are delivered Into locomotive tanks dally 

The usual track tank Is pressed out of a single pieee 
of sheet steel from 8/10 to U inch thick, stiffened with 


7 T jTE am quite occu^wnei te iiaHttm Httmg Wora m inuI fati- 
Yy ^ rmtroadi m (ns courm of a pear, md 

^ te kmg teU how mocft of dm u hurmd up in haulmg more coal 
for Iho cflmsn to oitorate iher rogutar freight and pauonger Momee wuk 
Thai coal alone will not make a locomoUoe go u quite oi oMous oa the 
fact that an auiomohile will not nm on gmoSne omie. Without the pro p er 
amount 0 / oar and od and water But when we hear the truth about the 
water comumptton of .^mrica^s roikoadh the flgum are eufidentip 
Uorfiing te ftrUifp the langth te which il/r< Carter goes m wnimf about 
them, —^The Editor. 


a half round or bar of steel riveted to each upper edge, 
and supported directly on the tlea, The width varies 
from 19 to 20 Inches, the former being the lurevallliig 
else On the New York Central the standard length Is 
1400 feet, on the Pennsylvania 1500 feet The depth Is 
strictly limited by the neosestty of keeping Bmlr tope 
below the tops of the rails because of the scant dear- 
ance of brake rigging, and the Impracticability of dap¬ 
ping tics to a d^tb of more than 2% Inctisa. This re- 
striots the depth to 6 to 7H inches* 

To take water from so shallow a troogb teqnites 
aoenrate adjustmants. The scoop dbouMl not serape 
the bottom of the trongh and it must dip at lease 2 
teehsa In the water The height of tendwr hod scoop 
^iday vary an Inch between lli^t and loaded weight; 
the wear of scoop pins and bearinim astd of teodar 
springs and wheds may canoe enotber varUdon of % 
indn while testa have demonstrated Biat the ppw s or e 
of Os water against the scoop when namlttg 40 to 99 
miles «n hour will poll the tender down an Indi 
TbereOtes it is n ece ssa r y to allow for a varlatloa ef 
not leikthin 2 IndMa These tanks grq kept filled 
tbroogh several inlets by aatomatlc valves getosted hy 
the change In water level in the trough. Three solnntes 
U the average time aUowsd for filling a track pen. In 
winter the pans ate bested to prevent fiesfilng by a 
steam pipe dlsohamtog directly Into the pss at totes- 
vals of 88 feet The snrglQg due to* scooptog and fill¬ 
ing dlstrtbutea the heat wiffiriently^ A hollar of 
horsepower Is reqnired to heat two track pans and 
fonilrii power to pump water into thens, 

WbUA M slreody notsdr the nJlxoads to wtmwjp m 
Instances have tocortod great expense to sscttfef a wwpat 
son^ly from a dtetfihra thte woiito Iw ittegste 
Us to au SUSA trsuglly te to shso i siitir s s tatoajn rto 
use Whatever local snpply to fivsibaitei Ifiickt «r ite 


holler feed water contains polto of Utoe and aegntelkto 
which form a seals on flip tube* and hotter sMSoe. 
Often vartona 'other foreign mattmr te odntatohd. 
Water In the coal regtons cootalne Uberal qnantlttee of 
snlflda of Iron whkh, when oxidised^ forme ftoe snk- 
f uric acid There are tottances on recor d of ooeb water 
oorrodlng tubea fireboxia and boilers So tapldte os 
to threaten to put busy railroads out of hnslnsai, me 
trouble is now obviated by treating the water iritk 
soda ash 

Generally speaking, water in eastern territory eon- 
tains very little foreign matter andi boiler tobee vrlU 
last 16 or 20 years arltb Uttle attentloa. Tn the Ulddle 
West tfao water Is hard, while west df the ICtesourl 
River and in the Southwest U te hard and ateo eontalna 
alkali which causes a gnat desl of trouble by foaming* 
Foaming can usually be controlled by blowing ofE, but 
at exccMlve cost for fuoL Iron Mountain, Neh,, te said 
to be the wont place to the United Statea for the 
boiler water there contains an average of 258 grains 
of enenuUng solids to the gallon la addltloa to the 
encrusting solids raw water from the rivers of the 
Middle West, often nsad tor locomotives, carry from 5 
to 6 pounds of suspended matter, Le, i^altt mud, per 
thousand gaUons, which means that a locomotive takes 
Into its boiler from 109 to 120 pounds of mhd on a trip. 

Five years ago tiie American Railway Ikigtoeertog 
Association estimated that every pound of encruating 
matter kept from entering the loeomottve boQer meaot 
a saving of 7 cents, taking into account only the dost of 
fuel, repairs and rcoewals of floes and bollera and loss 
of engtoe time, but not indndtog coot of dngina fatt- 
uree which were estimated at |17 eadb 
The enormous Increase to the cost of fori and labor 
for boiler repairs sinoe then has given a great Impetoa 
to the work of InstaUtog water treating 
H plants. It te estimated that there are new 
000 railroad water teeating plante at 
I tef»- which 21,00030(^009 galloos of water 

and treated annually This te only 6 per 

B coal ^ treatment needed 

As a iwaotical example of vrhat can be 
^ accomUtehed, the Missouri Pacifle traated 

1398395300 gallons of boCter toed water 
In ms, (UMfliiC S^.4T8 poMte at 
"I IM scale formtog material, thereby effbeting 

^nllp a aavlng of $279348. 

about Bnitoeering Bulletin No. 8 teaned by 

tb# U 8. Fuel Administration estlmatea 
that the use of bard water In locomotive 
■ I boUero tovolvee the eOnsamptton of 15,- 
000300 tons of coal more than would 
be required If tbe water were eoftened by proper treat¬ 
ment 

la many ways there has been a marked teapr ovameot 
to the handling of the railroad water aupply. For¬ 
merly the ftop^tendnt of Bridgea and BtohUngs 
exercteed* a sort of casual oversight of water supply 
Wbeiever poesibte a wtodmUl pumped tbe water, pro¬ 
vided tbe windmill itoan't btoken down. Steswhsn 
ap u n econ om ic steam pUnt, often to inoompeteot hand^ 
did the poknplng at extravagant oost 
In reoant yeari a good many el e ct r i c pmagtag planta 
have been tostoUed entirely controUed by floata con¬ 
nected with a switch. One SDch lOant on n Weetarn 
road has been installed In dnpUcato ao that there may 
be no toUure of supidy to case of breakdown. The 
plant has a capsdty of 1300300 gallona s day, Tbe 
old steam plant leqateed a toroe of 8 mw; tbe electric 
needs bet one awuw The eumnt oosle no saore than 
tael tor tiii toramr plant, so the net mvtog anwonte to 
$1500 a yeab 6U eogtom of the esml-Dlsnri type ace 
bring extensively tostoUed, a stogie ipai— jc tores bav** 
tog sold 490^strib enriaee of 992T airtsgato hone- 
podrmr to rSUroadP to 5 yeiiA 
Another savtog ^ belim effected Iw siopptog the westo 
Of watte wfaM te vwf greffh tor the daily co nsem ib 
turn Ateihie MOO3O0300 gaHteto deUvwed thyMrii 

at amtutm- «IM» kst» m o w wspttm at ttt» ftlm at 

wattf. . Ita* l» M* MMS tktas M «B WiSSiiMrt-, 

IMS 

aaiy ateaoa wew fumt am^ 

MiStf liW M W i m imMS-MM ksBMW « sm^ urfiiai 

IMS 
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The Diyming Rod^Made Respectable 

Modem Mineral Location That Prooecda Along the Lmes of Medieval Magic 

B j £. F. Cone 


liiTWttim Iddf fait to rmiuttocilfle ttlnertl 
tMOapyc t i M t boon amamiiwd. aom of tbe 
ta lc pww Ha mn poaltlTBlr ttartUa*. In Docember of 
luC fmt Mr Hemiui A. HoU of Now York gaw tb« 
pnUtaiaavf 4ttatlB of a new Oerman luTenUon which 
waa (Uiccibea aa tha old dlTlnlnr fod rendered efliclent 
fittr the deteetioo of mtnerala, metaU and ovon erode 
oU* Ur, Unla, a dealer of the hlgheat atandlna in 
aeknUlle Inatmmcnta of preclston, atated that wonder- 
fhl prngreat had been aada !n Europe In the but four 
or fire ywn. In the ntUliatlon of atomic foreea, that 
poe aae m and pnctical meana had been darelnped to a 
high atata of perfactlob for deduUelj locating acdld, 
nqiild and gaaaona depoelta In tha earth without boring 
or proapoetlng, and erron for accuratair determining the 
podtloii, depth, width and thidmoaa of each depoUt and 
for dlflOraatlatlng betw e e u tha Tarloaa matarlaU form¬ 
ing tile depodt 

Tha lueentUm haa been dereltved by d Gannatt engl- 
aaar of high atandlng, who for many yean waa chief 
engineer of a prominent borltig and drilling company 
Mr, Hola peraonally Tiatted Qemiany a year ago to 
InTegtigate and atody tha invention and the teata to 
which It bad been anbjected. He hlmeelf located with 
tiMi apparatua an extenatve lead-ilne-aUTer field in Ger¬ 
many and thoroughly chedeed all phaeea of the device 

The principle on which tha new Inatmment la de- 
■Ignad la deaerlbad by Ur B<da aa foUowa All mate- 
rlala of mineral origin aeem to give off certain emana- 
tiona, dlfBeiant fbr each etemeat The difference prob¬ 
ably Ilea la the apeed of the riectrona given off, and baa 
aome certain relation to the atomic weight of the rie- 
rnenta, Tbeae variatlona, carefully atudled by the In¬ 
ventor, permit him to differentiate clearly between the 
varioua materiala forming a depoait, by aynchrontntion 
oC the apparatua to the waves of different form. Thua, 
if the apparatus la adjusted for lead, it Is actuated 
only by lead ; 11 aet for oil, it la acted upon only by oU. 
The apphratua can be adjnated for prscttcally all nae- 
fml guLteriala found in the earth, sodi aa all orea, salts, 


coal, sulfur, asbestos, oil, natural gas, etc. There are 
several very remarkable features of this promu^re- 
mariuble, of course, only because so very little is 
known about the atomic forces utilised 
h'lrst of all, the emanations or raya penetrate every¬ 
thing except pure metallic load. This prorea ibelr 
similarity to Xrsys and the radlatioas given off by 
radium 

Second, the emanatlona are given off by the materials 
at definite, carefully determined, different angtoa These 
known angles are ntlUaed In the practical aiiplUiitlons 
of the process for determining the depth and exact lo¬ 
cation of the deposit 

Third, some of the rays are perceptlblo at a dis¬ 
tance of 00 miles from the deposit, indicating Its pres¬ 
ence and general direction from such a distance, thus 
adding greatly to the practical value of tho process 
In field work. 

Fourth, there is no personal elemeut entering Into 
the use of the apparatus, it works equally well and 
correctly with everybody and repeats its iudlcatinnH 
exactly at the same tpote, thua proving in the most 
reliable manner the presence of certain fon‘ea in 
definite directions. Mr H<fis says 
^*Tbe strength of the atomic forces which act on the 
anwratus Is often sarprisingly large We seem to 
possess not the slightest Idea of the magnitude of some 
of forces which are present on earth and which 
have not yet been explored In this country I feri 
certain that systematic re s ca itA work along these lines 
would clear up some ot the great mysteriea with which 
we are stlU confronted—the mysteries of electricity, of 
magnetism, of life I have reasons to believe that the 
divining r^ used for over a thousand years and in 
some cases undoubtedly with success. Is acted upon by 
a few of the rays which are utllls^ completely and 
systematically In the highly developed apparatus'* 
Since the announcement of this remarkable invention, 
devriopmonts have been rapid and startling Through 
the efforts of Mr Hola and his acquaintance with the 



Correspondence 

m the eemspendsooe nolsmn Aaonyssoas eemom- 
nin s tinn s caaoei be enn s Mer s d, but tbs nimss ol ear* 
mpondsals wSt bs withheld when ss dswivd. 


Where the Fieh Go 

To the Editor of tiie SoisiiTmo AnaaKuw 
I Dota in your lagoa of April 2od a letter by Mr 
J M. T Hamilton aaylng thst the greatest destroyer 
ot fish next to themsrifes Is the vraterfowl. He also 
OQodsmna the prilcan at the worst deetroyer and eeU- 
matae tbeir muntwr at one miUUm. I should like to 
quote from an article in AmeriMM ffeeiew of JfeefeiM 
te Kdy, lOtfi, aa account of a trip made at the In- 
■tanoe of the Federal Food Admlnlatratkm by Mr T 
Gilbert Peeraon, Secretary <bow Presidsot) of the 
National AasodatloB of Andifima SooteUea, for the pur* 
poee of aaoertalnlng how many brown prilcans were 
ttvtuff along the coast, and the character of their food. 
**Hete la what we found aa to numbers* Oftheseveu- 
tesn Ittandg on the Texas ooast said to oontaln oolo- 
alea of pellcansi, we were''able to visit all but mte. 
A froup waa found breeding on only one of tb eae , and 
hen we found eighteen eggs and thirty-two young, 
we urefilted Texaa with 6000 birds and went riaewbsre. 
Every fdoC the Louistana coast was cmlaed and the 
aatalee an Visited. We recorded 60.000 for that state. 
It ig the writer's opinion thst in June, lOISi, the brown 



btod*: 


**Eimitdteg the food of the priloga at tfala time (the 
heatlefi eiawmy, pr Hugh U. Smith, Chief of the u. S. 
fbh Oatodtlerion, reported timt in every speeteMMi geat 
hhu Whs ooUeetod be t wee n Horiiford, Texas, and 
TUaA jhw wae the Gulf menhaden, g lUb never used 
mThaiiMu cohsnvaptlQar Ksitber the Writer (Mr. 
nfiCtemj fior tim State's rsiufegefitativfs with htei 
fine Slagle food flm. Of the 8M spedamus 
tetatJU neriSA wfitm only twsnty^wven^ indttldual 
avtt wU tai tMnariMbfdrftod. 
& tte tMOr 


'The Federal Fimd Admintstratloa has felt con¬ 
strained to say that the chsrge agnlnst the brown 
pelican has been dlsprovsn.** 

Dongan HlUa, a N T« G Dswas Simons, HI 

To the Editor of the Scxsimvio Amxbican 

Tour issne for April 2, 1921, contslns sn article 
signed J M T Hamilton on tho subject '^Where 
Some of the Fish Oo.^ 

The man who wrote this evidently Is nnsdentlflc In 
his observations and IncUned to accept loose stotements 
of others and pasa tham <m over bis slgnstere as 
facta He reports someone as estimating the number 
of brow n prilcans in the South as exceeding one mll- 
ilon, and that "each consume a hundred fish a day, 
making a total of one hundred mlllkm destroyed by 
tills one variety of sea-fowi,** etc. Hla Inference Is that 
the pelican is extremely destructive to valuable fish. 

You will, I think, be Interested in the following state¬ 
ment In the summer of 1016 at the request of the 
United States Food Oommlsaiun 1 visited every known 
bchedlng colony of brown pelicans along the gulf ooast 
of the United Statea. The states of Florida, Louislsns 
and Texas cooperated by aupplylng vessels, crews and 
provisions for the expedition. The undertaking was for 
the purpose of detennlnlng as nearly os possible the 
number of brown pelicans frequenting our Gnlf Ckmst 
and also see If they were ea dostmetive to food fishes as 
wae popularly repmted. 

Every pomlble precaution was taken to learn the 
real facta. In each ciae a State repreeentative was 
with me visiting the iriands and checking up tho data 
Without goliic into detafl I may state that we found 
about 66,000 b ro wn pettcans from the month of the 
Bio Grande to Key west and this was after allowing 
liberally for non-breeding Urda that were not frequent¬ 
ing the nesting eolootoh 

Large quantities df fish disgorged in our presence 
tay pelicans both young and old were fcvwardod in 
tanka given us for the purpose, to Dr Hugh M Smith 
bead of the Bureau of Fisheries In Washington for 
IdCtttlAcution. Our luyestigatloa and Dr BnUth's re- 
pcgc revealed Jdie farif^t v«y few food fish are con¬ 
sumed by browa pelicans St this s e as on of the year 
From tiler Itexlcab to Taaqw Bay. FUwtda, abacK 
Intrty svqsy one of tbukhousanda of fi* dlagurgsd in 
Qor p rsee n ee were Gujf rieohadeo, a fish never need for 
human dbognmption. From Tampa Bay to Key West 


inventor as well as because of his standing ■wftmtg 
sHentltU men, arrangements were made with Influoi- 
tut Interests In New Turk for the coming to this 
country of the inventor for the purpose ut thoroughly 
demonstrating and testing hU apparatus. Accordingly 
early this loar the Invtntor Philip Scborumly, of 
Frankfurt am Main. Germany, arrived in tho United 
KtatOH and, under tho dlrei^hin of ouc or two skilled 
milling emdnoorH mi aUmt bis Mork of proving the 
claims made for his new dt^vlce or practical divliH 
lag rod 

I'bo first test uas made among the iron ore fields of 
the l^rfike Superior region llore, tlmuigh leo and snow 
several feet thick, the ‘poliirlzator,' ns the new Inven¬ 
tion in called, located new ore fields said to be worth 
many thousands of dollars, according tr» the reports of 
tlic engtneem The next trial was In the Httshnrgfa 
district wbero new poiketa of uaiural gas were looked 
for There also, It Is reportw! the explnratlcms wem 
100 per cent Mitlsfactory The last trial was In the 
oil fields of the southera part of the country Thera 
also it is claimott a 100 per ci*tit record was made In 
the liH'atlon of new oil {nh kete or lU*1d8 

The definite miult of these trials was the Incorpovn- 
tinn of a how company to use exclusively In the United 
Statea the new Instrument, and the payment to the 
inventor of a large snm for the concessluii. John Hays 
Hammond, the well known American engineer. Is one of 
tho most interested men In this movement. The nsw 
company is stated not to be a commercial pn^toritloo 
but will be engaged In reaearch nod geological stodieg. 

The large economic value of tbla inventloa Is self- 
evident, If the expectations of its promotes are real¬ 
ised, It will revolutionise mining methods and rednoa 
the speculatlye phase of prospecting to n minimum It 
should be added that In the operation of this new Inven- 
tlon, cartridges of the material sought are placed In 
the device, the mechanism then synchronises the csm^ 
nations, exchange reciprocally, and locates the definite 
confines ot the material In the earth. 


.gar/j-A-.. I. .— i. .. xasaeat 

of the three thousand, seven hundred and twanty-fioa 
(8721) fish collected only tictmtthMwen wore food 
fisket These consisted of mullet, plff-fish, pin fish and 
crevalle^ all low grade fishes. Any of them sell for 4 
cents a pound In the local market 

I need only add that after receiving this report tha 
United States Food Administration refused to take any 
action looking to the destruction of the brown prilcan. 
While my observations wm made entirely in the sum¬ 
mer, the United States Department of Agricultnra at 
once took up the work with a view of gathering date 
throughout the year. While their report has not been 
made 1 have been informed privatedy by those having 
tha matter la charge that the amoimt of food fishes 
destroyed by pellcwns at all seasons of the year is 
extremely small when one coosldera tbo charges wads 
against the bird 

I am sending yon this in the Interest of fair play 
for one of our most interesting birds of our Southern 
watersL T OnmegT PaAosoN. 

New York, N Y 


Nothing Now 

To the Editor of the ScuuuTinc Amkucan 
It may be worth while to review another anticipa¬ 
tion 

Before the recent war you published a short oorrt- 
spondence letter I scut you rucummcndlug oppositely 
revolving parts to cancel gyroscopic Interferences. 

The all metal Rohrhack monoplane used by tha 
Staaken airplane factory appears to be built in thia 
way 'symm^cal ,** but why did not some person make 
use of this publiriicd suggeotton during the war? 

Necessity may be the mother uf Invention, but this 
does not prove war is a necessity 
Earielgh Holjtiits, Md. J Fsakk OgLum.T 

Another Job fhr Snwdnst 

To tbe Editor of the ScDcinriric Amkeican 
W ith reference to your article of April 2nd, "Jobs 
for Sawdust," no doubt there are many of your reader* 
that would be rifid to know that about 2 inches of 
sawdust spread over a. very dusty conntry road will 
make the road dnstieas. Thia has been tried and found 
to be very satisCMstory, In very dry weather tbe road 
will hava a layer of very flue dust aometimea three or 
four Inches deap. Tha sawdust will keep It dowir-s , 

W A. HogVXMA^ 









SOENTmO AUBKICAN 

A. Bridge Bmlding Record 

How Cities, Officials and an Industnal Works Pooled Jmereata* Cut Red tVq^ and Uel an J^gntfMwgr 

By E W. Davidsoa 


T O tntld a wooden Ilidffo 
4UO feet 1 1 1 ( 11 I 


iS'" 


& 4UO feet 1 1 1 ( 11 I 
r»(t wUe li t 1 I >H f r 
IR^OOO l<a I'd with Hudi an 
rl r what w ull lUe rUt 
nnrr r tie xtri idlmnr 
brilge e 1 ni tor dot 
Oa^p/ Smile patrooldDRlrt 
It <an lo done It uoa 
d no With a groat burnt 
gap In the Important P Int 
of 1 Inee t rl Ige between 
them 1 ynn an 1 Rori n | 

MasaaefanaetU atood on op- i 
poetto aldoa of the Haugua 
Rlrer during the early part | 
of July and aaw it baipen 
Tbe actual time, of cen 
atructU n wan ten dayi 
Counting in the ckarlng 

away of Inmt parta befere reconatruitlon coull beglit 
the whole Job took ext tly 18 daya itw hour and 
twenty minutea A hgro ^1 daya elapMed between tbe 
burning of thp old I ridge—with flremen hamiiered by 
a failure of tbe bridge utandplpea to function—and tbe 
thn wing back of the gmtea on July 18 t permit a glad 
parade of automoltlea a r mm the now atnuturo Tnt 
lie on the main highway t the u rth abort f the 
Saugoa waa thna remiucd In a minimum f time 
The train of erenta lead 
lug up to tbia rofuaikal le un 
dertaking started with the 
fire on June 17th partly de¬ 
stroying the original idru 
tore ac n sa the Sangna 
Hirer 11 at flro I r ko a 
rltat tralDc artorr On tie 
following day tbe Metrrpol 
Itan Dlatrlct Ct m laalou 
annotiticocl that a ii w I ridge 
would coat between $00000 
and $180000 and n funda 
were arallable Hut In rlow 
of the fart that a $50000 
otate emergency funl exist 
ed the (.ommlaalnna engl 
neera started speclfleatlons 
anywar On tbe Jlat 1 ynn 
Rerere and the town of 
Hwampacott a^ked tl e CiCun 
mlialon for a temporary 
bridge A he ring was an¬ 
nounced on the Jivd and 
held on tbe lOtb In the In 
terlm the Oommtaal n a on July 

gineer had reported that to 

build a bridge coatlrg $150000 w nld mean abutting 
off trarel for alx m utha 

This auggeatlon f delay ^Ith the summer a beary 
antmnobUe trarel Just starting w fried Lynn and Re- 
rere not a little But n tbe 29th tbe day before the 
Commlaalons bearing the big eleLtrU company with 
worka ikear the I ynn end f the bridge offered to re- 
bnlll the Mdge in temporary f rm at coat within 15 
dajs Kngineera scoffed lut n S Baldwin depart 
uent engltteer of the O ncral Llectrl was sure It could 
he done That aften on 
Ur Baldwin wtnt out In a 
rowboat and Inapected tha 
nilna That night comjdete 
tontatlre ilans and cost ea 
tlmatea were made 
The next day after the 
hearing the Oommlselon de¬ 
cided to let the electric com 
pany go ahead Tbe dty of 
Lynn appropriated $40000 
to dnauce the work and ! 

Ooremor Cox gire naaur- 
ance that the aUto wouM | 
rctmburae the Hty next 
winfew when the Legtriature 
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TiSMHy iMHsUtlMU slullr 

lar anw InMa igtam# 




Aftar the eariy memlag die of Juno 17tK akowlng Um rnulag of Migo 

1 beglit tractors f r blda The contract was let at $14J!00 anrfhoa 
mr and and tbe electric company ogreed to furnlah the Mto* bean ui 

eon tbe rials and suponrlston for $20000 at the ( 

ered by On the morning of July 4 ateam derricka appeared at money 
and tbe the bridge an! work started tearing off tbe damaged The cat 
t a glad dock and weakened piles Three daya later new oon- apoimin 
Traf atmetkm began made ai 

f the rma and heart breaking c betaelss Interflned fR>m tore an 

f time the start At first It HKdceil like a months Job blood cfaaracti 





^y Jnly 13th all bnnied pilee had beoi replaced or aptteod and oach boat a a p pid 


«wo aiqpiw wan foaonn apw 
inm am X^aa ir«rt* 
jMm vata cal ct Uw 
pMHc aaillc M Sat aAMr 
00 ^ te n* UiMU: 
U ai* flaalHi aaa aaUt 
tkat Mane OMUMf aMh- 

abto t» Mw STSa aAm 

«a a* Ttlh aak te tcHaa 
trac aaw * 

Oalr Um iNct aartartala 
ban ttm vat lata nai 
etnetaaa Tho «ew $tl«i 
ore o f oah the otrt ng be^ 
cespi de^t fence poet and 
hand mUa mo of kof kaf 
hard phio and tho wnmkg 
■nrfhoe of apmoa 9TOOOO booed feet of Inaiber hfffo 
been ueod end tboneondo of bUti^ aiado npe* ofder 
at the Genorol XOectrie pUnt, tben^ Okrteg tt$to end 
money wiu hold the wholo tonether fof yevo to ooato^ 
The capo ore 8 x 14 Incbeo and the ttrlng m a 10 x 3i^ 
epniming Jolnto Instend of a tentoocary Mrtg e, 1$ k 
made u well ee It not better than tM original gtnm> 
tore end is goexmnteed for ton ynew Ite eahetanttel 
character may be noted In the lower Tterw 

GettliiK a lia* M 
OaacratonS* 

L aboratort iBccaava 
Ham latolTa dw aMk 
log of tiec ring* of pipe d 
imdkes long end of the do- 
slrod diameter They eotra- 
spend to sectlune of tha ite 
as hnllt In factoclee ne 
making of ringe tor testing 
porposee neosndteded tim 
deolgnlag of a gpodal noe* 
dte capable of not only 
reculetlng tfao prsnwifo ex 
erted by taaplag bat In 
BMsnrlag lit {ntsaetty 
Such Is poesibU by extend 
ing tha core 8H toot atom 
tho enter tom whM dote 
as a guide for tho taupar 
Tho latter a eaoMroa iheU 
7 I n che a hl^ with hondlea 
pennltttag It* eloralton fa 
allowed to drop by eraHly 
mtcowadi m Oa aMtwMv hatwm 


llkhta were put up and tbe work drore ahead niaht 
and day Aa days paseed the ontlook grew Mgtater 

Hr July 12 all the cape exeei t on six spliced Joints 
at tbe 1 ynn end of tbe bridge were In pr sltfon On 
the 14tb It wns possible to cross tbe bridge on ttie 
louse planking while the croas brachig wenc ahead 
swiftly 

When the Job of laying tbe wearing snrtoee of 2 Indi 
spruce ikanks began the workmen were sore that 
sawing irould take ten daya t two wete An ladl 


DeteU ptona wm drawn 
July 2 tbe onglnaere finish 
Ing them In the fiMli bom 
of tbe next motning ao that 
they conld b4 glTMi to oon 


_ ’' - 


the tM«M « certete Muatar 
at ittakM 10 M to aiiVIy tka vnpar tato. 

The tccHoff iMchiac tatvIoircA In toonklnv Uw >intA 
to doo CT l b ta cc • tnbbto !«« wUck ito l«M» tt» 
rIngA^«Mn nMnhUasMkkMMod. Wetortotarat 
Into tt» IMV Mtorljr nnHI Ow owloMl air flaka* a 
ailbcwar, after wklch p trc ww c to apMtod cHHMilljr 
aatil ttto ivaeiaMa TChtoeto* to CMr ttot iMMltB rtm 
apvatatni to Mrid to fMt ■atMAtotacr ruBtA ttal> 
teMHto Mag oUalacd to a aarvrWai dMM «W 
a^ftSatrnuat to aemdttodi la a auiiar digMa to ton 
fact Htat toanitot v t tof w 
wttUa Uw kw and ijirtwM 

tha kalkktotolMsa ttto tok* 

torfMaftotottoftwntolftk 
itag aatt to a aatokto to 
kutiattoa ti toa gtraiWh ad 
odnceete iIiml tMttfftaa In 
toa taiaa «d ckiotaa totto 
Mato PtolaUi itagR « 
J^attog fcatag toaagftto 

to tkg tongn Mk <r ga 


SatoSilTSAl^ 


Tim oamiiilii hriifi en Mtr 1Mb l$n «$fff 
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iM WM w w ir tt i Cop B«BidM !■ A»vk« 

f^ldl TbsMMkmA llotov Boat Baea tor 1031 brought 
4^ f0Q bogta to Cba Uao that wort ranlvkablo tor tho 
aMmatta hocaipoarar ol tba aagliwa which had boon 
tel^ IMr trail hnlla Ona of tlM» *M1 m 
^ atHHwa. n.” an anlaivad adtOon ot ^Iflaa Amorlea I ” 
mad tjpleal Wood oratt, a hydroplaaa wHh a 
gtaiila 4mltt ot wood and ot axtmnelj light oon- 
o tt aa C lo n Bto nodTo powar oongtots of tour modlflad 
Ithwljr anghwo with a ma nl ataa powar, aach, ot 000 
h om pow a t , tha total hocaepoarcr araUa^ baftng thna 
abont 1000 ‘Uaida l4aat VfX, uallka har pradacaa- 
ooc^ which wtoa dtq^aeaBMnt craft la a atogtoatap 
Jiydroplana a gn lppad wHh toor anginaa ot area gtaatac 
hocatpowar than thoaa of ^Mlaa Amarlca 11 tha total 
halig tfm aa batwon 1800 and 0000 

Iha mca waa hald on tabor Day Saptember 6th In 
toa Batrott Btrar, dlateaoa 40 nautical mllan * If aple 
laat Vll ’ waa Unt acroaa tha Una, but as lhaj came 
aioond on the drat lap *Mlaa America I had tokas 
lead with MImi Amrrloa 11 twalva ■aeonda brhtnd 
Ltat TII * waa third and Miss Chicago tourth 
^IiW laat VII sprung a leak and had to withdraw, 
jj^ntn sboffibr afterward 

ISM fact waa woo hy *Mlsss America 11 whkh 
tha ooniaa of fofbr nanttcal mUas at a rata ot 
spaed which on tha fourth lap lAlghtly exoa^^ n 

anUgssaaMw 

In ^ Moa for tot Lahs George trophy tor tha ona> 
mUa Spiad-boat chapipioaahlp ot North America, Ger- 
Md A. Wood's boat won again Tha conras oonslstod 
at Six ruM orar a maa su tod mfla, tbra4^th and three 
igaiaar the stream l%a tastest mUs with the currant 
waa dona in 4418 aaaonds and tha tautest against It In 
4608 saooa ds , too ataraga being just nader 80% nllet 
an haw; naatty sdoal to tlia tastoat railroad qioed 




Start of tha B s ar s to cteaa at ranahanU 

InftiMBM SooEia rcmaritobla onraa of tabercnloatB bar 
Ing Ukawlae bow tnuotuntwily etfectad, MUIler under 
took SOM aspsrlatonts win a vlaw directly to azsm* 
Inlng tosaa strlfcliif phsnomana 

The apparatus wed In this connactlon was tha aanw 
aa nssd for tharapa n t l a purpoaea, vli, a coll of wire 
tr a u a iead hy a rdatiealy stront nttemating currant 
<8040 amperes 120 rotta, iOO periods per second) and 
comprising In Its intarlor a specially deaigDed Iron core 
A chemist spadaliied in the physiotoicy of fermentation 
hMped with thaaa eacperiments, which were made In a 
laboratory where the conditions of temperature and 
light could ha wall ebeckad and kept practically con 
stant 

Fermentation bacteria ware found to be arrpHted in 
their davalopmant by tha action of maimctlc radiation 
wbaraaa ezparboents on lamlnoos bacteria aave rather 
nnexpactad remits their giowth being either checked 
or promoted by tha magnetic field according to the 
way the apparatus was arranged Tlie moat remark 
able remit, however waa that the feeding niedlnm 
containing the bacteria would under the action of the 
alternating magnetic field become immuniaed agalnet 
any fUrthar Infection 

Soma striking series of tests on luralnoua bacteria 
hava been recorded on plates One illustrates the 
variable blackening of the photographic plate by the 
light ot bacteria axpoaed either outside of any magnetic 
field, or In a stationary magnetic field as produced bv 
a steef magnet, or in ap altematlng field, oa produced 
by toa coll of wire abore reforred to 

Three ^gratings cut out of double tinfoil were in 
a Ugbt tight box, placed on a photographic plate three 
glass bulbs containing tod feeding gelatine with Inmln 
ous bacterls (paaudp-luclfont) being applied to these 
'gratings. Bv sHirlng the glass bnlhs the feeding 
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gelsUne was distributed uniformly and made to cUng 
to tlu glass walls. The outer snrfoies of the giM 
bulbs acre i.ronnd lecel thus enabling the bactorlu 
cultures to be obscr>ed in the microscope 
After 24 hours action of the ba< terla the plats bs* 
tween the cuttings wis found to he blackened the In 
terestlng fact being Incidentally noted that the light ot 
the bacteria had iwssed through the double layer of 
tin foil The effect was least marked In grating I (not 
exposed to any magnetic field) somewhat stronger In 
gratlDg II (exposed to the sonth pole of a steel mag 
net) and most Intense In grating 111 (exposed to an 
alternating field) 

Another pinu shows two glass Imlbs of the sine ot 
a watch, ennt lining luminms hnclerla and exposed to 
DO magnetic Add and to the field of the south pole 
of a strong steel magnet resiiecthelv the bactericidal 
effect In this Case being \orv striking 
These experiments would setm to confirm tl»e fact 
broujLlt out bv comnion nperiime at Mr MUIler s 
laborntotv that organs Infected h\ bactc»rla are made 
more resistant by a magnetic tnutment 

A New Tekttope 

A SWISS Inventor named Rosing Is reported to have 
constructed a light electnc ivll for telescopic pur 
poses which mqMnds t> variatUma of light much more 
raphllY than au\ sileninm cell thus far invented and 
which possesses the gnat advantage of not being aob* 
Ject to fa Mime 

This cell which ts already In uae for practical pur 
poma In ItusJnga tclosoopc consiHta of a hollow ball 
filled with rarefinl hTdrD(,eu or hi Hum Upon one aide 
it Is covered with sodium amalgam or potasoium 
amalgam whlU upon the opposite aide It is pro¬ 
dded with a platinum ettatrode When the amalgam 

surface n n Ives a nega 
tire electrli charge and 
Is afterwsnl llluml 
nated an immediate dis¬ 
charge takia place the 
(Iccirlc current connect 
Ing the two electrodes 
can pass from the platl 
num electr idc to the 
amalgam Hence aa a 
result of the tllumlna 
tion It Is able to over 
come the resistance 
with which it waa for¬ 
merly unable to cope. 

According to tho ex¬ 
periments made by 
Khlgl and Stroletow 
__ the strength of the pho¬ 
toelectric current which 
Is hero operattve corre¬ 
sponds precisely to the 
Intonalty of the light 
Indeed It foUowa the va 
riatloDS of Intensity In 
the Ulumlnatlon so ex 
actly that the most iie- 
culiar effects can be ob 
talned tor example by 
the use of sn intermit 
tent light The Inmt 
or calls this Inatnufoait 
an eltotroakop HiU 
new apparatos Is now 
being tested by Marconi 
^Wss dmirira ll*t ^ 8is wlrelesB tele- 

■MBLllli PhOOir BipacIlBMtB 
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Glass Tubes by Machine 

How Handwork Has Been Eliminated from a Talk Fonnerfy Hone Altogethcar bj Hmd 


M ACHINKRY Im nowAdoFE hcUig nitpHed to all kinds 
of wrvlre Thoro In In fuct, nouwly a broad lino 
of aitlvUy Into whKh nicrliuiikal inctboda have not 
Ki>ne Home hii\o l>of*n more i‘onHpr\atlve than ntliere, 
and auKMtRHt thoHo ono mny itorbupa lint the business 
of manarmrnrliit! unlrles. In recent >eani» liow 
over, (*ven IIiIh Held has ht^en loviideil, iiml now It ap- 
IMHjnf HK if iiiu< lilm« |irui*uMiieN wero ultout to carry 
(^crMliIntc iH-forc tium 

Omp of ihe iMirthnihir llnea of rUihh DinnuriiPtiire that 
Is even now In process of >teldlnij to IIh' acncral spirit 
of the tliooH la that ahIHi concernH Itself wltli tht* pro- 
tluHloii of kIhm liililnK The writer w'us 
recently In u hinre works In Hi>Dtliorn New 
Jerst^ wliere three miu hliies were alreudy 
Installed and unuthir aas just about bulna 
put In—machines ahfwe httMliiewi It Is to 
produce trlass tubes by an nutumutlc pro¬ 
cedure No band Is required to touch the 
Rlam from the areut tank furimee where n 
(treat body of molten fdass la produced up 
to the point where tubes five or six feet 
Iona are rolled down onto a pllet. No hand 
takes the fflnss from tlie furnace, no band 
conveys it to tlra great blow pipe, no hand 
forms it on the eml of this blow-t>U»et no 
hand pulls It off and draws tho new tubing 
along, and no band severs Into short 
Isngths the tuMng as It perpetually comes 
on. The niuchlne. or rutlwr plant, Is very 
automattc Indeed 

Glass tubing Is wanted for a number of 
purposes. Thus, It Is largely used as 
stock from which vials are manufactured 
Hwb, It Is used for nuiking up various 
articles used In chemical laboratories. 

Out up Into short lengths, It supplies the 
blanks from which tlie steam-gages used 
on hollers are made. The fact that a 
manufacturer produces tubing does not necessarily mean 
that be sells It all He may use It himself In making 
up many articles, However, It is deslrablt to produce 
tlM tuMng accurately In sn< h diameters and such wall 
thlOkocsses as may be spopined Naturally, these dimen¬ 
sions can not be controlled with anything like the pre- 
dsltm possible In manuraoturlng, say, cold drawn steel 
tubing. At the same time, a good deal of accuracy Is 
required This Is particularly the cam where steam- 
gage tubes are to be produced for railroad companies. 
The outside diameter may be required to be not more 
than 1/82-tnch greater or smaller than apedfled The 
foetorles have found It dlfflcuit to meet requlremenu 
as severe as this, and consequently there 
has been a large amount of waste. This 
is particularly so where hand methods of 
tube drawing are depended upon. It la 
perhaps too early to soy whether the roa- 
chine will readily meet the dtflicnity In 
the end. After some rather doee atten¬ 
tion to the matter, the writer thinks that 
dw machine process should lend Itself 
more easily to accuracy than the hand 
method. 

The advantages of the machine, how* 
ever, are perhaps rather to he found along 
other lines. Perhaps tl»e chief of these 
centers In the roaffoalfy of the new pro¬ 
cedure. The glass tuMag comes on nil 
the time. It Is perpetually cut off at the 
end, hut It still comes on. This Is quite a 
contrast to what occurs In the old method 
In order to get a good, clear Idea of the 
machine procesa, It will be well to have 
before us u brief statement of the old- 
time way of doing things. Imagine^ then, 
a Wg circular furnace with eight or ten 
openings, and a pot of molten glass corre¬ 
sponding to every other one A man gets 
on tlie end of his blow pipe a gob of the material It 
may ho neresaary, later, to get additional l^ais fay In¬ 
troducing the hlow-ptpe niwl the gob already on It The 
gob 18 roughly molded by manlpnlstlng It on a half 
Bteld kept cool by water The man blows Into the blow^ 
pipe snd creates a central hollow In the gob. The gloss 
Is manipulated on a flat slab called a Toarver for tim 
purpose of giving It a conical side surface. It la dur¬ 
able to manage things so that the cavity win have the 
glaas equally dlepnc^ about It When the ainoam of 
flaas Is Wg enough, the cavity deep enough, and the 
dlspoaal of material round It perfect enough, blow-pipa 


and gob are carried to the vldnlty of the walk cw run¬ 
way where the tube Is to drawn. A small fttmaoN 
called a “glory bole,“ is set up near by Here the fob 
is reheated preimratory to the drawing Two men han¬ 
dle this work, the more sktth^l one retaining posssssioU 
of the Wow-plpp The other man secures a Md on the 
gob fay means of an lostnnnent called a pnnty This 
Is a rod with a disk at one emi, the disk hAvlog tlie rod 
perpendicular to ir at the center Hie man holds the 
rod as If It were a handle, tlie clear face of the disk 
luiving previonsly been made to ding against tlie sur¬ 
face of the gith It Is quite important that the puaty 



Close-Bp of the tobo-drawhig machine^ shewlag podtlen of ttm aaw 1 
after cuttlBg the tmhm to length 


disk be affixed just right In order to retain Its bold. 

The tube Is drawn fay the man with the punty He 
simply bocks off down the walk, holding ontoi ai^ per¬ 
haps manipulating, the punty The man with the Wow- 
pipe blows Into It end stands still The result Is that 
a shell of hot glass flows off the end of the blow pipe, 
This shell rapidly diminishing in dlanteCcr for a wbUe. 
Soon, however, the cooling giass In the sliell nearer tho 
punty has acquired sulBdent stiffness to resist reduc¬ 
tion in diameter. That is to say, at a little dlsuutw 
from the gob, the glam wilt get approxlmatdy its final 
diameter and will net reduce much as the punty man 
continues his retreat The yielding is nearly all done 



The nheattut and #f ^ fhnacik ahowtag tnu^ i 


at and nrar the gd> and periiapf at and near tha polity 
la between, lies the tube, ft piay bo postfUo for the 
punty man to withdraw lOaui mora feet Thera ^11 
be waste at both ends. 

the machtiie method In parHmtta^ this pmeedqra. 
nn motten glasa la tbu gemt la altowad tu acilt 

with whfoh 4a 
flewa intd « 40^ 

t» the itM Of tha 

bar abmaaf 


tiwo a spedal fonmci^ fn 
faimridpe la mountad, n# 
trdugb with caa or alma 
fuathar und, tha |g 

frtane of tha blos^pa ih ft 
Tha trough haa a 



ptdeh It sHidi tha |liun info tha Uow-pte at an i 
The How-plpo U roti^Siily mounted at bm rear and m 
a wall of the spedal furnace^ It also dim fw w m. 
The result of tbe,stream of glaaa flowing oo at aflaai^i 
U that gravity and rotation eomUiie to dame tN md 
of the biow-ptpe to receive a ccnapleto btavetqm ^ 
down to its tip. Premre air Is introduced into the 
blowpipe and It flows out at the and. This air hsa 
only tt very mild pressufe, however^ aa the giwm sImQ 
ueods but little ssslstattce to prevent ogllapse, ft Is, to 
fact, understood that pressure air may, uudbc foverdbia 
drcunuitaneea, not be required at elf. On the ofhsr 
band* the toiachlne may he used for the 
drawing of ipase rod. tg thia caaS^ jt to 
proper to don the end of the Uow-idm 
with a cap. The spedal fontace is pro¬ 
vided with A means of beating the glasa 
as It flowa along the short trough wttb Its 
stopped bottom end a separate means of 
hesttng the gUiM on the blow pipe. 

The end of the blow-pipe to preforably 
furnished with a sheath of heet-rsetotliiff 
material Conseqnentlyr the glaas really 
flowa onto It Further, a kind of mofle 
may be used for the purpose of equaltoiiig 
the heat round the glass on the blow-pipe 
and of hlnderioi the products of oombus* 
lion from attacking tbs gob. When uwdt 
this muAe may be rotatably mounted, the 
rouUon then operating to dtotrtbute heat 
When the giosa tuMng passes down and 
away from the special foraaee, it aoon 
flnda Itaelf on a long line of grooved 
wbeela These are near the floor of the 
shop. The tubing Ilea in their g rooves as 
It movea on away from the fornaoe. 
Bvery other one of theae wheeto may have 
Ita snniortlng upright provided with as¬ 
bestos guidee. These ere to p reve nt the 
tuMng from riding up out of the grooves and off onto 
the floor 

At a considerable distance from tbe furnace, any, TM 
or 140 foet, the tuMng enters a puiltog machine. This, 
together with the euttlngolf device at ita forward end. 
Is quite an intricate affair The pull on tbe tnUng to 
effected, Ip part, by tbe co-acUon of two endlees Mialii% 
one set vertically kbove the other A little refleetton 
will, perhapi, conrinoe tbe reader that thIa to not so 
Mmple a matter as, at first sight, It may appear The 
glass tuMng to to be pulled along at a rate eapebte of 
adjustment Tbe stos of this tuMng will vary from job 
to job. This means that some method of adjusting the 
space between the two chains wilt be re¬ 
quired Then tbe grip In wbldi the tuhCng 
Is held must not be a rigid one. It needs 
to yldd upon oocaMon. Katurallj, It will 
hardly do to let the Chains exert much 
p r es su re on tbe tuMng betw een them st 
one end of tho machine where one 
wheM to above another nor at tbe oChsr 
end where a similar eondttton exists. At 
any rato to the present spparatns, the 
grip cm the tuMng to effected to the region 
between the two pairs of end sproekstoL 
The links of each chain are pivoted tq 
one another. Half way be t wew the endu 
of each link ahd inside the side straps of 
tbe nnk to arranged a roUer The fone- 
tlon of these roiters win soon appesr. 
Thera la a kind of saddle which extends 
tongltttdlMny over each pivot-joint This 
saddle to carried fay the shaft! or tnm- 
nhMis of two roUera. The aaddtas ars sf^ 
ranged to cover tbe jotots on'the osfoide 
of the chain loop. Tbsy eccordto^ He 
becsreei i tne^cbaliui apdtbe tuMng pa 
past toircugh tbe regtoff where tbe grip to 
effbetod. HLtoet when ttmee saddles avs 
Mtaiilr iHtt tlwr caoMttaW W 

BMaai «t Om toMag. 

Bowavtt, It flfmetmur to fon* tbu to thite-4«tf. 
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limit m^ptmuog 
cite VM 

flMW tH vfkM laio 000- 


CM^ 10 difkM laio 000 - 
Hm 011ft tbttw fUM 
mAt0 «r 1«N0 1 ?hii nth 
1 ^ Itotten Is Slso oft* 
jdilo^rft TOrtfostljr, soft 
Qdo ts^os cor* of tbo 
diSiifOB In slso of tbo 
ynm tbst vm^ bo do- 
•frcd from time to ttroo. 

Tbo upper poir of nn^ocfe- 
ets tms 0 l 0 o bo adjnsted 
VortksUy Tbe smnno- 
mots sro such thst both 
upper sprockets nro 
nUsod smI depressed sl< 
nmltaneovslT and at tbo 
■atno rate. This U ac^ 

Qompnsbod by means of 
01000 shaft and of bevel 
tears. The pnlllna ma- A ■an'a-alsod )ob Ibr any ti 
Chino Is operated by a 

SQltablo motor moonted on the carrlate which snpports 
thewholft 

From the point of view of merhanlcal emetoeerlns, 
the cuttliit off device Is perhaps tlio most notable fea 
tore of the entire plant Off-hand, one might think it 
qnlte a simple matter to cat off a cuntlnnalty lengtheo- 
100 tnbe every time U 0 row a six feet longer Bat If one 
reflects a little, he will soon grant perhape that nnlets 
tbs dotchltig or cutting or breaking or any comUnatlon 
of tbeee la done inBtaotaneoosiy, it may be necessary 
to oooomiMmy the oontlnoally lengtlnmlng tube. In the 
present devtoe, one of the main operations of tho sever¬ 
ing Is a notching with a rapidly rotating whoeL This 
wheri most dtp and paosa, as It were, and daring tha 
pattse nick the gtass with Its flying edge. The pause 
here refbra to the matter of approach to and recession 
from the surface of the gtass. This punse means that 
the nlcUng U not done Instantaneously, hot that time is 
a factor Now in order that the wheel may even for a 
Short time stay with the tube at a given point. It most 
travel with the tnbei. The mechanism most therefore 
not only provide for the approach and rec e s si on hot alao 
for a movement with the motion of the tube. So the 
notch Is suide. 

A wheel oonststlae of a aeries of lung vanes reoelvisi 
tbs tnbe as it grows, the end being In between two of 
the vnnes. When the Vteak Is made by a movement of 
the Slotted disc forming one end of the ayetem of vanes, 
the desired length of tohe is already sU the way In 
b et ween a pair of vnnet. Cut off, It rolls on oos vans 
by gravity and saeapas from tbs machlns. 

A DefirtiM ftwi Motor TnA OoBTOBtkuHtloo 

T QJd accompanying photos show a new motor tro<^ 
wHh many novel featares that la now being mana- 
foctnreft in San Frandsoo. Among the npedal features 
am hydraullo steering; threepoint snapenslon and 
mrtngHnonnted power-plant 
Using the regular steering-wheel principle the hy* 
droolie system connects the steering wheel to a stmiito 
hydraulic control which works automatically. The 
tnA carrying a load of 
M tons can be steered 
as sssUy as s pasMOger 
ear. The drivw can 
throw the wbeds of a 
loaded truck from ex¬ 
treme to e x tr eme with 
the vehicle standing still, 
wttbontany physical ef¬ 
fort other than the ef¬ 
fort to move the steer¬ 
ing wbeet The pnoi^ 
matlc steering device 
eondnu of a cylinder a^ 
tactted to the right aide 
of tSm tmck in front of 
the front wheels This 
turns the front wheels 
as sadly when tho track 
10 modonleas gs when 
In mttoo, ebsbltnfl the 
trara to be maneuvoced 
Into the most advapta- 
gaons Iptftlng poslttoa 
nbdnr eny oonditioiis, 
wUont IMP of Utoa. 

< The sMa or toad onv 
Man Aramnla sMonted' 
iMArtK 
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A ■an's-alaad Job fat any track—hauling a atx-lneh dlsappaarfaMr-gun mount, an aggrogato lead of 50,860 pounds 

the carrlago which supports weakness to be met wlto In motor truck (‘oiiHtnictlnn <»f Mulfnte of llmo an» i 

The spring mounted power plant has n grcut ndvnn Ihs) gr of puhcrIxeU qnU 

of mecJuinlcal engtneerlng, tuge because it protects the power plant nguInKt hU attained a nnifonn color t 
rhapa tho most notable feu shocks of road Inequality, shifting load or cnreless driv- Imso aa a sort of lacquer h 

iff-hand, one might think it Ing Hits makes for Idnger inechanlcul life and In- fate of alumina <ir else 

t off a cuntlnnalty lengthen- creused driving comfort. decinnposeM tho milfate of i 

I six feet longer But if one The service brakes are Instantly, positively and pow- free the aluntlna which at 

a grant perhape that unless erfully set by a simple application of the hydraulic partkles which nre menu 
treaklng or any comUnatlon principle same time gives more* a 

mosly, It may be necessary Another feature of this truck Is the unusually low- roactinn Is HnlMbcd enoiir 
ly lengthcmlng tube. In the hung body This titidt Is said to possess the lowest the volume to 400 liters ar 
lain operations of tha sever- body of any track manufactured, the bed being only to be sprayed on. 

Lpidly rotating wheeL This 1$ inches above the ground This Is made possible by M I^nce has modified tl 
as it were, and during tha the arrangenient of the engine suspension In company cases by adding to the si>i 
its flying edge. The pauss witli the front-wheel drive. Any doubts as to the prac- stance Zinc chloride and 
f approach to and recession tlcablllty of the front-wheel drive should be dlsitelled in modkino as autlse|>tlcs, 
iSB. This puuM means that by tike photograph at the head of the page, showing the added to the solution the 1i 
UBtaneonaly, bnt that time is new track successfully performing a (Mdedly heavy germicide To pnqksre thli 

it the wheel may even for a bit of hauling. sine Is dissolved In 100 lit 

be at a given point. It most verlsed lime are added In 

mechanism must tberafore Protecting Fmit by Colored Light In tho state of the hydn>xl 

^ch and bat . FBW ynn w> thw. wu a .ood deal of excite- ““J “i" *^1 “ 

Dotton at tb, tab.. Bo Uw rooMd amon, the pabllc by tale, of the • ??? **”11 

. . marvelous effects upon the general h^th and well gr IW> W of the dye stuff 

a^of IwMf TtnMU^w. belnt produced by expowre to Woe ll*bt More recently >-do ne 2fl 0 »r of aulfate e 
Dd being In between two m Interesting experiments have been carrlffl added, and the mlxtoi 

: 1 , mad. by a moir^t of ,,, ,rttli reepert to th. effect produced opon the itrowOi ?“"« ** •" '»'>«' • «* *• 

i^ottheiy^of vaiw and dwelopmcnt of plant, by Tariou. cetoro. Nat- I-ready to nae ai a apray 
nii ™ “ uraUy, however, It would be out of the question to , 

^ wof large areas of land with glass of one or another BIfectB of Fl 

m tha mactuna. In order to produce a given effect An Ingenious IF/ITHIN six months ti 

Freodi botanist, M Bobert Lance, however, has gotten v V teristlcs occurred In 
’ TniA OoBWtiOuHtNfl around this difficulty la a very dever manner by coat bouse at Galveston, Texai 

Ml show a new motor trw^ lug grapes and other fruits whidi it is desired to pro- on American engineering p 

os that is now being manu- tecC, with a solutksi coDtalalag a h arnU o ss blue engineer eye-witnesses on i 

Among the Mieclal features cotming matter with their condusioos, is 

hreepolnt suopenelon and If. Lance's method lapartlcnlarly designed to prevent "The warehouse was a t 

fringna growths by means of a colored screen He U^lnch walls into ladepei 

ng-wbeel prindpl% the hy* creates this screen by* spraying the leaves, sulks. The design is simple, coo 

» stesrlng wheel to a stmiAe flowers, and fralU of the plants be wbtbes to prt»tect diameter columns spaced i 

works automatically. The with a dear adutlon which Is obtained by adding green, with vortical rtMis and h] 



llM itw^r ihBi eC tW Bvv iMwIm tiM •wvel fNB^ 


blnek Indlgov or. violet 
dyee to water conUln 
lug a suiHwci; such as 
sulfate of Ume, time, 
talcum, kaolin, etc to 
uhleh the dyes In quea- 
tlon arc attached by 
nieaus of iroshly precip¬ 
itated alumina (ahnn- 
Ina is a single oxide of 
alumtnnro) 

U Lance esiteclally 
nH-ommends a solutloD 
pnqw riHl bm follows 
L Itrn marine blue, flOO 
gr ultra marine green, 
gr , ultra mgrino 
\ Udot 100 gr These 
amoimtH of the three 
kihadeu ot ultra marine 
. , j . dlliitwl with ficvcral 

rate losd of 80,860 pounds liters of wattr and to 

dilute solution 2 kg. 
of Mulfnte of llmo are addofl, Itcsldes 1350 gr to 
1 loo gr of puherIxeU quick lime* ^Vhlm tlie muiui has 
attained a uniform color the dyes aa* attached to the 
Imso aa a sort of lacquer by loeorporatluK 1 kg of su 1 
fate of alumina <ir else 1 'i kg of olnm The lime 
decomposeM the milfnte of alumina or the alum, aettlng 
free the alumina which at once flxcH» Uie color U|Mm the 
partkles which nre meant to support It, and at the 
same time gives more* adhesive isiwer When the 
reactiem Is HnlMbcd enough water Is added to bring 
the volume to 400 liters and tbo mixture la then ready 
to bo sprayed on. 

M lADce has modified this method for use In certain 
cases by adding to the si>ray an antl-cryptogsmlc anb- 
stance Zinc chloride and xlnc sulfate are well known 
in modkino as aullse|>tlcs, so that If sulfate of sine be 
added to the solution the latter will be even better as a 
germicide To pretiare this aolntion 1 kg of snlfsta of 
sine la dissolved In 100 liters of water 500 gr of pul¬ 
verised Ume are added In order to precipitate the stne 
in the state of the hydroxide and to decompuue eventu¬ 
ally the total amount of the slumlua aslt employed aa 
a fixative, then with the maas thus obtained from 80 
gr 1 (N> gr of the dye stnff Is incorporated When this 
la done 250 gr of sulfate of alumina or 875 gr of alum 
are added, and the mixture la stirred vigorouMy for a 
quarter of an hour, It Is then filtered, after wlilcb It 
Is ready to nan aa a apray —By M Tevit. 

Bffeeto of Fin on Coneroto 

W ITHIN six months two fires with similar charais 
teriatlcs occurred in a rrinflircsNl concrete ware¬ 
house at Galveston, Texas, according to an artlcto In 
on American engineering paper, the observations of two 
engineer eye-witnesses on the behavior of the structure, 
with their conclusions, is as follows 
"The warehouse was a two-story boUdiug divided by 
U^lnch walls into ladepeudent suctions 800 feet kmg. 
The design Is simple, comprising 22 Inch and la-lnch 
diameter columns spaced at 20 -fout centers ndnforoed 
with vertical rtMls and tqilrals snpporttng flat slabsi 

The flrst floor was 9 to 
12 Inches thick with 4- 
inch drop head 6 feet 
square The roof was 
6 to 8 Inches thick with 
3-lnch drop head. The 
floor loads of hemp 
were exceedingly bmivy 
and In burning devel¬ 
oped great beat In the 
first flro the fioor stood. 
In tho second lire no¬ 
ticeable facts were the 
complete destruetkm oC 
drtjp heads though ad¬ 
joining flat slab was In¬ 
tact. and the weakness 
of construction Joints 
In offering resistance to 
fire The results of 
these fires show condu- 
stvely tho great value oC 
flat surfaces without 
sharp oorners of any 
kind, ftpandrel beams 
or^r doors were almost 
completely destroyed, al¬ 
though flat slabs adjoin¬ 
ing remained neariy In¬ 
tact Drop beads and 
beams sultered shal- 
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SCIEtmTiC 

How Much Water for the 

Development of an Automatic Traneptnttioii Balance 1 )gr 60 Vev 0 lMBt' 9 eicitt|Mi ' 



A\ liigeiilmu automatic tronHpIrattun balance ban 
bevu davlaeU by tlic hcIi iitUtH of the National 
ntpartment of AKriculturo nbo are condnctinic in- 
vcHtiaatloua tu aiw.'t.rtaln tUc water rcqulmncuta of 
\arloua kludB of planttu Ihe water reqniremento of a 
ffiven crop, or the transpiration ratio, hn« long been 
known not to he conatant, but to Ite deiwndont on and 
Influencod by ^arlatlona in many enrlronmental fac¬ 
tors, anib aa the temperature and humidity of the air. 
the velocity of wind, the Intensity of aolar radiation 
and the fertility of the soil The water requlremeut 
of atnall train cropa tnnvn In a cool, humid region U 
much lower than that of the same cn>pa when grown In 
a dry reghm, aoeb as the western part of the Great 
rialno, where they are aubjected alao to high winds 
and great aolar radiation. The matter of the water re- 
qulnonenta of plants Is of great economic Importance la 
connection with the agriculture of the st^-arld re> 
gloaa, since the crop or variety which is aKWt eooooa- 
leal in the use of water, other things being equal, U 
ortdraUy the one beat adapted to regtuna having a Um* 
Ited water supply 

Heretofore^ plant tiansplratloii experiments have 
been conducted under groat difflcultlea, as hand apring 
balances have been used to weigh the growing plants 
potted in apecUU galvanised containers in order to 
keep tab on the amount of water they received and the 


By Geoi^ H. Duef ‘ 

and a aenilMUty of 6 gm. la used as the foondatlon of 
the automatic apparatus. This aeale was AtM 
a abort oelnma so as to oentfaUse an the meffhantmi 
below the level of the top of the pet In whidh the 
teat planti were grown Ae auxlUaxy eqolpoMat of 
the antomatlc balance oooaiata of a apectgl, halMropp 
ping devioa, a ball receiver ea the beam^ beam eoa- 
taot mid marenxy cupa, oil dashpot on the haam, a 
spring mohw for raislv the baam^ an adlnatabto ooos* 
terpolae for ralsiug the eeatar of gravity of hal* 
anced ayatoa, a recorder far regtstotiag Iha asaft tUu# 
at whldi mA haU la dr oppad, batteatoa tad tailed 
and a eaaa for protecting the me ch a ri am fkam am 
waatbar Tba oparatlon of the machanlaB la afagpl* 
and efBelebt JU tba plant dc c re aaa a m weight due 
to tramqifratlon. the beam of the aoala flatU unto an 
eleotrio contact la eatablUdiad at the front and of thh 
acaloL Thia cloaea a <wclal relay drenlt with tha fa- 
aalt that the balMsopplag device dapoalta a ban in the 
conical cup shown In ona of the aceompaiiylng Ulna- 
tratlona. The weight of thtti hall tenda to raise tha 
scale beam. The spring motor fay rn aa ne of a g pael at 
cam arrugement ralaoa tha beam pnmiptiy and poal* 
tively to Ita uppar position and na thIa la dona, tha 
time of the event la Indicatad on the drum of the ca« 
oorder 

The conical ball receiver la snapandad front an as- 


▲ eMTMftavt tjf «* tmr 

tiM at vUA te dmvwm M 4i*w< 

nr Doetor llkrvia, oua «r tt, K 
te a«» ia Maawtlw'frtth natMnMa tal* iNm 
racofdar baa a druat U laite la 
mafctti ona ravolnttoo la sbr hoota 
otket by a aeraw aa that tha fapf d ho ha pgrlwln.ihh' 
raoorded rida by aide «h tht mm thast A 
feature U a rigaa htta(dunent on tM nayurir Id 
of wbirii tba tradng pan la psarnghenlly d |l g dfa» d fmZ 
tima tba magnet dreolt la oloaML TW lM« d 
whkh la much aaalor to tpAd thdh tha 
In Which tha pan ratung to tt* intttal poatthlh whnh 
tha circuit la opened. The dvopptud t<im haUh 
rapid aaccGaalon la easily aasn in 0m ahaidf hawd apt; 
goopoptof thadonUaodhathntladllQcMtfafmBitlM 

In a mooed of tba ordliiaiy type, tha te^ 

pimtkm hnlanca vracka vary aatfafaatOrUy sawspttnlha 
pMBhot of whlrlwhMfla or anddsn fnata which tha 
axpa rti a Mit al ptanta and tend to gtya a t nm m ln i t^ d o 
rata whfdi la moMcntarOy too hlih, Tha ttt of Ihid 
novel i^paratua la aiding ott IhdsmI fhngtng nxpafta 
to aaontnin fheto about the water t t gn l r aia mts of 
plants which pceviouMy bava haan ImpoaafWa of data*^ 
mtnatfon owing to tha lack of a aatkdhctocy and 
edlolent asparimental apparatoa 



L 4 ftt UnmUalhefeonr and wuub cric w s oU-fMhIofwd maUwd of wmdufUaa ^Mrt tmnmlimllan tads, Ccalsri Ifanr aahamlls hs hs m s wmi la hwHasIlDW hr OatSMmi ftudUf silmtMa flats 
■nwhlMi sOTumtafar nword Uw tnuuplmtlan Iqwn of pfauita u tk«r srow JNskti Pront of fa shw o o with tow r tevsi, Sfa w r in a amlitnl—, Tbo tsM atsm haU ooMnlnsr Is attftessMs la Ids ^aSr 
rlsKt-amd oofwff, tho boUt poMdan down threiasfa tbo boO dtoppor Into tbo faiubot at tbo ootiwao Hsht. Tbo UMrtea SMSsr hr taMpa Ibe bssai If ibovn sS agaor Mbbenf riia the dUdiasS 

sppsan banw tts wslalit seiTtar 

Tha aM and tha naw appaimtaa amplayad hy Oovemnunt farming adantlria la daUrmjMiff pUat traaaplratlsa 


amounts they transpired or which evaporated By tia> 
Ing galxanlied containers with close fitting oovera pro- 
vlded with (qxmlDgs for the plmnU and sealing the 
<menlnga around the stems of the plants with wax, tba 
natloaal farming experu oUmlnatod the loss of water 
due to evaporation. The large iK>tM <if plants were 
weighed onoe dally and were maintained In a eereened 
Indosure to ^otect the experlmenUl plants against 
birds and possible hallatorma. These teats have dhown 
that alfalfa la far higher In Its water reqotrement than 
moat of the other popular farm crqpo- It requires 
double the amount of water that wheat and other 
small grains do, three Umea aa BUMh as com and four 
times aa much as millet or aorghum Theao rasnlta Indi¬ 
cate the impractlcabUlty of growing alfalfa In regloiia 
of limited rainfall when fbrage Crops Ilka aorhhtua 
or millet are available which will prednoa the aama 
amount of dry matter with one-fourth the amount of 
water Varieties of the same crop show meaanralde 
differences in their water requlrementa. This auggeate 
tha poaathlllty of developing atralne which am mrii 
mom efficient In the use of water than thoaa lagg 
grown la the dty-laud regfams. 

Tha new antomaOe weighing gpparatu davlaed 
tlnda ham's expert agrteulturiate la ae arfangad 
the exp eri men ta l plante can be txponed ftraal^hiid note 
ttnnoualy to Ika weather. A amaU platform aOMPtelCh 
ngate haqidpga having a carrying capacity of fioo ka», 


tenaion of the acaia heem an the gama gtda ha tha 
plant load ao that tba added weight of aw haA date- 
penaatea for tha loaa widch tbm 0tent luffam ly tra w wO* 
rarion, ^ haU meilvm la anapandad troW a huifa- 
edge whlrii Bag itt tha ptana d tj er m ln ad hy two oHhar 
knlfwadiaa on riw bean, htataaoa fmw tha on- 
teal knife-edge la m ohonut thet the w^ltjkr of the 
ban comapnda to a dten^r of 20 gn. In 0W vaiiht 
on the acale pUtfoma The dropping of h hall tale the 
ramlver la ordlnakny gc a fi o it ht to ralee tl^ op0d rite 
end of the beam and open the circuit It anwiitlWM^ 
bappeuB, however, Whah tha transplmtlan la high 
and a goaty wind ig IdhPhWb |he heett thwiilna 
down until the tmfUptmttfaalulli bean aufiteleht ih te- 
qaim a eecond ball he ctemtamleuce tha loss la mfgkt 
BOffeied by tha pUnt 0adar each condBloha the bhl- 
aaoe would fall to fgMmda wllhont tha tuterTferim of 
aapoa protaotlvo darka Ala protectlqgi la ea mi ed by 
a gpring taotor whkh calaee tba beam to Itanppag gte 
4Uoa eadi Ume a ball la dropped and ttte 

fagaafree^ The aetov whkk donatste of a atMag May 
cbck woveaaDft equipped tlihi .a tea ta rediee tha 
ikaed ia eoatmUad^hy aa etefateo-aagnat Hdtaii tta 

auart M tfci ■ota* \ , 


B«v Last Gmi Tm Bald Ta«r BkaaOir . 

\X 7 BIUI liM wtertv mM* «m tit.rt mMw 

WOvolinitat, ite atlMn aa (6 

aaioaai 9 t tmm war fflir»P>ltr 

«)< taartlraUan. TMa la doafcHaaa N a a ta a BOM* l>- 

«M4Qaitfl/(tf adraataai^ Itf |» aiaa«C AHUM 

ai^ trm CUf^ Aft 

ttea dattac «M* wa ew taU Ikt *• aatni^^ 
bcta« Aowaraft atak^ beat iiaaaatetoaeaaa-'ftWWb' 
aiiMliMM bf twayNM. 


^ iw a a 

ba .aa IfbO# 


Uttla«»laMai 
ja*a^ be eohaUgghM 

B»a fiw ^adw 
haUallv Ih affhetadJ 



tehi- the dwMhw am 

irrfSsi 
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iBb# QtaMfft Oupiini' 

» ttMt ia tih* MrtMMMt «eiMr «C 
iriMM tiM SoMIVkt lit* ^Ehoii tlw oout 
; mitcm a emp*mav«tr umw <en>*n»* of 
Oh*mwl, thir* dir«it * ait|^ l^uit 
qoInB Ww o ttot eoroir of Seotitiid 
]U* doialebo wa* InliaMtod tqr a SMtoh fiiuu, 
*t appnunuMMi Hit lilah ^ant |oc 

)b» MMytag abgvt mtfUi ec Um two of tbaa w*« tba 
tanw BMOi, piA wtarHad abaot tt ontll h* 4add«d 
#*t dM **i*t t oa wovid hafo to ba aetUad on* way or 
di* ottiaVa 00 tNi aiiOBtad aooH to tba Sootdi gtant a 
*bakl«0*d t* apoka am and 
Md Ma oaaay 


SCIBtrrmC AMERICAN 
Flurtbdr Oite SMd ^ lladdM 

I N tiba Plauint Vidlcy onUm dlatrlct of Iowa oaloB 
aata wUl ba plaatti ttia comlna aeaaoa b/ machine 
Tlila auwftfno pUnIa tba aata tea timoo as fast as a 
Bun dot** llaebanlcally. tba daalanliig of a idanter 
whbUk would baadla onioii aat* pr taaa te d no great prob 
lama the dlAcnlty, ladaad* waa of another color A 
mac^lna wUdi ooold dlatliigaWi batwem the top and 
hotton of * aac waa obfiouiOjr Impoaatbie t rowers 
bowafor , bad alara>a pUniad tbalr aata right side op 
Tba ftaaibllitr of an oaion aat planter accordingly 
binged on tba queatUm of whetbn or not the way a 


dab NitlfitMuaa to 
b*t tMitod oat that ba Imd 
nb of o^toate tba 
toii Tba Itiab glawt then 

aafd Odt ft* voaid biUM 

bha a Mta to oroaa on, if 
b* would dw aura iiroaa on 
ttaead ajdt to ftaia tba 

>cqd tb igtaad So tba 

Idah ttanbar got hhn aa l f to 
wOrtoaniooiiatarweM a tra- 
w a d wyg Owaaw a r of aood 
OohynM etaar aeroia tba 
water to Saodand and 
wbas It waa donoi tba 
SoptA gtant croMid pear and 
tba bdt i|^ waa puUad off 
Praai Cacttttlaa at that tima 
wara not wfaat tbay are to- 
dayr a* dwre la no c^taln 
indtcndoa who won tba Ogbe 
—^ alt dapanda apon 
wbathgr tt la an Iriabman or 
> oatobia a n who taiia tba 

atoty. Bat tbU much to oertoln tba canaaway that the 
Ifiab gUat bout tor hto admaary to come over on 
la aOd tliara, and anybody may inapact it who doabca 
the aoeotaar of tba atory and wlshea to aea tba erldanea 
tor fatmiMf 

To abaadoii tba Hold of romanca and come down to 
that of fa^togy* too north coaat of the Omnty Aotrim 
to noCgola tor tba promemtorT of cotnranar basalt to 
w^Cb tba l agaod iwtaflod abora baa giran tba nama of 
Olaafg OauMWay Tbaaa pHlam are cloaa.flniiig, 
irragntar batagana In aectlon and mada up of Jointed 
tut* wytng toom a few Ineba* in height to aoma tow 
toat Tbaaa porttona are 
oonrac or conurva at tMr 
vppw or tower anto» m that 
tbag m aaatty Into Qoa an 
otbart ao far as wo know no 
■frptoradon baa avar datnv 
BUgad tba dipefa to wbl A tba 
fftotoattOH ptratotoi thoogh 
«f tba pUlara are ag* 

1 be aa mutb as twenty 
toat of tbato langtb Tba 
rabaaway la from 20 to fO 
toac ifW% and blgheat In It* 
barrwweai potnt It agtaods 
outward from tba clur into 
tba waUTf ffai up pe r snrikee 
taking a dtgbt (townward 
dtont bvt ona t oai ari a nt to 
mite waibiQg A It dtmenit, 
m kfUr 100 yard* that to 
aiwaya aboea water U 
r ed A ea a bHgbt whare It ta 
i at high tld^ and 
on emt until it to 
eoatotoitotg toat bgpsatb toe 
Wabd Tba 
afteibairtne Ottga akblbit in 
nuk^^glitm tob aame tor 
Ito ai^toortoUary to 
' at tanat 

IfBitonUy da. «***^*-^_^ - 
abardAto tba Gtontto Caaaa 

to wrprepa 

Aim an to Its orlglB* In mite of tbto 
the OaussWay may ba charac' 
in oHgto and lavutte In cofoiMMltloii* 
toa moltaa mattor to apudlfy in 
futtoi bewwrer* nwat ramala 



Wbaie Atoaka'a eaal aatci up a In (wo forty foot reins 

sat was placed in tba grootid mattered The mnthine 
would not only necessarily drop sets somAmea bottom 
alda-up—.others would ba left in ail conceivable poal 
ttons. For fonr years axpariments at Pleasant Valley 
have been muSar way to acUle tbto question definitely 
once and for all 

Ibeae Investlgattous have dtmonstrated that It miikts 
no difference bow the set is dropped In the ground 
This to In the production of globe onions which to the 
commercial crop at Plessant ValUy ^ or gn en onions 
or spring onions tt Is still desirabU that the sets be 
placA by baml 




of bavtog taad, la 

abaws niAd 
lUvtgttba 


ftek Att 


Bloat of tba oaiona Amerloona eat ara grown from 
ae^ not from aato fftv in (be drat place the daalrabiw 
Xty of an oolon set miPhtoe planter hloged on the d«- 
riraMty of aata Ms have come Into gaaml nse In 
this towa district bapauae of an oolou pest thripa 
Oatoob aaad bgtoaie more and more oaomtatn 
Aa sate tototo to ia Upad aacd onbma becama more 
patortiUn £!• baeauS a tbripa would migrate from act 
(hi later a too ns growing fi«o aaed 


pAtotaaratefUiid tha 
jteteteufor sato 


tbto year of a 


2ZS 

Abakan CMd FMte 

O NE of the elemeata that makes it almoat foUle 
to estimate tbe length of the period doting wblA 
the human race will lul^e coal available to meet Its 
power end heoUng needs to the existence of deposits 
that have ne\er been worked All o\er the wortd 
these are to be foniHl and n4ttarall> little to known 
about tbe character of the coal that titey will give or 
the amount that we mav hope to extract from them 
The> vary to sire from the ODe>man deposit In a 
country where coal mining to not g enerally Indulged 
In In eastern Ohio it is nn unfortunate funner who 
hiiH not got on bis land at 
hast one coal outcrop which 
h uuld work if be wanted 
t h to tlic millions of tons 
ktuwn to undertle a large 
iNirt of the urea of China 
Vmong the deposits of 
this ciuiracter that abould be 
of more Immediate Interest 
un those of our own north 
ern provlme of Alaska ft 
to estimated that these coal 
flelds cover some 20 000 
winure milea and tt to 
known tlmt the coal to of 
the lilglkcHt grade and of 
thUkneiw Our photo 
graih Is taken along the 
I Hiiuna Ulver and shows 
two >elni each forty feet In 
thickness outcropping one 
nbo\e the other In this 
nglon tliere Is coal enough 
to make amply worth while 
the (le\elopment of tbe dls 
tikt hot tho federal gov 
i mmeut s regulations, to 
put the iUHe mildly are not suc-h as to encourage tbe 
undertaking while the transportation costs to any 
IMdnt of InrM consumption are S(» proMematleul a* to 
make It problc matlc al when the depoidrs will be worked 
Hut they are always there constltuHnc a material 
reaene of ccmiI against acute emergency 

Tlic Uva-Chrom Process of Color nMtographj 

T Hh methods of color photography thus f ir employttl 
ha\e had the dlhadvsntage of devuonding a rather 
long time of exposure Thiv are usually known as 9 
color process and an haiced upon the fact that all ccA 
on. can ho produced by the 
mixing of S primary color* 
—r»Hl >ellow and blue A 
writer in Hertmm m E 7 «toar 
Mfm for ktay 1021 dcscribaa 
H new process knenm as the 
liaArom process by 
mians of wbkh the time of 
pziHxnini ran be moA 
shortened Whereas In the 
*t<x)lor process the times of 
c*xpoRare tenr tbe relation 
1 4 7 In this now process 
till ratio is 1 1 1 Hence 
the period of exposure may 
l( shortened to 1 second or 
even In some cases to ^ of 
a BCfond In whIA case of 
course a largo diaphragm or 
Antter must be emph»ed 
1 )} tbe use of this new 
method a considerable ad 
ToncL is made toward tbe 
long hoped for goal of tak 
lug iibutographs In natnnl 
coioiA and ezperinwnti 
along this line are already 
verv promising 
1 hi UTa.chrom Aoto 
graphs are exceedingly dear 
cat and distinct and the col 
ora are reproduced with 
admirable faithfulness this 
m true of Interiors, which ordinarily offer a good deal 
of difficulty Since the plcturen have no **graln, but 
sro produced on tbe wttooth plate, or rather on tbe 
emulsion wblA covert tbe latter a Oonparatiwly 
feeble sonree of 11 At to an that to needed—e g a half 
watt lamp coniiected wlA tbe wrlrlng of the room 
For outdoor Aotograpby of every aort tbe ndoctSon 
In time exposure Is a decided advantage It to 
only under selected conditions that efxposures of over 
a seco nd Au ba made of most of tbe common objects 
about US, aa every amateur pbotograpber weu knows 


latten of eximordinary ckaractmr 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work bt Ae Arte 



9l«ctflc titotlibnisli 

All Electrical Tooth-Bmah 

W E may atJll lack tbe clectiiiml taco- 
WBHtM'r, the electrical cellar and’ 
Ua fnatenor, ami the electrical exploKT 
for reatorinff dropped collar battooii to 
m from thoir bldlttff placca, hut tsc 
are comlnic on uevertheteKa. Moat of 
nt may be auppoacd to have liecn to the 
dentlat at ono aad time nr anoUier and 
to hare had experience with the Indue- 
trioua little dluana with which be dlfta 
hoica In our tooth (Vrtahily thin clcc- 
trltal modo of attnik Is more ctFeitlve 
than hand work would Ik* And If this 
la tbe case, why not employ It in the 
humoly (rrer>“*iuy Job of tiHithbruahlnK? 
Tbe outfit that wo Illustrate echoes 
*‘Why not,” Judeod Ihe aiiparatun Is 
alx Inches and a half wide by eight ami 
a half long, It can be attached to any 
bathroom wall uud drlTen from any 
lamp*socket And It will clean your 
teeth lietter than yon ever cleaned then 
by band 



A Meter for the Electreiriater 

L ess than ever need the elec*troi>later, 
f with the foot-ampere meter here U« 
lustmtcd at bis disposal, depend upon 
giicKNUork Tide meter consists of a 
amali ammeter oonTcolently mounted 
with u Hpectal olectruda which is sub- 
merged In the plating bath when the In- 
Htniment Is hung on tbe tank rod and 
which causes tbe dial to register tbe am 
pores per square foot of curront flowing 
to work or from anode. 

It requires but a few seconds to take 
a reading, and the plater needs but to 
hang the instrament in dllfcront iiarts 
of tbe plating vat to measure the cur¬ 
rent density at any point Tbe satis¬ 
factory results are obvious. 

Recent Patent DecMons 

Inspectisa of litigant's Reeords^Ia 

a stilt by tbe McLeod Tire CoqmrAtloD 
agnliiHt tbe B F Goodrich Go. and on 
a motion by tlio plaintiff to be allowed 
to Inspect plans and drawings, etc, 
Judge Hand raid 

It has been the pructice In this dis¬ 
trict tt> attempt to simplify the Issues 
and limit tbe testimony necessary at 
the trial by allowing insfioctlon and 
compelling ausvver to interrogatories in 
patent ceases very liberally We have 
Hto|iptHl little short of requiring nlmisit 
crerychirtg exceiit the names of wit- 
n(*8sos and such information as would 
onalile the Interrogator to bring forward 
iiutnithful testimony to meet tbe erl 
douce of his adversary 
•‘The mily obJ<H*tb»ii to re«ialrlng Iti- 
Hiiectlon of working drawings or blue¬ 
prints from the re<*onU of the defendant 
shoviiiig molds cores, and other work 
Ing fuirts abteh have betm useil in the 
commercial production of defendants 
tires is lieiwuse of the miteutioii that 
these re)m*n*nt the details of a secret 
procc*ss of mauufuuure employed by 
the defendant l'>ven If tbtme things are 
Horret tliey could li« produced at the 
trial, so that 1 do not see how the privi¬ 
lege can lie preserved absolutely 1 
therefore grant the Inspection called for 
i/cLcod 7 Ire f*orp v Ji F Qoodfich Vo 
U S D C of N Y 

PatmtabUlty of New AHoys^Appoal 
from a District Court from a suit where¬ 
in the ilecroo was tor tbe complainant 
lleverseU 

The patent relates to alloys of Iron 
and steel and particularly to tbe latter, 
where nickel is employed as one of tbo 
alloying nmtals, and ttm object of the 
Invention Is to produce an extreme^ 
tough metul great resiataitce to 
shock 

The Churchward patents for an alloy 
of steel are held void for want of pat- 
eutable invention The point of law de¬ 
duced Is that aorelty, in the sense of the 
patent law, io tbe proportion ol baate 
metals used In an alloy, Invcfivea not 
merely figuring out proportions differing 
from any knofwn before, but new reeulta 
from the new proportlona, developing a 
new metal or an old metal with new 
characteristic of structure or perfomi- 
ance ^siaieAcm fiffeaf Co n Ckarok- 
leertl £i/cel Co, U B C O A ^ Pm. 

The Right of a licewlag Patentee 
Agaiagt an Infringor. — The defhadgnt 
admittedly sold lu products ag Tweedle 
boot tops. But the defendant cunteods 
that since the Tweedle boot top is 
made and pat upon the market hy the 
Tweedle I'>Dotwear Oorporatioo under an 
exclusive ^ocfise, tbe plaintiff ladlvlda- 


ally has no Interest left therein which 
he la entitled to protect by a suit in hts 
own proper person as patentee 

Finding la for plaintiff. In an action 
by a patentee to restrain infringement of 
plaintiirs patent, and also to restrain 
dsfwidaiit from oslng plalntl/Ts name in 
and about the sale of articles infringing 
plaintiff’s patent (that is, for unfair 
(tMnpetition), tbs queetlon whether, 
since the artloie patented by plaintiff 
waa made and mariwted by a corpora¬ 
tion under an excloaive Uoenae, the ^In- 
tiff had suIBcient interest left therein to 
sue to restrain unfUir competltioa, wnald 
not be considered on proof of bnt one 
sale by defendant of an article not bear¬ 
ing plaintiff’s name, althonjdi die rale 
was made in response to a call for plate- 
tiff’s article, where onch sale was made 
for the sole pnrpose of making tbe case 
upon such question Twtedio o Aopsl 
VO, U B D a of J/o 

Invention in Process Patents.—This 
Is an aiipllcatlon for an Injunction to 
rostralu alleged lufrlagemeiit of a patent 
Kivering a procera of separating the 
moisture from llqulda The defendant is 
i*ngagMt in the business of condenslDg 
and pulverislDg milk The aiipUcatiim 
Is reidsted on the ground that the patent 
Is Invalid and that the defendant Is not 
shown to Infringe In a general way the 
ixrocess cfmslsts in Introdnclng the milk 
to a concentrating chamlier wherein It 
miiy be heated, and wherein also a vac¬ 
uum is maintained for condensing pnr- 
pfises. When the product has been con- 
tlensed to a requisite degree. It Is with¬ 
drawn throagh a pipe and introduced 
{Continood rm page ttT) 

An Alarm to Foil the Hold-Up 
Blan 

OU>-T 7 P men who hove been special¬ 
ising lu the roblH>ry of bank mes¬ 
sengers and payroll carriers will m»t re¬ 
joice in the Invimtton of the latest se- 
nirtty satchel, designed as it Is to pre¬ 
sent their silent gi*tawRy Tbo satchel 
is ordinary enongh In appearance, save 
that it is of steel In tbe lid It canlea 
a monster liell, operated by two dry 
cells wtaltdk ora capable of ringing 
the alarm contlnnoufUy for six honeg. 
The switch Is hidden in tbe grip haiklle, 
and has two buttons^ so arranged that 
when tbe mesmngar discovers that he la 
lH*Jng held np bo can Instantly push one 
of them The alarm will go off and stay 
off, and can be beard for a distance of 
half a mile. Tbe second button is for 
previous adjnstment, and leads to a de¬ 
layed actlaa that Mda tbo ringing op 
for ton or twenty kee(mds--enofigfa to en¬ 
able the messenger to maks kto getaway 
from tbe Immediate range of the hoM- 
np man before tbe latter discovers what 
he Is np agateit. Wo most agree with 
tbo Inventor riiat no crook to likely to 
march through the stree t s carrying a 
ringing satehsl, or to get very for with 
It If he attonpte it Certainly, unfU 
the stick up artists leant how to put 
the mnlBer on the bell Instantly and per- 
ffiinentty, tbe new triOk ought to be 
offective And that to air that oopid M 
asked, for the man who to oopbig wtUi a 
erwA must expect.to rita'gge nto plen 
of campaign m feet m tbe en»k leans 
what it in 




Oantei*Miaa«S«» 

The alarai-beU sat^el fOr bank 


eengers 

ropoUtan district—In fact, It anything la 
the nature of error is made, tbe pump 
delivers a bit more gas than we pay for 
lint In toss fortnnato dlstriete the svrln 
die pump still holds sway, Ond anything 
designed to put It out of buslnesa to 
welcome to tbe motorist Snrii a device 
to tbe one lUustrated herewith, which 
pumpa the gnsollne from the nDder- 
gronnd storage chamber into a hollow 
glam container at the top of the stand 
This glass to filled and emptied into the 
tank of the car g gallon at a time, in 
the language of the manufacturer, It de¬ 
livers while measnring and fllto while It 
delivers. It protects bnyer and setler 
and operator against any controversy 
It is of particular Interest to the boss 
seller, bsesuse each of hla employees has 
a key and cau opersto the pump only by 
tbe nra of this key, and at tbe end of 
the day the pump yields a printed rec¬ 
ord, on cash-register tape and in caah- 
register style, of the day's bniligm 
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Stfitg Ftood FMi Sr the Bmidtei 
Mimon 

(COftlim^ from pope fid) 
jKHnul hftftlth ftnd we^-Mug of the fltf) 

Tbe flAh tniinlOK eftmpe where Che roe 
coed aiemhen of lie flany tribe ftto bnrd 
ened for tmnaportfttinn to lulftnd wmtere 
ere loca^ted at La Croaae. Wla, and 
me, Icim At theee plaoea the flah are 
maliitained In apecUl Unka wlfboat food 
throogh which cool, dear water flowa cnti> 
tlnually until they have recorered from 
their landwreck experlencoa atifflcientty to 
be ahlpped to new homea. The Bureau of 
Klaherioa now uaea all steel distributing 
cara eitulpped with the moat modern and 
elMeat conrenlenoea for flah transporta¬ 
tion These cara are alwaya hauled on 
faat mail traina ao that tbe flah will be 
In tranalt as abort a time aa poaalble. 
Bomettmea a curload of flah la aont to 
one place while on other occaalona the 
ahlpment mnalata of a mixed carload for 
aereral different places Often farmers 
in wagons or automobile trucka meet the 
flab train and recelTe their unotaa of the 
flub which they hare requeat^ for atoek- 
Ing piirato and public ponda and lakes. 

Tbe fish rescue work has nerer been 
able to develop on the economic scale 
which local conditions along the Ohio, 
lillnole, Mlaeourl and Mlaalaetppi Rlrers 
Justify because CongreM has never seen 
lit to make deflnite annual approprlationa 
for the extension of this work. At pree- 
ent the rescue work expenses come out 
of the general fish propagation and Im¬ 
provement funds allotted to tbe Bureau of 
Plaherles. The annual lescue of land 
locked flab la minute in proportion to the 
vast unmlinni mhlch are lost due to the 
non-devdopment of thta emdont method 
of conserving our food and game fish ro- 
aourcea. There are strotdiee of river bo^ 
toma in the Mlaalsslppl Talley over 50 i) 
miles In length which yearly suffer from 
uprlalngii and overflows where alieolutely 
u<» flah rescue work la condiiitod despite 
that the losses of valuable foundation Osh 
stock are excesrive A little rescue work 
is now bring done akmg (be Illinois Iltver 
and these actlvttlea should be extended 
expeditiously to «»ver the Missouri and 
Ohio Rivers also The states that border 
on the MIshImUppI should demand of their 
Qovemmmit representatives that more ex 
tiuwlve and detailed attention be devoted 
to tbe saving of food and game flah car¬ 
ried by floods from their normal places of 
abode to landlocked locations which 
sometimes are several miles Inland from 
tho river cbannela 

Recent Patent Dedalonn 

(C'ofellwiMrf /nnn iM^e 
into a desiccating chamber under prea- 
snre through a spraying derlce, and Im 
mediately carried through such Cham 
bar under tbe Inflnence of air or gas as 
a daalGcatlng agent, whereby evapora^ 
tloa takes place to such a degree that 
thp particles of aoUds are precipitated 
and removed, after passing through n 
•craen, from a collecting diamber 

Tbe Injunction Is awarded, and the 
lferrUl-8<^ patent la held. In vicar of 
its gmifral use, to disclose Inventloa. 

WhAe dalma for a milk drying and 
pniveriring process were allowed by tbe 
patent oflke, the fact that other manu¬ 
facturers, after the expiratlan of (be 
patent comliig the pulverising proooss, 
deemed tt necesssiy to uoa tbe ooodsnsa^ 
tton bAore pulverising, shows tiiat the 
claim of patentee that he produced ha 
improved result, wbldi wss an inventlmi, 
and not a mere asdrogatlon of former pro¬ 
cesses, Is well fbvmdeiL That It %ould be 
pofKitde to schieve tbe result riffslaed by 
toe patentee by toe use of old pro ca ss oa 
with greator care obd ikto than had been 
foemb^ used does Aotdlmove tnventlsii, 
siikM the sUnlttstlmi of w neoessttr of 
guest dWMi& IflSPfove- 

ttdshvWliNi^ JT^rria^edlc 

do, «. riSTiii a /> 

,ller^Wn»a CH^jp^-Th. Pi*- 


euts in tola suit have to do with devloes 
used In toe sharpening, by grinding, of 
those cylindrical metoKoitting tools known 
as milling cutters. The essential ele 
menta of tbe niacbluc are a grinding 
wheel and a spindle hoed, for holding tin 
tool to be ground, ho adjustable with n 
latlon to each other as to bring tbe grind 
lug Wberi to net niHm the edge of tb( 
tooth at tbe desired angle Tbe machine 
Is also equipped with nn adjustnlde arm, 
bearing what Is known as the tonth rest 
upon the end of whlrh tbe bmtb Is sup 
ported while ground 
It is contended by tbe defendants that 
there is no invention It la also con 
tended that the patent In question was 
anticipated by various devices and pnb- 
Itcatlms. It U held herein that tbe De 
I^UW patent which 1m the one In ctm 
troversy is valid and not anticipated, and 
alig> infrinfad. 

'hie mere adoption of common expedl 
enta in adiqitlug an existing machine to 
a new use Is neverthelesM Invention 
where the thought of the adaptation Is 
new CimciHntUi MUling Mck Co t> Oak 
leg Toof Co c £r X> C o; 0 

p«ail 8 in Plants 

F ew people realise that there are 
such totoga as vegetable pearla \ct 
now and again, In certain tropical plants 
curious hard round substances are found 
which one may properly call penrls, soring 
that their composition la almost identical 
with toe prcMluct of the oyster For In 
stance, occaaioually In Java toese snih 
stamps are discovered In the Joints of 
bamboos. On analysis tbe InxIIcs nn 
fouml to consiNt of almont irare curtiofiaft 
of lime—the same substance which guen 
to toe make-up of the pearl of the oyster 
Now and again similar bodlra are fonnd In 
the cndoH])crm of tbe cocoannt while tb«‘w 
plant pearls are kuc»wn to occur In the 
wood of the pomegranate and teuk tn^s 
Tbese vegetable pearls are somellmts an 
large aa a hasel nut although as a rnU 
they ore somewhat smaller Kxh< Hy how 
the Tegetahle pearls oriHC is not fn 11 > 
known They ore generallj Irileveil to la 
due to an exc \448 of eakanHAW and alii 
dons matter In toe plant 'Jlie plant 
IMKlnla ar« ranHy seen muirt from the 
East Indian Islands for they aro highly 
Tolne <1 as cliannH. The owner will not 
port with Olio for any flgnre seidug that 
UN long as he holds tike ]iearl be eouMldom 
that be will bo liiuuniie from all ilia 
wrhlch commonly assn II mankind. 

FooUng Fiflh With Colored Nets 

D uring a journey of exploration U* 
Dalmatia, Dr Rudolf Dltmur of 
Gras observed that the I>almutlan llHher 
men used nets dye<I in wxmderfiil Hhadeti 
of brown and bright green Searching in 
qoirlea on bis part lirouglit out the fa<t 
tout tbe green nets were dyed by ineHim 
of an extract maile from tbi. PMaeta 
butUten»t while the brown nets were (M>1 
©red by a dye obtained from the liarit of 
the Pinufi m«$U*pmM{n Tho flahermen dye 
Ihrir nets by no means for the sake of 
mere plctureaqueneia. They hare found 
by experience that while the flsh are 
canny enough to fear too white nets and 
flee from them, as from a ilaugcr signal 
they swim calmly Into tlie mealies of too 
green and l^own ones It seems proltable 
that this la because the green and brown 
strands of tbe nets are not unlike the 
floating Htrauda of SBaweed, though an¬ 
other cxplanatloa which has been mig 
gvsted la that the eye of the Ash is un 
able to distinguish these two colors from 
that of the sea water 
Tbe dyes in quoatloo are extracted by 
means of freah wgter from tbe bnilaetl 
bark of the plants mentioned alaive 
After too nets have been well soaked In 
these natural dyes and then thoroughly 
dried, the oolors are found to be fast both 
M regards water and sunlight These 
natural dyes aro also used to color the 
salts ot toe boats and they possess the 
further advantage of conuinl^ otls and 
tannlaa wliicii exert a pre se r v a tive action 
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Merit the confidence 
thousands of indus¬ 
trial plants now re¬ 
pose in them, due to 
me reliable, effident 
service they give. 
And the Tycas organ¬ 
ization stands ready 
to serve you in this 
same thorough and 
practical way. 
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The Sdentific American Cycbpedia of Formnlai 

Partly baaad on the Twaaty Etgnth ESditioa of 
"Sht SdaotiAo Ameneaa Cyclopadia <u Notea and OnailM 

Edited by AUBERT A HOPKINS 

T his valuable work la a careful compilation of about 16 000 
■etoeted receipts and prooesaes many of which have hereto* 
fore been secret Nearly every branch of the useful arts and 
mdUBtnes is represented Never before has such a large coUeo* 
turn of valuable formulas usefbl to everyeme been onfeied to 
the public 

This volume may be regarded as the product of the studies 
and practical experience of the ablest chemists and workera m 
all parts of the world The informatuMi given is of the highest 
value, condensed in concise form convenient for ready use Al* 
moat any inquiry that can be thought of relating to fmmulaa 
used m the various manufacturing industries will be found an¬ 
swered m this volume 

The formulas arc clasvfled and arranged mto chimters con¬ 
taining related subjects uhile a complete md«x made by pro¬ 
fessional librarians renders it tasy to And any formula deau«d 
Those engaged in any branch of industry will undoubtedly 
And in this volume much that is of practical use m their respec¬ 
tive eallmgs 

Hundreds of the most excellent suggestions for those udto 
are seekmg for salable articles which they can manufaeture 
themselves profitably on a small scale aie also included 

It 18 beyond question the most comidete and authontatlTe 
book of receipts puUisbed and is a revdation in its line. It 
should And a place in every laboratory factory and hmne 
' As InduqucnsaUe as a Dletlonaiy tad More UeefnP* 
SaMuUally Beead hi FUH FlmbU FabrtInM. 
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ACCESSORIES (eotcept Vacuum Tubes) of evsiy desaripCiOB 
suitable for expeninental or research puiposea 

This IS an EXCELLENT OPPORTUNITY for Celb|«B BadQfr- 
Sdiools and Amateurs to buy Nairy B A P T O IBmilwiMsHi at 
ATTRACTIVE PRICES 

IFnte to-day for Navy Radio Catatogao No dOl-Sl 

The surplus materials the Navy has available fbr salo have been 
grouped aa shown bdow and catakguea daseribiBg these mate- 
rials will be sent on your request 
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Horace Greeley 
Couldn^t Tell Fortunes 

I F he could have looked fa eaongh into the future 
he’d have modified his fiimous juece of edviee to 
young men He’d have amended it to reed **o*-aiid 
you who can t go West, kmfw the IVett ** But that 
cooldn t be done in thM di^ To iiww. a maw 
had to go • . 

It ta» h* dime turn 

It IS possible—not only possible but awy—te toew 
the Far West and to know it intimately without fbug 
fiirdier West than the ehadow of Morhea Ghc^V atatue 
befae the Tnfaue bsuUihg 
Hew f 

*rhioagh SUNSBT Mdouiflc Bora in tfle Weet gad 
grown there to the statBs of s Nadoaal wngeyt^f SumVT 
nuthfiUIy minors thasymt of the West Twethu^heth 
dtfficalt m the extreme Ibr any dfar magaraif to do^ > 
SUNBBT does widiout elhaMhiott^ its vm aatura, / 
ligivcs Its readeta ffaNlKMMf tagi^ett reNefy /aa 
i^acstioas. and thq aAgk on fVeiMMf yUKSI 

^Uasiwms. Jr 
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Electrification 
of Merchant Ships 

T hirty years ago we h«d “hone cue.** fhor^toiy office hullditigi, 
oil and gu for hi^tmg, factxuy power from a tin^ steam engine, and 


X oil and gas for hi^tmg, factory power from a sin^ steam engine, and 
the old “steamboat.*’ 

TODAY we have electric s t r ee t and intenirban railways, dectric locomotives, 
fiity-six story office buildings, indxviAiU motor driven factory machines, 
and we are dectnfying ships. 

IN THE NAVY there are already single vessds in service or building with 
dectric power idants ranging from 6000 honepower to 180,000 honcpower. 

WHY are Merdiant Shipa being dectrifled? To save ftid, labor and time, 
both in port and at sea, thus pladng tiie ddpping indusixy on the same 
economic basis as are otiier modem American industtieB. 

Foreign credit will soon be resto r ed and the industry of Europe will be 
reconstructed. There will be use for a iaffe American Merdiant Marine. 
Ships that are idle, and too aqienaive to operate, can be made into profit* 
able carriers by dectrificatkm. 

The success of the Am»ioan Merchant Mmriam will dmptnd largofy 


i opon its eilaotrifioatjon. 

i Westingh 

I There is a large corps of V 

A marine problems but luni 

A needs of shipping. 

For planning new ships or 
omy, Westinghouse Marii 
lowing applications: 

Bleetrie Prepdden 
Power Qensrttxm 
Power Distribution and 
Geared Tutbinca 
Motors for Csrfo Hsadl 

WESTINGHOUSE ELE 


Westinghouse Marine Electrification 

There is a large corps of Weatingbouie Engineers who have not only studied 
marine problems but have s u c cesaft ifly sqppUed dectric apparatus to the 
needs of shipping. 

For planning new ships or reconditioning eld vessels to^^tshi better epon* 
omy, Westinghouse Marine Engineering asaiatance ia aviilable on the iM* 
lowing applications: 

Bleetrie Propdriee Motors far S te s ring Osar and W hi i fl sss 

Power Qeneratioii Motore far Odky Appliances 

Power Distribution and Goatrol Bleetne Hsatins Apparatus 

Geared Turbmee Radio Bqdpmaat 

Motors for Csrpo Handling Machtnwy 


WESTINGHOUSE ELECTRIC A MANUTACTURING COMPANY 
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ScHiietliliig New in Electric Fumacee 
Bp E. F. Com 

electric fumtce with a repellliiE arc U tbo lateet 

addltltm to the important InduaUr of me! tine or 
rednluf steel or non ferrous metals bp ehictrtctty It 
1 b unique in many respects and is a htahly Interestlnic 
addition to this indnstry U Is really an electric torch 
It has been developid by a Chicago electric fumuce 
company and is already In use in meltlna bnmN and 
oupper and in making aluminum steel It Is kn<mn as 
the Ton Bchlegell retielling on. furnace and Is the in 
Tention of the president of the cumimny A brief de¬ 
scription follows 

Many electrical people hare asked what we mean by 
the phrase ‘^repolUng arc,’* what are its sdTantages 
and why It is a self regulating flaming arc torch 
which can be operated from 22tVTo1t motor circuits and 
suspended into rarious 
kinds of chambeni for 
hlkh temperature with 
deoxldtxlng conditions 
maintained. 

In answer to the aiies- 
tlmi, **What Is the rc- 
pallinf arcT* we offer a 
drawing whicb reveals 
the reason why we call 
It a torch suspended In 
a furnace body lly 
dotted llnca we have in 
dlcated the electrodes In 
a rdapned position 
which the ele< trodea 
taka when tliere Is no 
current passing The 
bottom ends touch each 
other They are drawu 
together by adjustable 
weli^ts, as indicated 
As soon as current 
tlowR, the repulsion be 
tween electrodes and 
the flow forces the wN 
trodea apart, thoi drgw» ^ 

Ing tbs arc 

The electrodes. It will 
be noted, are placed 
about the same os elec 
trodea are placed in u 
flaming arc lamp and 
the arc ia very similar 
to that given by a flam¬ 
ing arc lamp. It will 

be noted that the opera - 

tion of ttiia arc differs Gencrat view of tho olocirlc 
from that of other area 
in Oiat the uaual prac¬ 
tise In drawing arcs Is by longitudinal movement of 
the eisetrode, while In this case it Is entirely acoom- 
Idtshed by lateral mpvement and the repulsloa between 
electrodes Is the force whldi gives this lateral move¬ 
ment This repulsion also drives the arcs down from 
the ends of the electrodes. 

One of the most desirable thtDgsitlA,eloctrlc arc fur- 
nsces is to overcome the fact that AM the dmnges oi 
temperature and melting of the material In the fur- 
Jiacei as well as the wear of electrodes, the influences 
affboUng the current in the are are constantly changing 
to maha the are unsteady. 

Anoaier important advantage is tho fact that be- 
cfluae tbs eleetrodes can be raiaed and lowered aa a 
unit, or Itt a duster, rather than iudlvldaally, it la 
possllde to USB gas-ti^t electrode Jotnta, This pre* 
vent* any flame boning around tbs elsctrodes, prs- 
ventt Che rapid Wear 0« eieotrodn which oeenrs in 


other types of furnaces, and obviates the necesNlO i>f 
water-cooled electrode luflders. 

The fact that all three electrodes are handled in a 
rluster, and that the arcs arc inherently self regulntlug, 
makM it possible to suMpend the sume rlustor or tnnh 
alternately lu either one of several furunoo bodies 
Thus there may be instances where the industrialist 
has two furnace bodies with the torch Hiu<iiende<i Into 
one, while the other Is being diarged and preheated 
with oil This really makes possible tbe use of two 
furnai'es with tho cost of but one H«*t of clintrlial 
equipment One shell may be basic and the other add 
or the two sheUs may be used for melting different 
metals. 

On the von Schlegell furnaces no adjustment is made 
of the electrodes during beats. The torch Is merely 
lowered during the process as tbe material melts down 

Other appltoations of this torch for Industrial tuir 



fnruacs with the rupsUliif arc, and a sectional view and 
alsctne furnace 

poses would bo in heating furnaces for forging, molting 
the alloys and heating large ladles preparatory for 
adding charges, for work on non-conductlve materials, 
particularly such classes of metallurglrsl work where it 
is dsstred to hold an intense heat within a body of ora 
or sand, aUnilar to tbe manufacture of manganese, 
glsss, etc 

Artedu Rewirwln for Intermittent SnppUen 
•f Energy 

T HERB tra many aources of power in Nature—tbe 
son's ndlatlom wind, the tides and waves of tbe 
Bsa—whidi gould be turned to the use and convenience 
of man were It not for Oitdiincnlty that they are inter- 
asittsot or irregular, whereas practical applications 
in geaeitl demand a man or ieaa eouatant BUpfOy 
IhlB diflMulty would be o v ercc a ne if a Obeap method 
df Btorage ewUd be found, each ae would enable tbe 


dcflcleney the loan ih rlisls to In' iuad« up b} the 
surplus (jf tlio fut urns 

A Unmanlan engineer Mr A lloldlmauo, sends an 
liiUrtsting Huggistlnii fnr tin wdutluu of this prob¬ 
lem, baM><l on bis exiMTlein-e hi the ollflilds of his own 
country Ho i>ulntH out tliiit (is Is will known to ge¬ 
ologists and pruLtlenl oil (iiglu(>trs, (lii> struta i\en 
when only a fiw feet thick, urn abBoluttlj gas-tight 
and water tight, as Is shown b\ the fact tliiit natural 
gas has Ihm n kipt compresseil und( r tlum, at u pressure 
perhaps of 100 atmitspheres, for tliouMiinrls of years, 
until man iHipiii to pleii tbem b> Kinking Wflls He 
therefore proiiosos to drill deep urttsloii wells at tho 
highest point of an ontlclluo wheiT' a water stratum Is 
to lie found lioiieatb n fairly thlik ilii\ Hiriitiiin and to 
drive his energy lu the funu of compressefl air Into the 
w<.ll, when tho ulr will nviuit Uie wittir In the irares 
of the sand of tin wuU r slrutiim In this wu> ho would 

iildain 11 (.heap and ab- 
Koliittlj ulr tl^ht con 
talner of any desinsl 
(iipm Itr In couiioetlou 
with this plan h( isilnts 
out Unit In Oermany 
old disused coUteiies 
huM iilreudy l#ceii iiseil 
us retM-riolm for stor 
lug air under pressure, 
Ulug randcnsl airtight 
h> a lining of clay The 
(oiniin SKiHl nir In the 
rew'rvidr could be con 
\e\c<l by pipe lines to 
iiii> lit Hired |H>lut und 
iis4-d In motors for tbe 
pnsluetlon of imsiian 
Hill iMmir, tir an elec* 
trltal iKiwir station 
might 1 h' eHlublUhcd at 
or near tlu reservoir 
iiiid tin iHiwtr trausmlt- 
tetl eli't.trli.iill} 

riie HtMiind imrt of 
hU fHbeuie tonUmplates 
tin priKhutiou of large 
ilunutttloH of com 
priHNctl iilr lit a prvs- 
Hiire of unv 10 atm«s»- 
phi n>H frotu tlie iiicrgy 
of the waves of the sea, 
iimtlnueH The Time$ 
Supple- 
twHf I'or this purpose 
hi would niuhiir iH>n- 
tiKiiiH la Uii sea at a 
details of this new form of Kiiltnble iltHtuncu from 

I he shore and would 
Install In thim otr 
compressors with a simple rnttUaiilKiu oitcrated by the 
varying tension on the uRKirlng Hue as the iMinttwns 
arc movetl up and down by the waves Tin itimpn^iiaed 
air thus obtained would lie convi>ed by pl[>o lines to 
the artesian conlaluerH on land Mr Helimano points 
out that this method of hnniewiing the waves would 
require no pier or masonry work on shore, and that 
the ismtuons cnntaitiing only tin altutdest engines, 
which would need no attention except for an occasional 
InspetUiin a few Htnes a yenr, could lie constructed in 
any shipbuilding yard and need only be miwired lu a 
special way by anchors, like Ugbtsbipe. As the sire of 
the power plant would deiiend on the numlH'r of pou 
toons In operation, It would be possible to begin with 
a comparatively small Installatlim, and subscquontly 
enltjrge H, according to requirementH B^ith them 
Hcbemca seem moat Ingenlons on their fai'e, but their 
practical value remains ti» 1 m* proved lu actual test 
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The maminated Highway 

M odern highway engi&ocrlog baa ramifica 
tlona that would have tranMmdpd the Imagl- 
natloD of a Telford or a Macadam. Conalder 
the matter of highway lighting, remembering that it U 
a bare century alnce atreet lights In the largeat dtiea 
had any function other thun the mere marking of 
comera Snrely a generation ago any laggeatloti that 
our ordinary highways over the countryside might 
nltlmaUly be lighted would have seemed fantastic 
Tot today one of the outstanding problems of high¬ 
way practice arises frmn the effort to light the way 
of the motorist In the open country Here lesa than 
In any other detail of highway constmctlQn and main¬ 
tenance has current practice crystaUiied Into an ac¬ 
cepted standard Today we admit arm when we do 
not build our roada of concrete, that eonorete la the 
stuff for roada We agree that the grade crossing Is 
tolerable only as an expedient But with ngard to 
the character of highway innmlnatlon at which It la 
desirable to atm we are still a good deal at asa. 

The Idea behind all rond lighting la ilmpla enoogh 
Even at the crawling pace of horse and buggy, driving 
la safer when one can aeo the road ahead. At the 
automobiles speed the haxard of darknosa la ao In¬ 
creased that some means tif Illumination becomes Imper¬ 
ative It was not possible for the honie<drawn Tehiole 
to display a light which should do more than announce 
Its presence With sneh complete lUnmlnatlon as Is 
afforded In dty streets it Is not necessary for the 
automobile to go beyond this, as the universal use of the 
dimmest of parking lights In city driving attests 
In the country, pole lights have not been needed for 
ordinary porposes and have not been Installed When 
antomobillng attalna a degree of generality which de¬ 
mands effective lighting, It la therefore necessary to 
make a choice bfftween the pole light and the bead 
U^t The disadvantages of the latter hare been 
unduly emphasised and Its advantages have bad too 
Uttlo attention It is true that a light which dasalea 
the approaching driver is a source of actual danger 
rather than of safety Ten years ago this might haTe 
been a pertinent objection to the headllght—but ten 
years ago nobody was proposing the use of the pole 
light as standard hlgfauar practice Today, when it is 
not alone proposed hut In large measnre practised, the 
objection to the headlight upon whldi It Is chiefly 
predicated has been met The man who drives with a 
dassling light does so by choice, ami ahonld have as 
little consideration from the community as he gives. 

The average highway passes tbrongh more or less at 
wooded or shaded territory, it curves wUh a good deal 
^ freedom, It is liberally sprinkled with bills, long 
and short, steep axtd gentle The presence of trees 
means that the pole light, no matter how skilfully lo- 
'eated, will throw shadows upon the roads and this 
condition la greatly accentuated by curves, which nuke 
a greater length of road susceptible to the Inflnenoe of 
a single light Everyone who has ever driven In the 
coimtry at night knows bow pusallng these diadows 
may be when at rest, how alarming whan In motion 
Tba wholesale trimming of the trees would perhaps be 
a remedy, but we do not suppose It will be seriously 
advocated We have yet to see^4m the othw hand, a 
headlight that will throw a shadow aave where there 
Is really an obstacle in the road, and it Is more likely 
to show this ohsUcle In lU true form than as a Ml 
bouette whose real slgnlfleanoe must be gueoed. Again, 
where the roadside is Amparatlvely nnotwtActed, 
every little curve and every sllgbt rise meani that 
two Gonsecatlve pole lights wUl take on the appear¬ 
ance of an approadtag car—or, much worse, vice versa. 
The comhinatton of Miadows with hortiootal and vor* 
tical dlspUcemeat of the Ughta lends to a lang sight 


drive over as RlnmlBaM mad the charaelaf ag 
obstads race^*-wlth the added towh that one 
gnees the locatloa, the ^raeler, and etia the rsdUtr 
of the ohstae i eg. 

For al|^ driving along any road that was ever bent 
onr opinion la that no competent driver seed aih aap- 
thing more than the lUuminattos of Ida owb head¬ 
lights, with single lights on the ootslds of the eortes 
at the diseretloa at the autboritlsa, llissi, however. 
Should be frosted or otherwise flzed so as to tbrhir no 
beam and hmea no riiadow It would hanlly do to 
make them red. It Is hard enongh to tfsttagoidk bo* 
tween the car ahead and the wamiag rignal that aarhs 
the dltch-dlggeris unllniobed wori^ without adding far* 
ther ooiBi^leatlotis. Points of real, aetlvo danger Bdgbt 
be marked with a pattern of red llght% wlddi could 
hardly be mistaken for anything save what Rmt are. 

Before spending a lot of money in diitterlng onr 
highways op with a vast number of useless and msan- 
In^ess and confusing pole lights, would It not be wMl 
to pause fnr a moment and Inquire whether the 
present status of the headlight li not saAdmtly sa^ 
Isfsctory to Justify ns In the expectation that wha^ 
ever lUnmlnatlon a driver needa he may cairy with 
him? WIU not better satisfaction be got, In the long 
run, by oonflnlng the roadside light to the rNe ol a 
signal? 

stretching the Electric TnummfanJon Line 

S UMUWHAT lUrUlng are tba axparinanta racantir 
conducted at the high vintage englneerlnf lab¬ 
oratory of the General EUectrie Company at 
Pittsfield, Mass. We learn that the transmission gpe- 
rlMHuts succeeded in stepping up the usual electric 
supply current to a potential of over mis mlUlon vedts, 
and in transmitting this enormous voltage a short 
distance These experiments mark a new sib la slse- 
trlcal traosmlssloD, to be sure. 

Our friends, the newspaper writers, have quits wisriy 
given these experiments a prominent position and 
display In their news colomna. Why not? A mlUlon 
volts Is a flgnre to conjure with, both with the layman 
and with the serious electrical engineer, But if we 
mar be pardoned for the Cfltidsm, we feel that onr 
newspaper friends have been too hasty la Judging the 
Immediate worth of those experiments with relation 
to their bearing on transmission problems of today 
and tomorrow 

Electric transmlaslcm, at least In its maUiematlcal 
aspect, Is a simple enongh problem. We have throe 
cardinal factors—voltage (or pressurt), ampsmgs (or 
rate of flow) ami reshrtance nf the line To transmit 
current! we must overcome a certain reststanoe of axy 
line, no matter whether It Is a thousand miles long or 
an Inch long. The more voltage we tpplyi the more 
resdlly we overcome the line’s reristaoos^ And since 
the working ahiUtr of electricity depende on watts, the 
product of volts times amperes, It matters little whether 
we pass 100 amperes at ten volta or ten aaqperss at 
lOU volts. In either event we obtain 1000 watta. Bat 
from the standpoint of transmission, it la hUflkly im¬ 
portant whether ws are handling a higher voltage and 
less amperea, or vlos vorsa. The mors ampsns we 
pass through the Une, the heavier tiie Une most bo 
so as not to aSn too much resistaacs, and hones a 
heavy losa to the transmitted cnrrsttt la a l tern a t i ve 
la to Increase ths cr oos s ectio na l area of the oondnobw, 
but that means a vast increase la ths cost of ths 
lino, eqmcUlly over long dIstsnosiL 
So aU the development In electrical transMtasInn of 
power has been toward higher and stlU higher voltagBg, 
so that enormoaa votomea of riectrleal energy can be 
passed through Itnce made up of moderate riaed con- 
ductora. Higher vdltagea caU for better iasttla tt on, 
better transforming devloea, sad better iwitehtng gear 
Indeed, the electrical eaglaeer has to sssnms a heavy 
burden with each addltleiial inersaae In potentUI, so 
Intricate are tbs Insolstimi and maalpnlatte yhnnm 
of transmission. 

The mUUon-volt tranmiaslon saEpsrlsMBts am MU 
In ths lahorstocy, 1st ns not forget In getnal pmctlcs 
we am now ahovt to epsB a 280;000^t traiismImlM 
Une In soutbera OaUfomla, whhA M g vait stride te- 
ward from these eariy dam tf longdlataBss sMctat 
trsnaarissloa back la IM, whm the irsb htah-tdtegs 
llasolumivoltbwaaiaaagmtsd. AhdAMBhMym 




xaatmnm oe onogon wmejm tho SKdnNsPmniHtMlMii 
and eogiasstlag Miaa and ikaetfsql 
■ttiag of MU Ml«e iwllrfi^ 

fiitaii«afiripMitta4 av-tti. IWH tt* ofMl wi Hir 
pwfo tkat «M aOltiM! mlila **a M hktijm ^ 

pmnar aqvipBaao^ aM Oiift tto <«r W 
ihtfl tranmlt alotteWtr tm ttw #dm U iinfiji 
to the Uil^ of B«qatfwor< Bot wQl toli 
toBMrrow, nor the next day; It may be 
from BOW 




Few tom am bsttsr gna ltfled to hpeak fUa Im¬ 
portant sDhfsel at riocirie Dr 

Oharlss P. Sbriamst^ Obiaf Onasnltlag Iftag l iis sr of ths 
Oenerat nectrle OonmaBy. Some tUnn. age We aMmff 
Dr Stelnmets to writs ah artlcls for the Ebvmhbtr 
Issue at amt new monthly Sonarfrno Aioenfiui, Ihie 
be has done, and it Is partlculariy oppmtnns at this 
time, when eleetrlcal tmnamlssion U a subject at such 
general dlscusstoii, that we Sbonld beer from u man 
who has eeen the dlstrlbutiott of rieetrieUy grew from 
the lld-volt and 290-volt of the first XWean power 
plants to the 290,000-volt trsnsmlssion lines of ths 
Soutbem OaUfbmla BkUson (Company, end who, fur¬ 
thermore, has tbs vision to predict what we suiy look 
forward to with certainty In the tutam, 


Dr&p Watm: to Loaf UlBiid Sovod 

T he report of the Federal Oommlerton whtok ts 
luvestlgatliig the queetlon of furthmr Inereass tn 
channel depths In our lending eeapwt wUl be 
awaited with ke«i Interest, not merriy In this dty and 
In its own hinterland, but in aU the States which nmks 
nee of the port of New To^ Ws have freqaeatfr 
referred to the eevere handicap to trade Imposed by tbs 
undeveloped dock system end the antlqnsted methods 
of distribution by burgs and lighter To thsas disad¬ 
vantages must be added those srlalBf from the lack of 
dmp-water duuinds In various sections of the harbor 
Work ts under way, and has been for some yearn past 


notably that magniflmnt man-made waterway, the Am 
broee Ghinnel, two thonaatid feet In width and forty 
foot deep, which extends, unbroken, for seven mlliM 
from The Narrows to the Sea. Full forty feet of depth 
should be the nltbaat# aha la aU the futum wmt of 


de^icnlng, that which is In progruss and what ts 
planned for the future. Newaric Bay should have sndi 
a c han nel , and Jamaica Bay also, for at the mte this 
dty Is growing IndastriaUy, there wlU be a demand at 
both colters for diannel accommodation for the largest 
freighters to Ue at their docks. And the demand wlU 
come rather sooner than later, for euah Is the leswa 
of aU traneportatloB problems, whether for psaranger 
or freight, whether by land or sea. 


This port, by vlrtns of its gsographlcal posltton, Is 
today, and must sver remain, the dildf port of entry 
and departum for that great stream of traffic Wbldi 
flows In evsrducmaslng volume (save in times of unl- 
vsrsal dep ra sslon) bet w ee n tbs Old and tht ZVfiw 
World, and b e t we en our republic end those of South 
Amsrict. Ths p re s sp t era Is the most Important In 
the history of this port, for within tbs past few 
years there ttara been opened three waterways wUch 
wUl have a profound tofluemw upon ths giraWlh of 
traffle at New Toik. In thia order of Importance thsas 
are the Panama Canal, the State Bargs Cknai and tba 
Gaps Ood Oanah Tht first undoubtndly pinoss New 
Torii in a mm favdcuHe rslattoa to the seabomt 


traffle at the wortd, ttie second wfil develep a broad 
belt of oonntiy rich 1b agrl^ciiUnrs end Industry, a^ 
WlU afford a more ooshoodeal oktlet for thfi^tfiaab of 
the Great Imfcss; the third ekoqiUI stenlats tt^ 
with ths ports on our norikani seaboard. 


Bivec, whIAL firofc ths^lMoeal point of wimn to 
_ipo tho otsaigoit ol alL Wo Mftr to the tto* 
ttat thi l oo mii g navy yurt of tte Putted atitos to ritm 
atsd on Che^Essb Uw, and fltot, fay poovld litg irirty 
fimt of a^Jtm ^ yard to tito oairijhta 
via te la Wvlpit 
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necteMtar 

JittttHi tl NItirpgiB.—Tht amt «]m- 
^ mmmmm for tb* flxotxoa of «i» eimta 
(l) Tb« ptoQnottOli of aitite ttM and 
aimf d Hyam ^ o oW atiBB of ataovberie sStrogMi 
jja ^ tfatele aia; ta) tba arafbHia of amnipiila fron 
nMroiw And Ig ^ o twt tbrnch ttio actton of a catalyat 
til ala a l»d>1* w lly T^iid tomaeo, (S) tta um tom- 
fOliraMt pfOAodte of tho niMloa of cartatn motaUtc 
oNomta; (4> tba prodaetton of tTanamktoa and cra^ 
aliiMb Xhm motli^ am dtocamed In detail and df- 
mtm me alao flm In a pabllcatkm of the Btlttidi 
9te|fleal and AUM Uanafactneonr Aaaodatloa. 


A Saadal Aimtaga af ElmiHe Tiraodmi la fha 
gnat eorcalaty and economy with wtueb ttana-tablo 
•poadaean ba workod to and loot tSmo can ba made npw 
With abeam loeomotlTae odieduM worklag la largol/ 
dopondaet o« tea goailty of the coal, eopeoUMy la hUl/ 
dlotflcta; whUa It la botih dtfflenlt gad eoatly bo make 
np knit ttmi; Owing to iha gnat anmvr demanded 
bp baar j traliub new fognlatUmi^ poMenlaftr for 
■oontala mrficm, are oftmi Bwreeoary In etectrUka- 
tteaa, In order to obtain a ratlooal nHo peak load to 
aearaga load, and care moat be taken to prevent too 
maar trains aoeendlng gradimito almoUaneoiudp 


targeat Gaaevatair BnllU— A d0|,000 kva. 7000-vott, 
thiea>phaae g ene r a to r , rated at 1000 rpm, bat de- 
Mgnett bo wnketaad 00 per emt Increase In opeed, boo 
been fftmplttei bj the Blomena-gGhnehert Works In 
Genunj, aeoordiBg to jnocdHoal World Tbe largeot 
ndag provi d ed In any generator pievkmoi/ bnlit bp 
tUa eotapanp was 2lj000 kva. so that tbU order rep* 
miinted a big fomp be/ond an azpertence Hit abU- 
IW to withstand sock ove r sp o edlng was also s seve r e 
reoalremeat owing to tbe otter Uck of blgh-grsde 
■IcM steel at tibe time tbe unit was ordered Owing 
to the stae of the generator, epedal cars bad to be 
bnUt for the rotor and stator The rotor gondola 
car had two tea-wkesl trodm. 


Tke Ttraddeas Tnllsp Abroad*—From a Qarmaii 
perloAeil, AlsMroleoaiKreao sad jratoklaeabsa, we 
taam that dectrlcaUp-drlven buses oonaect yienna with 
a aobvrb a short distatice swap These trsddess trol- 
Inr* ran 0>I pnenmstle tires and are led from a doable 
treUar tlna on wbldi roUa a amaU eimtaet*iiiakliig 
eaittags, eonnecM with a flezlUa coble to the car 
The length of this cable can be varied, as Its end la 
woond aronod a take-op dram Approaching cars 
have to stop when passing each other, exchange thalr 
ceMea and proessd ngalB. lUe cars are driven bp two 
motom^ bnllt Into the rear wheels. They are maltl- 
pdar, dowapaed, direct enrrent BOO-volt motors, trsna- 
stfttfng their power dlreotlp wtthoat any gears. The 
bosea aeeonunodate 2# passengers, bnt can carry as 
many aadOi 

Stool Trsnamisdsn Tewma.—The toereaslng da- 

manda for dactrle power in every section of the world 
cnll for longer and higher transmission lines and g reater 
VoUagM. The adopdon of 11P,00(K 360,000,106A00 and 
laiKOOO Tdto as destrabto lor main tiansnUaslon lines 
has Introdnoad new problems In tranamladim tower 
stost OhS Is^ortant factor Is ductility, combbied 
wlto Ugh slasttdty, as the oondnoed vibration In Imig 
■pans eaoasA by wind pots a hMvy strain on the trans¬ 
mission tow er s. OryttaUsatloa is less likely to occur 
If tbe sted has great dnctlttty and high dasOdty One 
manafacCimF of open hearth stod for tranmeladon 
IPiugg % sdnlmam alongatkHi of 2S per cent 

ft» Ma Mwm. *0 oluti* Uait «t 40,000 pcmid* per 
mmy n la^ aaO a band of UO datfM Oat wittoat 
oMktaO; 8M «ith thaw «,MiOcattaaa baa batn 
Utina^ WilfOWa far ^ racM tnuttolMkai Uaaa aC ttia 
ITM «M arffl «M*t to* reot m aa n ti ot tar loaatlaa. 


. MacMa Walaa B*BtaM^~n*i« aw a a ta to 
to WMi,«laaeM«tl«B Mtudlnr tha on Of alMttidtjr 
tmi,tmkrtwtXiumst»r, llaaj p or aoB ^ toatotojat- 
M ttosmV t** «itoatat ag hot water aappip, latoa 
toM Ito m-T— tepwMlop that aato aa laatalla' 
WMi mOi Oolraal/a law aaparaa of enrat, aad ttoa 
nSr Wtow toa to|t*a l* aetoaHf to b* drawa. A» a 

SiSrto Jto 1 |»^ar |dp* at the |(?Ww^ 

to tollAi^ ttodlra aarM |Mm » to 80 » 

iUffi 

Ste 0» to lO'aatparaa at «t0 rriti, aad 00 
LdMto aAto U laait to naanberad, 1^ 
|U» laatoataaatoa haetan, which 
iMMeto totoM**4 •* teoabaO- 
) 'Ijl limit * tonitto ona^tp «< «htor, 
I tmmmi -toll iwwat of 



octgnog 

Saaai hp SwaUni antB.~-Tbe ataanwr "Soi^ool- 
Struck aa Iceberg off Newfoundland end began to flU 
The swelling of tbe grain In her forebuld stopped tbe 
hde and preventod her from slnkliig 

The Ifoanhig BniWha Is a Chhisss rival of tbe tower 
of l^lsa. This tweltb-centary pagoda, near Nanking, Is 
100 feet hlghw of la stodes, and Indlnes I2 feet from 
tbe psrpeadlcntsr, wbUe tbe 170-foot leaning townr of 
nsa Inclines 16H feat 

A Stotns af Bmd tka Great*-— Excavations eon- 
docted by tbe British Bohool of Archaeology have an 
covsvsd and identified the dolstsr acouad tho famed 
coort of Herod the Qrag^ iha magBlflosnce <»f which 
was described by Jossphm Thsse mins of*Ascslun 
revssl statoes of tha gods,'aml a gigantic statue of 
Herod tbe Great himself has iust been found there 

Tarred Baads I f ea a ea IPlsk lifa^The pink worms 
foond in the mud-scrsplaga from country roads make 
excellent trout halt! bnt the carbolic add from road 
tar kills them—and tbe trout toa Experiments prove 
tbst tbs spenastoBoa of ilah are destroyed by the car¬ 
bolic add from tar even when the quantity Is so min 
ute as to ba almost undetectable. 

New Haa fsr Sada-Walsr Bettlsaa One maans am- 
ployed In studyliig the growth and distribution of fishes 
Is to set afioat both smpty and weighted soda-water 
bottles to determine surfsce sod bottom currents. In 
1920 the Plsheiy Board of Seotland released 2400 bottles 
tor this pnrpoae and rec o vere d , during the same year, 
290 of them 

Haw Elapbaats Ploy*— Tha Cape Colony elephant 
reaerve, says the ChrUOm Science J/oirilor, sffords 
fine facUIUee for the observation of pachydermstous 
behavior The huge beasta often amuse themsHlvPN 
by squatting on their haundics at tbe top of a steep 
bank and coasting down to the pond at the bottom 
Baby elcphanta that evince fear are cuaxed to the 
c r own of the hill and shoved off 

Humidity, tha Mlawidaratood^The layman uses the 
term *'biimldtty** as a couveulent summer cuim-word, 
even the scientist bss no veir exact way of determining 
the rdatlve proportions of heat and moisture In the 
air We do know that a healthful percontage of 
humidity along our coasts is 50 to 75, a higher per¬ 
centage benefits plant life but brings discomfort to man 
Poring Ugh humidity electricity Is stored by the at 
roospliere, and our body supply la depleted 

Tha Hama af Haada and Honia.^R. L. Pitman, of 
the New York Zoological Park, Is preparing a motion 
picture that puts the trick film Into educational use 
It wUl show the construction of the new Museum 
Building that is to boose the National Oolleetton of 
Heads and Homo. Hie picture begins with tbe clearing 
of the foreot, elgbt-oeoood lutervala represent a week's 
progress in building, and the end of tbe film will show 
tbe arrangement of sperimens upon the walla. 

Bear Island's Hlstary*—Midway batwaan Norway 
and Spitsbergen, Bear Island thrusts Its head, known 
as Mount Misery, above the cold waters. Hie whole 
loland, save for moss and Itchcna, Is almost destitute 
of vegetation Long ago It was joined with tbe Spits¬ 
bergen archipelago, the eontiiBental shelf upon which 
the island sits riiows a drowned valley deepening to 
aOO fathoms; this marks the ooune of an ancient river 
system tbst must have drained an area larger than 
the present baolB of tha Volga. 

OoMendag Aa Lata Join Pan l aL ■ Experts of tha 
American Uuseum of Nataral History are studying the 
remains of *^John Daniel,** Ae gorilla that died wUle 
wiA RlngUng Brotkera. Body and brain are bring 
dtoaseted by itooetallsbH casts of tbe head and face 
have been nude, **flngm prints” have been taken, and 
Interesting facta polntlag to "John” as s distant relative 
0 ^ man have already been discloeed Later tbe public 
will no doubt see him, life-like but motlonleaa, In the 
ban of primates of tha Museum. 

Ibigar PrInU and Old Mastma^Two eanvasM en¬ 
titled 'The Virgin of the Bocks,” one in tbe Louvre, 
the Other In tbe NatMal Oalleryi Londoii, have been 
nttrihuted to Leonardo da Vlnd Scotland Yard was 
cUitod In to deride the vexed question of authorship 
laeonardo. like Htlan. used Us fingers freely In laying 
on paint—flesh and glaainga are parUcaUrly amenable 
to Ala meAodf under a good riam tbe whorls of 
floger end Aumb wmra well-drihied on boA canvasMo, 
aad were tonad to ba identical on both. This Is a 
triumph ^ Aoas erfrito who declared boA canvases 
to be fha off Laonfhlo, and a corrsspandlng defeat 
to A«ga that Aa London replica, wUle It 

might bars baen eoMcgled la Us studies was Ae work 
af apnga 

y 


AitroiHMix 

Orifla af Lanar Features.Mr Walter Goodacre, 
discussing Ae photographs of tbe moon talmi at Mount 
Wilson wiA tbe Hooker telescope, soys that tbe hy 
poAesls oscrlblns Ae formation of lunar craters to 
Ae Imimt^ of meteors Is now generally discredited, but 
if additional arguments against It wore necessary 
Aey would be found In a careful study of the ouperb 
photographs above menthnuHl He states that a eon- 
■Idoratlon of the fine detail found in Acae pictures, 
especially in relation to the many crater chains and 
clefts, suggests that Aelr existence can only be ac- 
conntod for on Ac suppoolUon that Aoy ore doe to 
volcanic agency In Ae early days of tbe mo(»n s history 

What Is a “New** Star?—Dr Harlow Shopley, writ¬ 
ing of novm and variable stars, poluts out that at leaot 
two objeerta appear to be entitled to Ae name “new 
star** in s literal sense These are stars which have 
Increased in brightness from the unknown and do not 
fade away One of Aem, RT Rerpentla, has been of 
magnitude 11 fur the last sereu years, first appearing 
In 1009 os a star of magnitude 14 The other Is 27, 
1020, which, according to Wolf, appeared in lOOH and 
had reached Ae 11th msgnltiHle In 1020 Rventuslly 
Aese two stars may fade away, or Aey may be Stan 
slowly emerging from behind olwcnring douds, rather 
than objects newly born Up to Ae present time, how¬ 
ever, the name “new star** Is mure appropriate for them 
than for ordinary “tMVN%** no called 

ML Wtloon Lunar Photographs.—Tbe last report of 
Ae moon section of Ae British Astronomical Asnoria- 
tton dwelU npon Ae many additions that have been 
mode to Ae map of Ae moon by recent photographs 
token wlA Ae great lOO-Incfa reflector at Mount Wilson 
and suggests that a compkto photographic atlas of the 
moon made by Ae same Instrument wonld be a mag¬ 
nificent achievement For example, one of Ae Mt 
Wilson photographs depicts Ac whole of the Mare 
Imbrinm A rough count of Ae craters and craterleta 
shown in Ala region glvee a total of more Aon 700, of 
whidi about 300 are not found on any existing maps. 
It would take an observer, using a powerful telesoopcv 
several years to detect and map all of Aoee minute 
details, which have been recorded by Ae camera In 
less than two aecondsl 

A Great Catalogue of Double SUrs^As pievloaaly 
announced in Als column, Pr Robert Q Altken Is 
carrying out Ae work left nnfinlAed by the late Pro- 
feseor Doolittle of bringing Bnmbum s **Oeneral Oata- 
logne of Double Stars” up to date The original work, 
at tbe time of Its publication In 1900, was a practically 
complete record of every known double star within 121 
degrees of tbe nor A pole of Ae sky The discovery and 
measurement of doubles has made great pr og r e ss olnce 
Ast time The new wiirk will contain records of aooM 
20,000 oUra and will not be ready for Ae printer for 
at least three years Meanwhile, Dr Altken Is In a 
posltloo to ofTer lists of stars sperislly worth re¬ 
measuring to any observers who wish to cooperate in 
making tbe catalogne os valuable so posstble 

A Novelty la Astronomical PabUesUons is a rircnlar 
of Ae Observatorv of Cracow, mentioned in the Jesrasl 
of the BA A The language of Ae clrcnlar, “Isriao sins 
fUfwiono,*' was devised by Prof G Peono, of Turin, on 
lines Boggested by LelbniA The words are moetiy 
Latin, without grammatical Inflection, and the whote 
can be easily resd by anybody wlA an ordinary sriiool 
knowledge of l.alin and a smattering of FreuA Hera 
la a spoclmen sentence “Ohseroafortos ef Mfroaomot, 
gni son mitte etiam m* nos «so puhlicottonoo, et p reos f o 
to pone Ohoervtorio Aatronomico do Croeovim (Po¬ 
tato) to lUta de rorrsspondestes *’ Meaning **Observa- 
torics and ostronomera who do not at present send ns 
their publlcatlona. are asked to place Ae Aslrenoariqql 
Ohsereafonr of Cracow (Poland) on their list off ex- 
changea,'* 

A Star Larger Hum Betelgease. — The miormens 
alae of Betrigeuse, as revealed by Interferometer meaa- 
nrsmenta at Mount Wilson, was a topic of wfdespraad 
popnlsr interest a few munA s ago. News now OOSMS 
from Ae oame obeervatory Ast Antarea, tbe well- 
known first magnitude sUr In Ae Beorplon, la probably 
even bigger Its angular diameter, as measured wlA 
Ae Interferometer, comes out 0.008 second, Aon greatty 
exceeding UnssoU's predicted value ot 0 jQ 28 oecemd. 
There is some question as to Ae iwrallax. If It la 
aosumed that Antarea belongs to Aa Scorpion iroup, 
tbe gesnlting volne ot the parallax U 00085 aec, and 
the diameter 480,000/100 miles. If, however, wa give 
Ae nme weight to this votna and to Ae mean of the 
measured panUlazea, we find 0018 sec, and a diameter 
of 280^000,000 miles. ItiAer value is greater than that 
obtained for Betolgeiiae, vhL. 218,000,000 miles. 
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Death Valley Transportation 

How the Borax is Transported from This Hottest of Regions to Hw Nearest Rail Comiectjoii 

By John I. Von Blon 


U NIQUB In thp boRlnnliiK 

louff ago, Hint HU TO 


louff ago, Hiiil HU r<* 
iDRtninjr to tbu prowiit, ' 

troDHiKirtatlou mothiNlH In . 

Dentb Valley liu\u un 
dctrsoiie tbo prutvHHea of a 
moMt tnt4>rGHtlntf eyolutton. 

This Htatemeiit appIlcH more 
ptirticiilarly to the ohanROH 
wrought In the hnnllng of 
the outpnt of the forlihliltng 
CRlIfomla alnk'H one gn^nt 
Induatry- borax production 
Fifty, forty nnrt an recent 
at twenty yenn Ntuce, the 
meana of irunsport to tlie 
world without—for Death 
Valley waa an Infernal re¬ 
gion apart—conalntcH] of the 
“twenty mule * traraH that I 

brought fame to themaplven I 

and the myati rlona daaert 
pit The full Btory of the 
romanoA and the tragedy 
that nttendotl theau ludoml 
table commercinl enravann 
through th(* hottest spot on 
the glolH* ne\er can Ik* writ 
ten Swirling sniidH blottinl AutOBoUk M|nipped ' 
It out from day to diiy But mtlea 

them simple carriers mnde 

Rood Ihe freaking wagons and the plodding mules 
proved themnelvcH extraordinarily emclent In making 
delivery many weary mlloa fiver tiiimlng alkali waste tf» 
the Doareat rail Hhipplug point, and aided materially In 
the making of a world dvtllxatlon If “(leanllneiM Is 
next to fodlliieMN they were a boon to humanity, for 
the cleansing agency they made available pfdlshcd 
more than one cuutiuent Mtlll, tho hanlHhipa, the 
downright misery KnfTired by lieasta and drivers are 
beyond the eunipreheiislon of dwellers In bleMsed places 
of Ikrooks and slintle anil temiM rtnl Im^exes As a rule 
tba animals lasted but a short time A largo propor 
tton of the teamsters, howiver once inured to the 
life. Jogged forth and back through the blinding white 
dust for years and y«*arH, and for must of thorn It be¬ 
came a shroufl after tho roiv was run TVi live in 
the weird Hllence, gray uml sombre, betwetui the 
Funeral Uange and the PnnamintH is to die tliere The 
**duaeri rat' does not leave liOfiiUHe he lannot Ife cim 
tent elaowbere A few of tho old timo drhers survive 
The cUmata has the virtue of Imlng exceediugly health 
fn) for those who con stand It 
The tugging strings of miite flesh drew their un 
wieldy loads on wretched trulls, over changlng--tbe 
deep gashes cut In hideous bflln hy clouillmrst the 
rough wash and the treachemus salt marHh, where Imt 
tom U an uncertainty In one place more than thirty 
years ago an eight mile stretch f>f msfl six feet wide 
was built across h solid reach of salt and graded ex 






AutoBoUle equipped with flanged wheels in daily omration, carrying wail and paiaengeni over the SO 
mllta of the Death Vhiley Railroad Mtween Ryan aira the borax mines 

kd the plodding mules dnslvoly with sledge hammers. The action <»f beat trains, linking the prim 

ly efllclcnt In making and mnlHtiire from below had forced up salt pinnacles Ryan This la a track 

iiiming alkali waste to hard as rock, two or three feet high and countless, and again an tmnaaal vehlc 

nd aided materially In these had to Ik* hammered down This road Is unlike old automobile oqulppe 

Ion If “(Icaiillness Is any other ft facilitated hauling but It was cruel to carries the mall dally bf 

boon to humanity, for hoofs Sloping down to this aalt artery are several also occasional paueni 

dc available pfdlshed wide flelds of cnide borax--borato of soda The main good time BecauHo of 

II, the hanlships, the and bettor deposits are higher up, wbldi was o factor blasts of flame, a stop ii 

easts and drivers are of concMHinence to the fonislcgged **loeoniiotlvca." The U made tolerable by « 

eners In blessed places "team'' consisted of sixteen to twenty-two animals, de- trestle a whiff of cool a1 

ihI lir«*exeH As a rule iKudent upon season and conditions. The leaders. It the machine la blown of 

time A largo propor will he obM*rvod by reference to the lllnstration, were At the mines, where i 
■ once inured to the horses This was hccanso these proved stimdler and anowflvld but doesn t i 

iigh the blinding white more Intelligent In responding to the directions Jerked motors are emidoyed fo 

[ir most of them It be- from the driver s seat at the rear of tho long dust 

was run To live In laden cedumu The Tgmpwratim 

sombre, l)otwcH*ii the When progreas demanded more expeditions service YTi XPKRIURNl'R reei 
ts Is to die tlicro Tho mules were suiwraeded hy steam, a slow but rare heavy Hi Audigd as to the I 

UHC he cannot ifc cim tractor ctf the upright type drawing laden trailers show that this varies mi 

d time dricers survive to ruUhfHid 'rh« f4ute Indians, Arabs of Inyo, called »»f the floh In the case 

tng exceedingly health this contrivance "fire devil” and for months they fled as eurytbennic whe 

wouldn t venture within a hundred yards of the smok peraturo of 14 or 15 deg 
flesh drew their un ing, hissing monster In the more torrid season the as the parent fish wbb 

s, over changlng--tbe crews suffored terribly, ami a man on one of the ordinary seasonal varl 

Hr hy cloufllmrst, the wagons died with a canteen of water in bis band The when the olTspring are 1 

salt marHh, where Imt accompanying photograph was taken in the winter, of 20 or 21 dog Cent, 

>loce more than thirty when Ice frequently forma. In front of the boUor a mndi faster, and faster 

f>f mafi six feet wble ct»ld water tank was Ingeniously anchored on the trie- that hy the time they I 

if salt and graded ex tor The water in It never waa long cold. In a few they are twice as largo 


bmm It would beoome so 
heated from the enn's Iih 
tense rays that It had to be 
uncovttred. Freqoeatlj It 
was pnmped Into the boiler 
practically at the steam- 
produdttg stage. Hereprob* 
sblj Is the one spot on the 
globe where It would be 
poesible to install a steam- 
power plant and operate it 
with little ardOdal heat 
The temperatnre Is furnace* 
like Death Valley's maxi- 
mum of 100 degrees Fabren 
belt never has been equalled 
elsewhere In the summer 
140 Is common, and at mid¬ 
night tho mercury bovert 
at 120 So hot does tbe 
earth become In Anguat that 
a rock or a bit of iron 
scorches tbe naked band 
like a live coal No wonder 
water bolls in the aun t 
There was nothing pleasant 
abont handling that tractor 
Now the Death Valley 
pMMUgwai •*« tin » mUrowl. Itwtt a borax en- 
X mines terprlae, reaches outside 

connections with mineral 
trains, linking the principal mines with tbe station of 
Ryan This Is a trackage of twenty miles and here 
again an nnnsnal vehicle Is In operation This Is an 
old automobile equipped with flanged wheels and it 
carries the man dally between the two points, handling 
also occasional passengers and making aurprlsingly 
good time BecauHe of frequent violent galea, hot as 
blasts of flame, a stop is out of the qneatlan bnt riding 
Is made tolerable by speeding np Bometiinea on a 
trestle a whiff of cool air Is encountered Occasionally 
the machine la blown off tbe rails. 

At tbe mines, where the landscape ever looks like a 
snowflvld but doesn t feel at all that way, gasoline 
motors are emidoyed for borax and other hauling 

The Tunperatureat Which FUi Ikrhre 

E XPRniURm '8 McmUjr made abroad br U P 
Audigd as to the temperature l>est suited to fldi, 
show that this varies markedly according to tho nature 
of the floh In the case of those iish which am dftssl 
fled as eurytbermic when subjected to a constant tom 
peraturo of 14 or 15 deg Cent, they do not grow as well 
as the parent fish which have been snbjeeted to tbe 
ordinary seasonal variations of temperatoro Bnt 
when tbe offspring are kept at a constant temperature 
of 20 or 21 <log Cent, on the other hand, they grow 
mndi faster, and faster still at 24 or 25 deg Cent, so 
that by the time they have readied their fourth year 
they are twice as largo as fl«b living naturally 
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Gctiml vtow tlw 0«raaB mm rigld alrdilp ‘‘PL-S7** In actval nkt Capadty; 1,000.000 m ft Lenictht 518 feet. DiameUrrsiJI feet Umfal 

loads t9,60t poaiuU. Total liorsepowers 9M« Spc^ 72 miloa per hoar 


Getting a Line on the Higher Atmospheres 
Bjr S. R. Wintcn 

W HBN Prof R H Gothlarrl at Clark Univeraltr 
doUtls hta exploring rocket on Its extreme sky- 
dlnbtnjc errand—tirobably In tlie vicinity of the moon 
—a wefltber-recurding devlro recently doaloucd by B F 
Fermimon, meteorolo^st of the United Btatee Weather 
Bureau, may aeire aa a comiiauion Inatnimout In re- 
veaUng atmoaphertc coudltlona at exceMlre Hltltudeo. 
The new metwrograpb—welKblng approximately alx 
ounceo—la the ligbfccHt apparatna of the kind ever 
hnllt With Ita prutectlng baaket and a parachute, 
ready for aaccnilon. the weather-recorder welaba 
alli^tly more than nlno ouneea* while a meteorograph 
dealgned by a Frenchman In IfKM—heretofore a claim¬ 
ant for the diatinctlon of extreme Uahtnefta—wolgha 


aboQt two ponndii, Indndlng the Imatcet and iiaracdiute 

The Ferguaaon Invention, although horlng fcatarea 
which recommend It aa a pnaalble oompan1<ui In- 
atrument of the Goddard exploring rticket, la of primary 
aerrlce aa an accorapaulmintt of tmlloona for faithfully 
regiattf Ing by an intelligible method temperotims mola- 
turn, preaiore, and wind velotity mllea abovo the 
earth*a aarface lleretoforo the exceaalve coat of the 
rubber balloona employed In carrying aloft the heavier 
typo of weather-recording Instmmenta haa factored In 
Ita naa aa an ally In weather prophecy—obrloualy, a 
limiting factor The new aerologlcal apparatna can 
be lifted by one or two amall pthit bnllooua, the coat of 
theae being Iwrely one-tenth aa much aa the balloona 
now detailed for exploration of the upper ntmoapbere. 
Then, too, If we arc to accept an euthoritatWe claim, 
the pilot Imlluou la of auiterlor quality, a virtue, when 
coupled with the light motwrograiih, vouchaattng the 
attfUnment of greater belghta for information upon 
which to bnae the forecast. "Fair and Warmer 
Toroorrow" 

The Fergunaon progeny, which haa qualiflod for aerv- 
Ice by rigid laboratory teata. alma to ovorct^me weak 
neaaea Inherent In Iti predeceaaor*. The defocta of 
prevtona dealgna are thua aummarlxod The luatru- 
ttenta are complex, the parts are hand-made and do 
not lend tbemaelvea to repair lu the aboence of a 
aklllod Inatroment maker and are not adapted to quan¬ 
tity production, the tlxodneaa of the anpporta la ordi¬ 
narily aecured by nae of thick baae platea and baoea 
attachad to a pivoted devloe, thua not loaurlng per¬ 
manency , the Goromerdai cdodn uacd operate 80 boura 
at a alngle winding, and the Ume-dmm rotatea ooee 
In an hour—an Inharmonlooa arrangement Inaamucb 
aa an aaoenaton aeldom requlree more than three 
bourfr-^MlcatUig that a portion of the records la fre¬ 
quently obaonred or loot because of tracings of amS 
tice omdltiQiMi after the inatrument deaeonds and be¬ 
fore ihe dock sn^Moda operatlwi. the number of 
operactona entailed when the devloe la prepared for 
lUitht in ipetaurinf and reading the records la tumeoee- 


Hly laiMi 

Th# oloek, tbe py* ^ 

MtMMwoMliw l^utruMnt, waa nibiactad to modi' 
1* tlw lateraat of Ughtnata aad oheagaaaa «f 
eteeaoK no ttoreaKot amploiod, a maiaed for- 
at' ^ miktetea from a aerlat at Amerieaa 

AL pafMaa of tba tanaral cbaractM of tba Ingeraoll 

iS ^io Knawalaed aqlt ia atnmcn', howemr, and 
atMi'attbaplaloBaawHabKd. Tbe aaalitr of tha 
ia mtra Ttrtablla tbaa dadrad, but ^ 
iT»>ilwi la'a aaUabti timriteepar aad can ba aamili^ 
^AaitafotbaThMtramaatafai traefng 
(rtigggWBtWg altar ♦!» 

aatfh feaii^ IM* laarndM In tba nentt datICB. Tba 
Nk baa M mate a^ogait tba eabtar ataSi or aalaate- 


/ 

hand arbor, to which the tide drum la clamped Hero 
a tluy watch spring U of aufllclpnt power, ami the 
number of rotations of the drum (Icfia than seven) can 
be restricted aa desired by winding the spring the 
rcqnialte number of tuma, 

Tbe temperature element, or the mcchautsm for 
charting the d(*gree of heat or cold, la dewrllicd oh 
extremely oenaltlve and more tiowerful than record 
atrlpa Incorporated In similar iiiMtrumeiita The atrip 
of "thermoatatic metal”—made of oloaoly'cmbraclng 
sheets of Invar and bnmxe—la only 02 of a milllnietor 
(one mllllmet<*r Is about 04 of an Inrli) thhk 

Tbe outfltaudlug featnro af the lientgraphle iiortlon 
of the weather recorder la Its variable scale, whereby 
minor changes of prewnre at nltltudes al>ove 82.800 
fe*»t—exceeding the air soaring record of Major U W 
Bebroeder of the Ignited Htntes Arm> Air Hervlco— 
fwn In* rend with greater at'curut) than Is poHstble with 
a uniform Male The ratio of the scale of a baro¬ 
graph to that of tbe mercurial barometer Is 1 to 10, 
that Is, one mtltlmeter of movement of tbe ]m*ii of a 
barograph at sea le^cl Is e«iUHl to n pnssure change 
reiireaeuted by ten millimeters of mercury Hut the 
record stieetH of the bnrogriiph cannot l>e rtdU^ upon 
within I millimeter of space Imxorsed. and thus, In 
the reading of heights excecillng 30j)U0 miters, an 
error In excess of 2000 meters may o<t ur 1 be variable 
scale of the new meteorograph, according to the claims 
of the designer, eliminates tills sonrea <if error 

The humidity riement cymslMts of six or eight strands, 
each composed of theca line hairs—these lielitg aheUered 
from the boat of the sun The tension of these lialr- 
like strands Is roninttilued by a flat N)irlng, tbe outer 
(Continued on pai/n 




Kw swMuMnpli aMw rtwovad. sbowteg wor kin g 
■■Bhsnlwii. Tha 4ni»i si Wft mqr to RAad out 

toiaagh top ot aetor, marUag poliiUrs. pivotad 

aad asMad at tto riakk gri aewMlUa ttooogk tbo illdlag 
door ta tto rida 


Mato ftg a gmp h d k vdopa d by tba Baraaa af Staadaida 


The Pftraeval Semi-Rigid Airship ^PL-2r 

By Ralph Howard 

T HK derplojiroent of the (icrraan non rigid PL nlr- 
shliM ociurnnl lietwci*n 1000 and 1017 Th<*se two 
letters stand for Parscval LnftHtilff ’ The I'arseval 
alrsldiMi an> all built mi-onlliig to the paUnts of Major 
August von Parseval, I>r Laglnocr by tin* I uft 
{•ahrxeug (Icsollshaft (UI* G > at Hcrlln and Hltterfeld 
That the Parscval nlrKhljis won' successful is attested 
by tim fmt that they vnn uiumI Ufore the war In 
Austria, Fngland, Italy, Uussln and Japan, 

Blnc(» 1918 nil Pana val olrshltw wi re c^mstroeted 
with envelo|icN linking Uil Parsi'THl [latent trajecbjry 
band system of car siisiieiiMlon. which Is n Ter> eflldent 
system of non-rlgld coiiKtructlnn The **P!^J7,” built 
during 1010, Is lit reality u semi non rigid airship, al¬ 
though cbiKsifled In <U*riiiiiiiy ns a non rigid one 
Within tbe iu\eto|M* of this slUp there U a V shaped 
keel (xtending almost tbe entln. length of the aircraft 
and eoniaitilng the narrow runway or ciitswalk" com- 
muu to all large airships of the S^qslin or rigid type 
Forward, iHMieatli tlits, N the nu\igHtlng cur or gondola, 
while Immediately Ubliid It Is the first power cor lu a 
central poaltlon In the nc liter of the dlrlgiiile, on each 
shin of th«» kiH*!. are two |h»w« r 'eggs” or ciirs nlinllar to 
those used on the lattr Hqios of Zeppelins At almost 
the extreme aft end of the keel Is located another 
power ear All of the jiower curs an* larefiilty slream- 
lined The gasoline tanks ami wntcr bnllRNt bags are 
located on inc.b slch of the riiiiwiiv, tbe same ns In 
rigid alrshtim * PL Ji Is the Largest * semi non rigid” 
alrahlp built to date, and her isrfomiam*ea have btsm 
extnmel> good, esiiecinllv ns regards tiocful load and 
NlN>ed Notlilng hua heretofon* lieen piibllsliod about the 
inrefiilly guarded de^clopmeiit c»f this ty^ie of ship that 
tcMik plnci in Germany during the Intt war 
The luterestlug and Important main cllmimalona, 
weights, isTfuruiiincc a, etc , are as follows 
rapacity, 1,UOO,0()U cubic fed length over all, 518 
feet diameter, IH i feet total load, 74 700 pounds, 
nseful load, 'kljlOo poiiiulK niimlsT of engines, 4, 
make of engines, Maytuuh. total horsepower OUi), pro¬ 
pellers 4 two-hlHclf*cl of wcHsl stHMMl 72 miles per hour 
The photograph gives nn bleu of the cumplexlty of a 
ncm-rlgid airship of such dliucmKlotis It has the ad- 
vaulage, huWiver, of not being no liable to break lu 
back, or certain girders thereof, as happened in the 
case of the ZR 2,” with swh unfortunate results If, 
iiiHtead of prohibiting experimentation of aiij Miit with 
alrshlpa by Germany In tbe \erftolllefl Treaty, the 
United Btuies bnd bIIowmI conutriidion and experi¬ 
ments to continue to a certain limited extent, the 
would undoubtedly have benefited tliereby in her new 
policy of aire raft construc*tlon, as jimper testa of 
*PL-Jr* would probably show her to bo Hujierlor to 
tbe Zcppellus as regards ecvtnomy and uneful weight 
lifted, although at preaent tlie latter type of airship to 
cxmaldored In Germany to be belter for long-dtatance 
transportation 

The above photograph, at flnt gtonoa, might bo 
taken for one of a Zepii^tn Ctoao study reveals the 
points of dlfTcreuce, however 

Cterlng L«pro«)r with Anthaony 

I T Is roporfotl by a British Investigator, Bfr F O 
Gawston, who has been stndylng leprosy at Durban, 
that the administration of colloidal anGmony appears 
to produce good effects According to the BrltUh l/ed- 
tcol JoumiU he found that lepers In an advanced state 
of the dtoeaso, with all of their Angers and toea mp- 
poratlug, were helped to such an extent by this treat¬ 
ment that tba loppuraGon entirely ccosod. 
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Needed—A New Army Unifonn 

An Argument and a Suggestion R^aiding a fa 

Bj E C Croanaan 


F rom tbc Pbjtlolofftcal effect the unifonn niuat 
bATc been desljcned hv ■ me pereon lotereeted in 
8 *elng what confitant; cofklllng of the cheet and throat 
w aid do to the human rau Normallr the cheat la hot 
and peraplrlnir in thli aort of a coat N t inly la the 
coat butt no 1 t tho tiqi of the cheat I ut there la a 
atandli g collar further to prevent the entrance of an/ 
air lo thr w the coat open after wearing it a while 
la to teat the realatance of the aubject to andden cfaUling 
and Of (da 

In hot weather the Arm/ coat la a leantffnll/ 
adapted aweat box If / u tl en aclre the onf rtonate 
mllltai/ pera n In a firm graap and wrap hla nether 
11 ml a In haUur legglua or thoae of the cloth wind 
ar und varlet/ a that n air tan p<Mltl/ atrlke hla 
anUca and aid In keeping tbt bod/ temperature down 
/ou have a e mblnatlon that cannot be anrpawed for 
gilt-edged naliilnlt/ 

Covering up the cheat and ihroat In all aorta of 
weather doca not protect the wearer It 
merel/ enoonragea troublea of the cheat 
and lungs 1 h/sidans aaanre ua that 
with their lighter Uotbtog women take 
told leas eaall/ than the men are leas 
■abject to pneumonia and other pulmo* 
nar/ troubles and in feneral tweak old 
lloreaas whiskers and suffer but little 
for their contempt 

N<w that war la recognised to he a 
gigantic waatofnl InefUdent crude got/ 
and engineering Jc h romantic as digging 
a canal and with the means for /our tak 
log off pr a aU/ developed in a chemical 
Uborator/ Instead of Idng the Aaahlng 
sword this uniform nemsenas Is about 
pla/ed ont It has no place in modem 
warfare except to dtstingnlah thoas of 
ont aide from th lae of the other and to 
■how who aro active dghtlng men and 
who are n t 

War la a j b of might/ hard work 
nine parta walking to me of fighting a 
hundred parts carr/lng things to one part 
Bboodng A brass band and prett/ rib 
bi ns and a cbcdier coltar and a flat back 
and a pair of boits with spnrs on them 
have as much to do with the grim job of 
diggliig a trench and then (lamberlng out 
of It later to the rattling of engliieerlng 
tools cslled msefatne guns as the/ have 
to do with an air lock under the Hudami 
River 

Oar present examples of onlf irms don t 
even poss ess the merit of neatness sa 
worn by the enllated men Ihe <1 tb used 
is aunethlng like the atuff of which 
1 edd/ Bears are saade a nice wmdl/ ma 
terlal that dcAss an/ attempt to make It 
lie in smooth surfaoes The collars lit just 
about aa often as /on would expect a 
colUr to At when jou picked one oat by 
the soldiers chest measarement or hts 
foot measarement or aome other extra 
neons consideration The/ are a dideoted 
aort of a collar too and d nt stand up 
like the collar of the officer a Mouse or 
coat The t/pe of coat with stand up 
collar emph ael ass an/ lack of lit wblMi 
the lapel t/pe of coat might conceal and all la all the 
average enlisted man of the pceaent army In spite of 
the pathetic attempt at a military eflbet of hla coat, 
looks more like a mlaflt than a soldier or the self 
respecting youth that be la 
Bare and there aesne BM>ra than nsuall/ self reopect- 
lug chap rebels and sp en ds his hardcamsd cash In 
a made-to-order uniform of sarga This deme being 
■till psnslble when there Is nstthsr HP nor ofllcer 
around be unbuttans hts coat and glvsa hla chest a 
chance for a nice long breath So the effset of the 
high Pmarian stiff necked chln-ehucklngi snam/ scar 
ing oMlar la largely lost On a hot day wUt^ la not 
nunsnal on this N rth American continent In the som 
mcr time the only chance the soldier has to ha com 
f rtaUe with the present coat Is to do wlthoot it 
Ihe British sbandooed tbMr stiff necked uniform years 
ago—and thej<|re a Ua g ad to be a people Stow to mm 
If so then our own latsntlon of tbs Prussian unifona 
I lay be easily charsctarlsed—It Is slower than stow 


Two advantages are urged for the v_ 

srmy btonse and both are fntUo ease 0^ of theSi W 
that it Is typIcsUy Ameriesn and tots the tmerldm 
and tlia British soldier be told apert The other; with 
s grain more sense to It Is that In cold and inckmieet 
weather la aotoal Ughting the Aamrican eoak bettor 
protects abeat end neck The Brltlah ere eald to have 
had to isaoe muffim In France 

The reply to the first Is that this cmatr/ Is net at 
pieesnt so overran with BritUh (roope ttot thsre la 
likely to he much cenfusfon To eMond aignment 
the reply is Just aa easy Any tailor can dseigtt a ooat 
with lapoli to turn up and button serosa, WUch w^d 
afford all the protection In the event of toftig Into 
action during cold weather now given by the Amerloan 
type of blouse 

The presHit uniform has additional ideoss of doth 
sewed on here and there the top left unaewed and 
fasteiipd with a button IbcM patohsa are dignified by 


The vat/ I 
FntOei 

laws havit 
and ] 



and left off when thie kthd of Mtivltjr to one 
A chanee in the eolor ef the nniem to tnwnily 
needed lor aton than one ceaeoh How that tog wnr 
to over and sarpln stodEs have leaked oWt thrtnib 
sales to private etera, end every dtsduffid edw 
took home and kept hto ttnUona we find either In 
full or In part; oo track dtiv«ra» 
chaufftm etovator men ai 
Is an abomination to a wear/ ] 
colated and quite ohvloaal/ 
been passed by Isgldataree and 
Just as preoqdt/ Into Inooi 
vidlng for dire penalties tor mto nag ef the onttoni or 
parta thereof The countr/ is fall of nothrewn shirks 
pants atkd even coats to which tha weams bava good 
title and cannot be deprived of 
The cdor Itsdf is most hldeona and totorior to 
othere for war The Marine Ctarpe have a tor better 
color for conosalment in tha field a darker brown 
With a green tinge to It Med ih ea^ 
rions lights and against vwtona back 
mniNto It baa proved sitoerior to the 
Amy shads Just aa did tin gman gra/ ef 
the Qennan The Army shade to ns 
ahadc; the uniform rangii from a dtri/ 
mnetard through ever/ 
brown or tan known to 
aome tos p oe dbl e to repro d oce 
WherriOvs with gentle pean 
over toe scene with Oongreee having 
taken one good swing at tha Army and 
diopped it from fifiOCOO to lliO^OOO and 
just gettliig Its second wind, U to now a 
fine tlmt to detail a tow hnndrad oOeera 
on the job of considering n sane and ssn 
sibte uniform In cat and color for that 
aggregation of englBeer apedaUete we 
ke^ on hand nadtr toe nasM of Begolar 
Ann/ When their purpoee to anal/asd 
and toe len Us atton to reached that toay 
are merel/ to engage In hard dirt/ unro* 
mantle mmincor opsrgttone toadtng to de« 
etnutkm of an opposing bod/ of men also 
thus eninged b/ the use of modem sden 
Uflo apparatus, then will toe old notion of 
mUlter/ pomp be dropped nnd a unUorm 
eooslderod with toe o^ crlttoal eye of 


UtOttyof 

T HB grede of gaeoMne sold today to 
tremely dUBcnJt to vaportoe i 
ly and even when toe vapor has been 
made It to easily cowto nse d by atrtotng 
obstacles to Its free passage Thebnttor- 
fly valve need In nil eaitaretor^ when 
only partly op«Md psseeata dash an oh- 
taaoto* As toe vapor strUne thto bnttai^ 
0y valve tot larger portion of It to cm 
daneed and thrown agalnet one wall of the 

carbnretor and some pasets op too wa& 
of toe manifiiM to a itqald term and earn 
nM be eqaally divided between toe vn- 


AR tte sam te rte of hsml ^ s s lilsv an Ike tUddf tod tlm 
toft Tim dmp en the loll m ere ly haa kls H i iu e eriwfftelded do 
were gutae toil way if ffwtoto leek better tktotoe ether 


»lf it 


the term pocket ^rhsy were copied after tk* Brittth 
with toe minor dlffteenoe that the Brittoh petoH to a 
pocket and to mnde to carry tblngn It Is tod dlffte* 
mwe between a rsal etreet and one printed to toe 
backdrop, Timy look toe seine hot one ef tomn to ter 
show alone 

What to orgmcto needed 

thiw ga 

1 A coat eat wMk Uta 4iiwu 1 
ot tbe BritbA M e m to pemlt ek to toaA kM 
th e ^to t fetleBA and to tftwd tke »to tad «i 
enunpta fltofMtttth 

i Awketo Mde wtth eene toea. el tfiddto «r M 
lom wueh ««ttid pcitatt If wteitowy. eeae fta 
pereouU o ce ea e rU e to te eonied wMiutH pitoMI 
hoape oBd bolca ell ever the mb ef Kkn tanA 
S Liiac treaeae M e< vi^toc tone, aA ipe- 
eial, with the ehwtaahto lewto md Ito top aathlwi 
aweettof eerleoa eeto peoddetog pftaate and Ife* 
Jaae eetting tight h w e ehta ««4 «dr toe Md 


To meet thih a weOtaewa 
aaaatoctaier — ^ 

*.3!?? itaaitod hr » ft adi. 

•Bd the BiBBinu!**!^tta ■■iknriii i 'f 








mm ss 

It li atotarndwh itoa 

I sii |i i gp 

toHtgttta—“— 








SCIEMTIFIC AMBfilCAN 


285 


jL'iin 


IMUifoirCOMrato 

JtMWfeB 


virjttdlVlMO ofiif Mm M » M% ooQap' 

TV 0m^pomii^tLvtmtmMt» 

O0MnN» tMt MUateB» w dMlguad l«r 
tlM* }l»ll0iMa Bimu 6f BUaAn^b, often 
tht JMMI ii4tuta«M of bfliBff sut length- 
erlM MA MMMe of betog MMntbted mt 
the M tv Indiiv^v irtth t ettpung 
Its flMkMtp pemlti aesUag 
MrliMMtpmot TirtlngoooeretsIneoa- 
strMloa iMrfc gad tttdtliig tbew teMi 
with lahofatory eaeperliiwiite sad ooatrol 
is a pMiftom ooaCHMMng the eagUMtr who 
ntaf MMrvfse the deslgiilng of coacrete 
Mltflags Sad nedt 
m pMtable paper mold u a contriba 
ttott that mej aartat la eoiTing the pnb- 
imOf beeaaso of its Maadlclty mad mtowce 
of hedk eoMpmred with the eted mold 
wblA weighs ehmrt 23 pooade The mold 
is toads Of hMvtly water<proofiad card- 
boards sad wbea aested for ahlpmeiit 35 
cpUaden oeeiqigr SHghttf more balk and 
wSM(b oaip tMlf tf arnch as one steel tndd 
aaed la labormtorr Wfudu Twrntr Are oae> 
hatf-HKh atapfoSi attnated at intervals of 
oosdMlf taeh, are emptored la ladng the 
roatalntt aloag the aUt The stapling 
maddaa weljdia less than ftve ponndSi PiertsUe amaer 
Ototo aaed, paper molds are worthlMSi 
eesespt wbea left oa the cfUnder ae a 
pratooftag Intaaoee to the eoacreta la tranait to the 
laheratDiy Oomparative teats with steel and paper 
melds felled to reveal anp deterloratloo of etrength 
bp tha ase Of tha lattar Tbim la an ahaeace of papar 
caps fbr baaa and topa, a laper of cement paste In 
the bottom of the osold before pooling the concrete 
and nnother laper oa top pceasrv e tba coanrete from 
loas or water and dipneea likewise these cement 
reps answer the purpose of snppljtiig adeqaate bedding 
sorfhcea daring tbe co mpr es si on testa, provided ttuf 
are ground smooth on a flat steel tdata, qirlnkled with 
eafhornndam The Bmergenep Fleet Corpmtioa of the 
United States Shipping Boerd ass thest paper medda 
In tasting the prodaet need In the poarfog of concrete 
ships and hargear-^ 8 JS. WkUete 

Bmr Mo fat mt Ceatort and Storaga Afftet tha 
Straagtii of Boxoa 

O r two booraa made meflp alflce from the same 
grada and thkkneas of lambtr, one map stand ten 
Umea as marii rough handling as the other, becaaae of 
s d lflhr ance la tbs molstore fsontent of the lumber or 
a diffotinoa In sabasqiwnt condlthma. Teats made at 
tha rofoat Products Lshoratorp Madison, WIs, show 
that todp when a bos Is to be need for a vevp Short 
tltot tnatodlitelp after nanofaetate la tim proper 
■sasonlng of tbe hunher unimportant 
WtthiB a wa^ after maaafaotafe a bos made of 



meldrt bnoi which e en c r e te bladta for teat suip 1 
U»a*W tha Job** 


green lumber sttifeni a marked reduction In strength 
As the wood dries the nails lose their grip The flbrirs 
which ere bent down along the nail shrink swap from 
It In the dlrsctlan of the end groin tbh directioo in 
which It was most flrmlp held, leaving the nail held 
onlp bp two aldea Under aoch drcnmitancre the 
wcavlug actloa during transportation alone will readllp 
cause the nails to work loM and iron nnne out of 
the box Bozoa made of green Inmlur at the labora 
toip and kept for a pear in dry storage tested onlp 
alxmt one-sizth as strong as hlmlUrlp made boxes 
tested at the time of manufacture 
If a box is mado of drp wood and then subjected 
to alternate weltlngs and drpings through cold stor 
age or exposure to weather tbe nails will bo looenied 
Just the same as In gredi Imnber Boxes mado up 
from drp lumber were kept for two weeks In damp 
storage and ttw n for two weeks In drp storage After 
this treatment the boxes withstood onlp one-tenth ts 
miKh rough handling as those made of air drt Inmlier 
A box made of lumber In the proper nolstnre con 
dttioo will atand ordlnarp storage without anp appre- 
dable loss in tba hdding power of the dalla The beat 
nanits are, tiiercforo obtained when the lumber la 
•easoMd In aecordanca with tba atmoaidieriG condi- 
ttena wbldi the bos win anoounter In aarvlce If it la 
Impoestbla to foracaet conditlona, It Is addsable to use 
alr4rp lumbar oontalning 18 to 15 per cent molstura 


Phduiffe ConYejror for Lnwdtwg 
and UnkNuUng SUpg 

A GRl^r deni of attention has been 
paid to lujiding and unloading 
lumhlnca for handling materials in large 
bulk, anih os coal on groin itc, and tbe 
iimchlnerp for performing this work has 
been derelopcd to a high state of 
eflldcucv but bllhcrtu not very much has 
been dum (n expedite the work of ban 
dling cargoes of small boxes or packages 
An InginUuB ronvus belt ennvepor for 
this purpoM la Illustrated herewith It Is 
adapted to condor sinoH boxes and pack 
ages of all shapes from the dock to the 
liold of tbe ship and vice versa. The 
Gon\e}or consists primarily of a bridge or 
truss mounted on rnlli rs so that It may be 
liudllv moved across llte deck of tbs vessel 
with one end overhanging the dock There 
are two parallel endless chains which are 
run over paUe>s on the truss. At In 
tervals the two chains are connected bp 
means of burs or rungs A (anvoi belt 
Is attached to tbe rungs with enough 
slack between successlTe rungs to form 
imckets In which the material to be eon 
roved mop he ru| ported At the outboard 
end of the truss tbe chains turn at right 
■da at any angles and are kept taut In this position 
by meaiM of a <arriat.e which hangs close 
tn the floor of Ihc dock The chains map 
be adjusted for v e ssels cvf different height and for 
variatlcms of the tide Our tllustrations show the 
machine In the net of unloading buxes from the abtp 
As the boxes come along In the canvas pockets, they 
are carried down off the end of the truss and enter 
a frame which Is shown to better advantage In the 
picture on tlie right hand aide Here they are auto¬ 
matically tipped out so that they map readily be 
seired bp dock bauds and placed on a roller platform 
along which they are push^ to the point of deltverv 

Further News About Static BlectriatF 

AH Italian engineer Hr O Lentner Is stated In a 
recent number of the IHbllofMTWc Usli Awllr 
Lansanne Switierland to have sucoetded In utilising 
atmospheric p »tenHal In the ff llowing manner A 
post about 12 m In height (and forming a sort of an 
tenna) Is encted rhls post rads In a coRoctor con 
slating of an slnmlnnm sphere provided with points 
covered with radloactire snlistances This collector 
commnnicates bp a conducting wire with a special 
transformer lender these conditions the earth cnirrat 
and atmospheric current attract each other tfarougb 
reciprocal Induction Tbe radioactive substances exert 
an Influence upon the transformer whose nature is 
not vet understood At snv rate the reeulfs are said 
to be very encouraging so that tbe inventor experts to 
repeat his experiments upon a larger scale 
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Succeeding in Scientific Research 

Opportunities for the Young Technicist in a Relativd.3r Viigin Fldd of Endeavor 

By Raymond Francis Tates 


T HR sdentlflc rcflearch Inboratory !■ today a very 
Imiiortant part of every laiae bidnstrlHl establish 
meut lu fut t, lante liidUHtrles (*auiiot iifTtird tu be 
without reseanh facllttlcs and a blglily trained staff 
(if workers, 1 he imst tweiity-flTe yinirs have hmnabt 
about very Important and rtvoliitluntir^ thauices lu this 
rtHqKHt A tremendous field has been opened up for 
the ImaffluntlTO, acleutlflcally tralueil worker Every 
day prtiblems are aulved behind the closed doors of the 
laboratory that will effort the dpsttny of mankind 
Or 'IV H Wliltney, Olreetor of Heseanb In tho 
areat laboratories of the General Elo<*trle Company, 
was kind enoutch to nKtdst the writer lu the prepara* 
tlon of this mHiiiiseiipt which Is addressed to young 
xnan who bellevo they hu\e some aptitude along this 
line of huomn endeavor Or Whitney Is certainly 
well finfillfied to give advice to joung men who are 
InterefttfHl lu researth work l^c broadnotts of his ex 
perlence and his niiqueHtt4mable suecesH In the direction 
of some of the most important reM*archps that bare 
ever been made enables him to Impart ailvlct* that few 
men la the world an* able to give 
No field of human endeavor la more fasclnattug than 
odentlflc reeearch There U imire romance and ad 
venture In a lalenUflc laboratory than there Ik In the 
unexplored wilds of the Amason It Is simply a differ* 
Mit kind of eirploratlon with a far greater chance of 
making a discovery The rcsearLh worker Is always 
laboring on the borderline of the unknown. be Is al¬ 
ways confronted with mystery At any moment ho 
may make a discovery, JuNt as tho explorer In nn 
known lands may brush aiddo the bushes on a hill top 
or mountain side and gaxo out over a 
now lake with gold-stNM kled sbonm flis> 
toning In the blistering sunlight There Is 
a peculiar lure in research—a subtle ex 
peetaney that may at any moment be sat- 
latled with realisation This striking off 
Into the depths of tho unknown causes 
the Mood to tlnglo and HUh one's life with 
an insatiable desire to penetrate the 
bladcnesB of the unknown 
When tho writer asked Pr Whitney 
what be thought the ambition of a re* 

■earcb worker ought to be, ho answered, 

**110 tdiould apiirodate Infinite possibil¬ 
ities.** This Is Indued a significant state* 
meot and one that should greatly inter* 
eat a young man who cnnlemplatcK enter¬ 
ing this field A man who realises the 
Infinite iKHMlbiUtlcs of research Is In a 
good frame of mind to accomplish some¬ 
thing This is wholesome advice 
The average IteseHrcb Ehiglncer may 
command a oalnry of from three to five 
thousand dollars per year There Is no definite salary 
limit for a man of exceptional ability Oharlei P 
Strinmets Is a Ileoearch Engliieor who is paid an enur* 
moualy high iwlary and he is one of the foremost 
scientific luvGDtlgatnrs of this country To aay the 
least the field of Industrial and octentifle reoearch 
will give any eonsdentlmis worker a good Uvellbood 
Wbei Pr Whitney was asked if a man could ooc- 
oead tr Reaearcfa Engineering without attending col¬ 
lege he answered la the afflrmatlve A very complete 
training Is neceoaary however, a^d the foundation of 
thU training will be baaed on mathematics. Tho 
tntaed re ss a wA worker, unless be is of the highly im 
aginative type* must have a good mathematical founda¬ 
tion to work with. Of oonrso this knowledge can bg 
obtained outside of college as wdl as the other sden- 
tifle knowledge which the worker will have to assimi¬ 
late. A man struggiUag to succeed tn this field with¬ 
out taking advantage of the eoUoge eurrlculum should 
associate himself with a trained reaeardi worker lu 
an ludnstHal ialioratory The inspiration and help to 
be obtained in this way are of utmost value to aay noth¬ 
ing of the advantage of working in a adentlflc atraou* 
phere Michael Farraday's Bssociatloii with HIr Hum¬ 
phrey Davy lUuHiratea this pidut very effectively 
The demand tor research engineers will always ba 
wUh us. Today the demand Is limited by the sopidy 
There la a pressing need for highly tmlnod Imagl- 
nattve workers In industrial eeaeatefa laboratortea, tt 
to only during the past twe^-flve yean that the 
search laborat^ has been given a place of importanea 
In Indnstry and what devriopment the next twenty-five 
years will bring to dlflletdt to foresee That the de¬ 


velopment will be extensive there to no doubt The ex- 
tenslon of human knowledge thnHigh tho appUcatton 
of the Imlostrlal research laboratory la in Its Infancy 
The future of no field of human uudeavor could bold 
more promise than that of Research Engineering. 

Dr Whitney lielloveM that a man should take a post 
graduate coarse of two years and a cdllege eo nr aa of 
four years if he desires to enter the profenlon as a 
first-rate roseareh worker provided with all esaentlato 
fur rapid development and suceesa. This exteprive col¬ 
lege training will have to be dupplpmented with two 
or three years additional experience working with men 
who arc trained In actual research metboda The re¬ 
search wurker to not merely a rold storage for facts, 
be must also be able to manipulate and construct ap* 
paratus for iqwclnl work. Re has mudi tn learn afttf 
be leaves college aud he can only gain this by actual 
contact with problema and tbrouf^ association with 
men who have been **through the min'* Knowledge 
does not find Its way to the finger tips without expo* 
rieuc'e aud very little experience of this nature la 
given In the colleges. 

Iteseonb Engineering to a very broad field It has 
to do with every phase of science It U a field fo^ the 
speelHllHt, and every man setting out to train himself 
sl[ould choose some partleolax branch in which to 
speolQllae For Instance, wo have chemical research 
work and this field may be divided up Into a number 
of branch^ Then there is the electrical field which 
may also be sulidlvlded Mathematical and mechanical 
research work are two branches of note Of courie, It 
will he understoofl that no college training will enable 


a man to take up aay of these fleldii. In other liords, 
a man leaving coHege as a Research Bnglnasr to sot 
a Jaefc-of all trades. His training will not permit It 
Of coarse, hto general training In acleace will enable 
him to eater a number of diffbrant fields that may ba 
cloaely alUed For Instance, a man who had tratned 
himself along electrical lines would be able to taka 
up any kind of atectrlcal research work Howavar, such 
a man would ba quite out of |dw» In a cfaMnlcal 
laboratory ualeM be decided to add to his training. 

At this point the writer to going to take the liberty 
of quoting freely from an article written by Pr Whlh 
nej which appeared In the EleotrUml WerU of June 
17 , 1920 

**Wa asam to have plenty of amUttow gouag man* 
plenty of acbooto, infinite dtoUnee to advanea and ooont- 
IcM dlrecUona, but our engineering stad4nta are sel¬ 
dom practiced beyond the **sbonIder arms.** Thera to 
anch a gulf fixed batwacn the raoaiviag of Information 
and the doing anything ubout It that I>avy teachara 
and Faradat sfodmiti are unheard of’* 

Pr Whitney brtlavas that rtndants sbonld ba an- 
couagad to idiave la hugdratkmal mtkk toataad of bp- 
Ing sMdtetcd only to fact storage. Many c(dUg» 
trained rea c arc h workers resemble a tnrhboc* oh twp 
toga whan they step out of collage, they lack baaglna- 
tion, UUttotiva and practical workliig ag perianca, The 
nwra aocumulattoo of facts, whan harfM beyond a 
certain limit, to apt to intortore with tba tmagloMlbm 
lavantiTenem d op oa da upon laaglnatloa gad anry 
research worker raksb ba an IfittirtOTp fia mhsC he 
able to Invent ways of doliig dUbeidt thtngt, prodaotng 
new ap|Muraia% ale. Ha mast ha able tn Imai^ a imv- 


taln raaolt before be actually achieves tt Xu fMi hto 
luccesa depends greatly upon hto tmagtnatlom The 
unlmagiuatlve, trained worker to only able bo foltovr oat 
the euggesttons of others and he to deattned to carry 
out routine work tbrough hto entire earaar The crea¬ 
tive urge lu a research worker to an aswt of great 
value 

Dr Whitney went cm to say '*Wa live tn a period 
when the extent and the rate of Increase la our men¬ 
tal boriion to maximum, when happlnesa has Ita grand 
est possibilities, and when human boll to everywhere 
being dlsplaeod and ampUfled by batter latent anarglea. 
Never before was the Individual and ccdlactiva reward 
for new constructive effort so equitable. We are served 
by coal, oil, gas and water, with their oounttaas ae- 
eesaorles, better than ever before. Within a young 
man's lifetime we mined more iron, copper, coal and 
other ores, produced more kerosene, gas and gasdUne, 
and put into use more of materials like cement and rub¬ 
ber than were produced by all tbe former inhabitants of 
the giolie. And stlU the unfulfilled promises In Na¬ 
ture s b(H)kM are greater than ever 
“Oan we Hvo up to this recent beritaguT When we 
do many of the teachers ot scleuce will atoo be work¬ 
ers lu science aud better appreciated JPoytoeerkiy 
otmrset lofll pre^Hwe men to do neie work where they 
now nteiiay ereoto rsoerenoe for old It to easier to 
appreciate past developments than tu extend apprecto- 
tlon to the unknown future, but, Just aa there to always 
more air for tho trees as they grow upward, so to tbm 
more new knowledge as tbe existing branches apro^ 
It li at the gnuvlng cuds of engineering science that 
wo ought to train our euglnsera. 

“To the devotee sdontlflc research may 
well boeomo a rallgiun, but whether be 
sees In the Infinite posslbtlitiea of matter 
only the necessary results of permutatimi 
among seventy-odd decoying elements or 
the hand of an lU wise Oreator ever un¬ 
covering new prtndplea to hopeful in¬ 
vestigators, he cannot be blind to the 
blessings of new truth This to not pro¬ 
duced to order Oouveatiaos do not e»* 
tabitoh IL It ofsnes only from following 
with Interest Nature’s devious and unex¬ 
pected ways, studying apparentiy irrele¬ 
vant phenomena, learning by experiment, 
regardless of aim And alnoe it Is im¬ 
portant to us that pioneer effort be Indi¬ 
vidualistic, wanton, dean, but vagabond, 
It to this rare til>e of teadier whom we 
must support 

“Practice In doing and planning to do 
are part of good aogliieerlnf training. 
Tbto was the ground for the IntrodoctlOQ 
of laboratory and field work Into engtneeriag sdio<ds. 
This develops our eflbrent tiratem, which, with the 
afldrant and the will, to neceasary to a weU-roonded 
Indlvldaal. Our sports lUnstrate tt No oollega sport 
could be put over If It dM not ooptfiln some of the 
same etomenta whldi make engineering so attmetiva. 
No one would play the game If it were ahraye a eopy 
or a repetition. If thero wars no feusA dffbtf nor 
hoped-for vletary. no now etresoea apfiti^ Jho now 
materials discovered and no refam hot tuto seeq^Pti, 
there would be no real junatem and no "regl apart 
When this to appUad to englbsettoff pMpor It keate 
a pmfect amdogue. Few good spgliioer* ^ay for tko 
gats rocetpto, they are led on by g wlU ip teobmplIOb- 
*T>nriiik the maaon the ball team gnd the iMnipn 
work over all tilt noveittai fhay cew coti^vyly th- 
vepti annpeoffifidiiMecadpthtoaB titojfiiML Npiirt 



T\ TOT so mortp years age we were m ihe kabti o/ marpelUng at the 
I Y e|Scienl Cermatu» with theer splendid reieorcA labaralones* In 
^ /act maiQi German concerns of even modest proportions Were 
then mamUstnmg research deporfoicfiii far the neoer-tndtng purpose of 
heitermi (hetr products and findu^ new ones. Today, after a lapse of 
a kttU more Aon a decade, we find the research <fe/Mrlmcnt a feature 
of many of our leadmg concerns, Thmgs are no longer done m a hl^• 
araZ-miM momier. InUead, the fadure of any gtPen piece of apparatus 
or product must he pned mio by ihe mquisttwe research Worker, better 
methods must be found m order to ^eep pace wtA market condttiom: 
new products musl be doteloped in order to meet the chea^g moods of 
a pckle pubkc The remaren laboratory has become an American mth- 
fufton, and a mul field of endeaoof has been opened up for our young 
techmeuts, Thu u Ae story which Mr Yates has to tell m Au uum- 
ment of hu senes on success tn dwm iechneal fields ,—^Thk EDITOR. 
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The Role of Chemistry 

Vidons of Fntim P ro g rets of the Human Race Hucong^ Chemistry as Set Forth in Recent Addresses 

J9^ Albert A Hapldaa 


T Bft iHMttnti ol tb» Amerlcui Oheolod RodHp 
«M th« Bodttj of Obemlctl IndostiT were twld at 
OoHewWa tTalTendty and the College of the Oltjr of 
ITepr iTfsk, tbeee Inatitatloni lending themaelTea admlra- 
Mg to Ibo neceeatty of nUunte anbdlTUloaa In aectkma 
moettags were preliminary to the great Serenth 
Nattoeal jRzpoaitUm of Ohemlcal Indnatriea which waa 
held the week of Reptember ISth In a Urge armory In 
the Bronx One of the flrat matters dlsutnwod waa the 
dyo indoetry and reacdutlone were paaaed urging Con 
gmaa to IncUide in tbo permanent tariff bill a aelectlve 
embargo for a limited period against the importation 
of gyntbeCic organic d^lcale and It was also re¬ 
solved to urge npon the American delegates to the dle- 
armament conference moat serious coualderatloa of 
the broad qneetitm of chemical armament as effected 
by the dovelopment and maintenance of the chemical 
indoetrlea In the various nations. 


One ci the ttrat addresaea and <me of the moat bril¬ 
liant waa by Sir William J Pope, retiring Trealdent 
of the Society of Cbemlcnl Industry of Great Britain 
It waa entitled **OhemlBtry and Life" He declared 
for a cbemioal Independence which would imablo the 
devetopment of material rewmrccs, ospedally In trop¬ 
ical landa, on llnea not possible by methods originate 
In a aelf-c<mtained Kuropean country Uc elucidated 
the vital proceaaea In the ntiUaatlon of carbon dioxide 
by planta. He showed that the laboratory methods of 
organic ebeaUtry have develot)ed In a perfectly natural 
manner in such a way as to cause them to approximate 
more and more closely in kind to those employed In the 
plant Sir WlUlam said **lt is safe to proi^esy that 
the next great epodi of organic chemical progress lies 
in the very near future, and that it will lead us to lab¬ 
oratory methods of imitating with considerable fidelity 
the complex chemical ch4inges brought about In living 
matter by the utUUatlon of low potential energy " 


Xf we believe thta the logical conduirlcm to be drawn 
from our present state of knowledge and fbom the dt- 
rectloti of development of method which has taken 
place during the acquisition of that knowledge, we must 
go further and foresee the advent of entirely revolu- 
thmary eonaeqnenoes whlMi have wide bearl^ upon 
human aflUrs. Tbs task of Che chemical msnufiie- 
turer hit generally reeoived Itself Into human labor 
and the aae of coal, oil, water-power or other costly 
aonree of high potential energy, Into flnisheil materials 
marketable at an enhanced price whtdi includes the 
eost of labor and energy In only a few Instances his 
the technologist been able to avail himself of the actlvl- 
tlM of the living organism In the manufSetnre of add, 
glycerol, and acetone by fermentation, labor and fuel 
have generally to be Introduced aa omUy auxiliaries. 
When we possew full working details concerning the 
pUnMeaf process for convertiag carbon dioxide and 
water into formaldehyde and oxygen by utlllstng the 
Bun's energy, when we can make Indigo and quinine by 
the identical meChoda adopted by the plant, chemical 
Ceehnolofy will be an entirely different pnqKMltlon 
from the one whldi It now repr e eenta. Kot that it is 
likely that we bhall dedre to replace the laboratory (ji 
the living organlam aa a aonroe of natural products. it 
Is dlfflcuU to bdtwe that the indigo idant. properly 
devMopcd and jwoperly worked up, la not capatto of 
f ^^ fti psHn g sacceasfully with coal-tar aa a aouree of in¬ 
digo. The elttridatkm and imltatioa of plant and ani¬ 
mal Mkemlcal methods will, however, provide us with 
Tftrrr for manufactaring vast numbers of products 
whldi are unknown In natuiw because the lowiw cre¬ 
ation has no naad them, we are nowadays eo far 
fNm netnrd that many auch producto may be of the 
vtaoet value to modem dvUi^tloii 
OoauddmtiOBB of the Und which have Just been 
ndvattced force upon us yet other resections, roela 
ahdothwsoureeaMhigh potential energy are Iwcoming 
hUhe aearss^ huauui labor la bemtng more eoetty, 
m la Co eay, becom in g leesv^ng to expend Itedf, 
euaUheiidh we art met by die demand and indeed by 
fhe Wteeetatiovi that adenoe wUl lift the enrae of Adam 
4 >9tohumHplty. it Is no part of my task today to dls- 
diee UhUbeDlihtOfil queatloas whldi originated In the 
■4Nu4iitef'li«k it scema vMu that modem adouss 

WM^fhdlihlii potential forma of energy at human 
The Bduthui of thla proUani must 


, <i#h ntOlaatiqh dC the rMiaat t 

me suai we feqotre stedsnt 


ihWM^ tWMpctehih i KtfV* 


from the trop¬ 


ica ter use in our mure temperate climes. It is per¬ 
fectly possible that the adentlfle study of oil boarlug 
plants In tnqiicsl regions may lead to sadi ImproYC- 
menta In yield and cost of p^Uction that vegetable 
oUs will replace the mdloary fads, coal and petroleum, 
DOW used the whole world over, 

Rtr William also spoke of mustard gas as au aid to 
warfare, at another meeting he showed that mneh of 
the opposltlou was baaed upon false premises and that 
It was shown by experience that poison gas Is far loss 
fatal and far less cruel than other forms (if warfare 
He pointed nut that the responsibility for warlike opora- 
ttnas rests upon the medical man and the chomlst ns 
fully os upon the soldlef, contending that former phl- 
losoiihy of war has taken an entirely too narrow view 
of the sltnatton 

Among the other piqiera and addresses of great 
pronilneti«‘e were those of T)r Arthur t> Idttle. Pr 
R. R Baekeland. Prof Wilder D Bancroft, Pr Edgor 
F Bmlth. Pr 0 K. K. Mees, Dr Charles HaMkorvlUe 
and many othera which we can only touch upon 
briefly Dr Little spoke upon "Energy, Its Botirces and 
Future PosstblUtlea" in which he asked "Upon what 
sources of energy may the world draw ter the stupen- 
doua work of reconetni<>tion at the requirements of 
the now social era. at the threshold of which we so<»m 
to stand T' In answer to the question he continued In 
part Tn appraising the sonrees of energy we roust 
ctmslder term values as well as quantities available. 
Gasoline can be utilised more effevtlvely thau coal The 


HE meeimg of (he Ammcan Chemical 
Saaet}f and the Socic^ of Chemical Indiu^ 
tyt ^hich »a$ held m Neio Yorlf a /am 
da}fi ago as a prelude, so to spwk* to the Sev¬ 
enth National Exposition of Chemical Indus^ 
tnei, resulted m a sheaf of addresses. These 
addresses mere more than remarkable — ihev 
amre tpocfhmakmg Nothing of late has lervsJ 
to open our epes more to the pouihihiiei of the 
Immediaie future m the field of chemutry 
than many of the remarks and preJichoni and 
hypothesm of the leadmg chemuts gathered at 
we vanoas seutons IVe assigned one of our 
Stag, Mr A A Hopkms, to attend the vun- 
ouf meetmge and to report the most important 
features m these columm — ^Th£ Editor. 


development of waterpower involves a heavy initial 
expenditure, and therefore Interest charges are the 
chief item of expanse In a steam station of the same 
considerable alae—d0,000 horsepower-^lnterest shrinks 
to less than SO per eent of the operating charge, and 
the bl|^ coat of coal at g3.2ff delivered Is nearly 00 
per cent The miergy of the wind and the closely al¬ 
lied energy of the wavee is too uncertain and diffuse 
to justify extenslva exploitation. In a few exception 
ally tevoraMe locattona It la feasible to utilise a trivial 
fraction of the total energy of the tides. Tbo intermit¬ 
tent flow, the varying head, and the other spi^cial condi¬ 
tions Involved la the proUems are likely to hold the 
development of tidal power within cloerly restricted 
limits. Of extraotdlnary interest are the occuroolmt- 
Ing evldencoa of inconceivably great amounts at ki¬ 
netic oiergy poseessed not only by radium, but by 
ordinary matter aa the oomitltntloDal «iergy of its 
Stoma. W« now recognise that concealed In matter of 
every kind are st or es of energy immensely greater 
than those derived from chemical reactions or con- 
eemed with any of the forces with which we connnonly 
deaL We recognlae them ae of aa altogether higher 
order of latenelty and magnitude tiiaa the energy 
derived from barnlag coal or liberated from the meet 
powerful exploelve Bo stupendona sad far-regehing 
are the poeelbUttiee cmtalaed In the sug ges ti on that we 
may ulttmgtely be aMc, wltimut deetmethm, to draw 
upon tUl energy gnp^ of which Uotberftwd baa said 
ri^ bi«ia» race mfip date its development from the 
difloovery of a autbod of atUlaitig atomic energy”' 
Dr CL S. K, Mite^ of Roriieiter, explained the trs- 
amdoui part that r ese arch woric has played ha the 
world*a devetopment daring the past forty years. 'T>i^ 


fUston and Its Relation to Clvlliaatlon'' was the topic 
of Ur Krnst Cohen, profeseur of chemistry at the 
University of Utreiht, Holland Uls addrvsH was espe¬ 
cially aual}UcAl UK well as te<.bnlcal 
Dr rhurIcM ItaNkcrvtlle delivered an a<ldreS8 entitled 
"BclencH and Clvlltsiiilou. the RAlo of Chemistry,' 
whlfh comluded In the following wurdn "Chumistry 
muKt plan a gnat rOlo in preparing the dramatic gen 
crallxathius ncc4>tttuiry ter tlio third part of tiilH master 
human guide, the 'cement* will bind mankind In broth- 
< rbond With nil deference to the followers of all the 
arbitrary divlMtoua of mience, It may Ik* pOHltlvely as- 
sert<*d that life proceHses deiiend niwn chomleal rhanges, 
nikhnI of the ihHiigt>»i, dlffiiHlfoi of the prrtdiHte energy 
luvnlved Its dlreetluD. ami whatnot other factors witli 
many of which we unt already fautllnr through pub- 
liKhed rcHeunheH Their direction will depend entirely 
uiHtn th(* fuctom In the nyNh ma and how mnii (ontnds 
them Uiil»*Hsed omrgy might bring sudden destmetion. 
HiiiierKnintrolled on( rgy may roKult In eqiitllbrinm 
Whin equilibrium of energy has tome alHiut. none will 
be avollahlo and life all life, innrgnulc as well as 
organk, will et^nw* Our world will have (*ome to an 
end degriiilntlnn will be as Imperceptible as the 

growth That uUkh 1 h and was returiiH to that which 
baa been forever The qulesceut ocean of energy in 
eiiulllbrium. tlie main'e and miplent of all life Ore- 
atiou H eboruB is stoppiMl, *hld In death s dateless ulgfat 
Goue—al] gone—like the light on tbe clouds at the 
close of day' " l>r Baekeland predicted that chemls* 
try will rtAcal new forces of vast aid to tbe race It 
was a partkulnrly brilliant uddress, ending as follows 
' Hut midluu, whether it be furulabcd by water mah 
lug from a waterfall, or by ateam nr gas engine, or by 
a windmill, can he made te turn a dynamo and pnn 
diiee ekHirienl energy The latter, in turn, can be 
changed Into motion, heat or light Or again, we can 
bridge dlreilly that Jump between a chemical reaction 
and light by Himply burning oil, gaa, ai'ctylene or mag¬ 
nesium, and Urns prixlnce any range of even the most 
Intense light In other caseti, we use beat or elec¬ 
tricity to dei‘(»miMwe Uie moat refractory MUlisUnceH Into 
their denteiiU, aud some of our largest electric riiemi- 
cal Industries at Mugara Falls are liased no tbla, Or 
we may use either one of tlimo forms of energy in 
chemical reactkms which build up, which. In other 
words, bring about theinleal syutbcslo. But when It 
comi*8 to transform light energy Into chemical syn- 
tbesls we have left thna far tbe mouopidy of this 
to Nature, we have been acting as Rip Van W Inkle.' 

Tbe value of theoretical knowledge was emphasised 
In an address entitled "TheorleA" delivered by Dr 
Willis R Whitney, of Rcbenectady, N Y, a research 
cbemtrit connected with the General Electric Oo. Dr 
Whitney, In the beginning of bis address, spoke as fol¬ 
lows "1 dellni theory as mental ciuicept as dlatlnct 
from i>ni('tlce, which Is always materlol But for tbe 
mientlst tbe combloattoa of these two is necessary. 
They may lie sutltbetlca] but they are not antagooto- 
tic As allies, they sro Invincible A theory Is a means 
of satisfying tbe mind, when, for sake of economy, or¬ 
der aud mental Increase, various thoughts first form 
Into a conjecture, then Into an hytwtbesls, and then 
Into a full grown theory This Is always a process 
concerning some selected group of apparently related 
observalious There Is warraut for Instinctive appre¬ 
ciation of theory In science The world owes the pres¬ 
ent stand of organic chemistry to n beautlfnl combina- 
tlcm of theory and experiment. Wo now see It plainly 
In this ludustrinl Rltnatlon. In ISfid [*erkln produced 
the first artificial dye At that time Kekule was theor¬ 
ising. and be then laid the foundation of all our modern 
Btructorcff ills theories, which soon led Into the 
wonderful concet>tkm of tbe bensene ring, are now tbs 
A B O of the dye indostry ” 

Ralvage of the by-products of Industry, sobstltntlons 
ter natural materials that are dlfllcult to obtain and 
more economy by manufactarer and user ware the 
general subjects of a score of papers read before va- 
rlouH sections of tbe American Chemical Society at 
Colombia University With natural resources dwin¬ 
dling and manufacturing organised oo a vast acale, the 
research laboratories of tbe chemists bsve been as¬ 
signed to these tasks. The salvage problem was taken 
up extensively by the section of petroleum cfaemistry, 
and Dr Sidney Bom, of Muskogee, Okla, aald that 
milHons of doQani could be saved annually by the re- 
(OoafliHied on page fid) 
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Drying npiiui for local mto la India Caka rngkaca akoni to bogta work In Um #|in» factey 


Juice of the Poppy 

The Cultivation, Manufacture and Taxation of Opium in bidw 

BjT Gibb 


O PXUH U an InaplMated Jolcc^ obtained by atratoh 
Ing the nnrtpe capaolee of tlie (i| iuni taippy Papaver 
ftomniftirum and allowing tho mllkv aap wbltli ezudea 
tbertfroin to dry apontamn naly Ihm* are twt main 
varietlea of tlx drug—tliat oacd for medUlne (prodnced 
chiefly In Aalatir lurke>) and that arookod oaten etc 
(grown In India and China) 

All anthorttlea are agreed that Aata Ifln>r waa the 
original hi me of the Papater Somnfferum Thi meiita 
of Ita need aa an article of food and aa affirdiug a 
aweeC edible oil were eitdled by earh (fiwk wrltera 
long hi fort the h miilfentia |r pert> of the (apmilea 
had boon dlacovored The capanlea atema and lenvM 
were enoqpli^ed b> the (trecka In tlK iretaratlin of an 
extract called motwafam naed In the fabrication of a 
aoothtng tieveruge <( rrca|K ndlug to the post )f tlie Pan 
jab today The Oreeka ronat he credited with the dis¬ 
covery cf tlie potent nature <f the Inaplanated Jntco of 
tbe capanlea which began to attract attention about the 
third century 11C But If tlila diacovery la credited to 
the Qrceka, tho Arabs were chiefly concerned In dla 
aemlnaflng knowledge of tbe plant and Its naea Thera 
can be no doubt that the fOllowera of lolam brought a 
knowledge i f the pnipc rth a c f i pinm tbe opUm < f the 
Oreoka to the people of India and China There la 
atnmg iroof cf this in the flerolHr corruption of opitm 
Into ttfpwp and a /oa-gong the name of the drog In roost 
Indian aid Cblneae Tcrnafulam reapecUv<l> 

The history of the pn dncUon and nae of opium la 
India before the beginning of the 16th cen tn ry la ob- 
•ettre At the beginning of the 16th century the export 
of the dmg fnm Imlla to China had not only been 
fully eotaUtahed but the cultivation of the poppy plant 
and tbe manufacture of cplnin bad becotoe regular In 
dnatrlea The State monopoly of manufacture of the 
drug the atrlct gncemmtnt cintrcd of tbe colttvatlon 
of the poppy and anpervliilon of sale of tbe drug to tbe 
conimnier are direct leMiclee from the Ifuliammadan 
mlera of India and from the early Putingneae traders. 
Control woa saanmed by the British In 1767 abortly 
after the battle of Plaaeey and continues to tbe preaent 
day Control of rulHvatUn and mannfiKtare of the 
drag Is In the bandg of tbe Oplnm Department and 
•npi^ston of aale nota with the Srclae Department 
The opium year opens In September when the prep¬ 
aration of the land for the reception of the poppy seed 
commences Tbe soil Is pkWLbed at an Interval of 
every ten days, till tbe middle of October when aowlng 
begins. Land In the Immediate vlclnSty of the vUlage 
is selectsd on account of Ita bri^ higher, nsoally more 
richly manured and more eaallnmiperTlsed. The crop 
requires an abundance of water and Irrtgatton com 
inenors as anon as the plants appsar Hie plants take 
from 76 to 80 da^a before full flowering cui be mM to 
be attained Tbe petals itmt la nomher are r o moeed 
nrum the capaale tbe third day after expansi o n tVa 
opcratlott deoMUids conidderulble skill sines If plnckad 
off before they are ripe the cepanie'afterward produess 
mnefa Ins ophun ttiau If the petals are dUowed to bus- 
lure folly The hand IS placed gently round the base of 
the flower drawn npwarda, when if property matured, 


the petals come away naturallv After collection they 
fire made Into what are technically called leavee To 
ucGumpllsh tbla a handful of petals Is placed on an 
earthen plate over a stow tin Over the petals Is 
placed a damp i It th and pad and the steam from the 
doth oanses them to adhere to^ether^ Tbe thin cake 
thus fc rmed Is turned over ond tbe damp prearare 
peateU t( ensure the uni m of the petals on both sur 
faces Tho leavee have a pleaiunt aroma which they 
are said to Impart to the oplnm for which they are 
emilojeil anhsequentlT aa packing material The col 
lection rf tite drm, begins finrocdtatoly after the gath 
ering cf tbe petals Ihe green capanlea are scratched 
In tlie afternoon with an Instrninent called tbe noshtor 
This oimittau of four sharp blades tied together with 
cothn and with a padding of same between each so ss 
to keep them about one-ihirtleth of an Inch apart to 
alhw of aerate binga being made to a certain depth 
through the wall of the capenle and no further It is 
Irapc riant that the wall of the capsule be never com 
plotely severed bat at the some time a purely super 
flclal acratchlng la oseleas The exact dekcee of pene¬ 
tration to ensure the best possible flow of juice requires 



Wltaft the uffiflto flikM Mh fllagfli ^ 


considerable ifldll Inclaiona are iflhde from helMr ugh 
ward Aa a rate each cnpeule la lamed In Odp 
three or four tlmee at intervals of two oe throe daytk 
Sometlmee a single acratchlng may exhaoat the floiw» 
while oGcaelonally an extra flm cnpeule may ffive eight 
to ten dlechargee The field la dlvldad, nehollyj late 
portions so that scratchlngs may be perfbrine<» In re^ 
alar rotation, until the entire crop la coneeted The 
juice adhering to the indriona Is scraped pk orUk • 
small trowel-shaped acoop of thin Iron eaUed the e et iesh 
In tbe early morning on tbe day following tha acroteh* 
lug The drug Is transferred from the scoop to a astal 
or earthen veeael and conveyed to tbe hunucra houss 
tor further manlpulatioa It Is stored In an eartbm 
pan tilted to one ride to allow tho liquid fseewa to 
drain from the more eoUd extract the cttule oplun^ 
which In the case of opium grown In Brttlah India, finds 
ita way In the manner to be d a a er tbed later, to the 
Government opium factory at Gbaaipnr 
nere the crude opium la first tented tor purity and 
quality and stoied In large wooden boxes During ator- 
age It deepens In color by exposure to sir and UgM 
The quantity to be manntoctured dally Is sasspMt ar 
sorted kneaded together and thrown Into boxieSi Tha 
opium la next placed in traugha, kneaded, and thor> 
ooritly mixed Iw men wading knee-deip In it Wlwu 
nnlfi rmity baa bean attained by theee various stages of 
eeparattng earoiAlag mlKlng, and kneadlaa; it ta next 
day made up Into cakes For tUs p ur pose a supply of 
leaves tpwm a paste made of Intorior oi4ra and 
fweeiM, and. trash (poundad poppy stalks) ta ra* 
qolred Tbe laavrri* and opium reqnirad tor each caka 
are accnrately weltfied out Tbe operatm, taUng a 
brass cop In hla hand places tbe leavae within it 
layer upon layer after molatenlng with tbe leiea, and 
buUde VP a aksi and leavee moiahuMd la the IgMif are 
Inserted until the apace round the eake la up. 
Tha leaves are th» brought op over the toplum and 
preaepd together untU the fintahad cake luaimhUa a 
Dutch cheeae In alM and ahapu ft Is nm lugMsai 
from tha cop^ rolled lu the ** tra ah, p l aeed In m 
earthen cop of a alar to hold It oomtortaMy, and driad 
tiuough axpeeura to the son Italf ^ wi lri b t 
averafa oaka cooriata of tke eM that — 
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iMidi mmU mtlvv 
XOIM^tt €f QM PWlffi l 

iuAli|iiii|ct<hf^ ^nVbOvfmmm 

tn th« &Q- 

jjhl «Hte tn jwit nrf t to d onljr under 

lldMilivoM ^ MrtIkortMtd oOoer ot the 
diMI tbe cmtimtor, 
wIMi MiN^ ^hm reiiidred to 

4 tatM ^ UFtKmod to aril 

^ mmm to tte d^ 

to* MgMtoON at ttw OmnuMikt ftus 
tte^dMtovan to tnm, UMRue tbe 
iiiiilOtftififl tottf to tba OovemmeDt 
-tftoMiM* to to* VMooa provtaoto at a 
iStoA- to oofair payitointa to enltlTa« 
tort, fMto^ dad aMMIahtoeot (iharfe% 
die. ^to toar to aokl. afala at a fixed 
pthtL 'totoa tba tvaatortoa to itcenoad 
tmtototo Jtod rataU vandon for nle to 
m^ptffUA tbf optoai ravaaoe to rapra- 
aeatod lir tila dUtonnoa between tbe fac- 
tocjr ^ aato of nuuratoctare, and 
tbe 4ito latoa at to# tmearr, which va- 
rteetostordlag to kical dtcamaUnces. The 
fMhm pay, to adttdoii, a conatderahto 
toe M the righf ef eeto The total rev- gMee of tl 
abae reeeee f ed toom both eonroee, to 
toto^lbifitoowttedtodl^VOgOOGL Tbemaln 
eonret ctf toe o|dam r eren w e of India, howercr, to the 
npatt Ut whieb to tofted in the toltowtiiff mamier 
The cplnin imiNUFed tor export by the Oovemment toe* 
toTy to flaipatdiad to Calcutta tor aale tbm by pnhUe 
aactlM Tte DniDbar of toaeto to be thne diapoead of 
to •:i^ annluilly* by the OoTenuneat of 
India, adeoffiltof to probable reqnirementa. 

The Mlae are conducted monthly, hy the 
Bengal Board of Befeme Daring the 
year fiOO toceta were aold which, 

after dedncttag expen e e a of prodnctkm, 
reatteed a net profit of. app^nutely. 

04,080,1000, which rffireaenta the taxation 
on axporta. Tba cfaeeto on eato, bocome 
tba p ropjcl y of tbe axportera, hot muat be 
■topitod ^vnder paaeea granted hy tbe 
Boerd of Reveiroe, and eohjeet to condl- 
tlone wtatoh prevent tbe ofrftmi befog ueed 
tor oona p aptfon In India TKl eo ahipped 
the cbaeta remain in toe oflkdal ecm- 
roomet 

Am obearved above^ Ifalwa oplvm la, al- 
moat entirely* prodaced In Ifatlve Stetee, 
end there toe Government of India do 
nat oontrol Ita prodocUon or wUa Tbto 
oplvm wae formerly exported to Ctitaa, 
hot with toe eeantton of the opinm trade 
hat ween India and that epumtty nport 
hae entirely ceaeed. Tbe leet axporte took 
plaee ta lein-l* to the extent of 2T00 
phaetoL Whde the trade toeted each cheat, 
on enpoiti paM a tax of £00 to toe Britfan 
Oovvniamnt Tba import 6f Halwa opium 
into BHttoh torrltoty to prohibited, hut 
POtoeto o« tbe drag are oocaetonally pvr- 
chaeed by Oovenunont tor Urndliig with tbe Bengal 
nrlety at ton Gorer m ne n t factory 

Gorarament of India have atwaye regarded the 
oplvm trade aa one which needed earaCal control, and 
In reeaat yaaie hate adopted a very definite poUcy of 



Seme of tbe eitracdve etkfc-pini end tomllar Urge ptoraa ef Jewelery nude ap 
abovi a beetle er ether faiaect ea a baae 

^cr, to the reetrtctlon. This torwerd policy dalve from the dect- claep or h 
r manner elon of toe Ohlnaae Gorentment totenpf)rMe opium the Preucl 
meat fae* amoktng, mod the findings of the Interaatloniil Opium tlculani oi 
by ^Ue Oommtosloa whldi mat atBhengbal In 1908 The necee* by mlladl 
lapo^ of tity tor tbe eappnmrton of oplvm amoktag, and the Ilcna, but 



Tbe emaller apadee aie eqaatty aveil|llir 
leca tfeet% end aten toebvlt«^^ 


wtor tbe pradactton of torlking neck 
OMi be kmg abovt mtledy’a neck 


odviaaMllty of eltotr prahlUttiir or rcgalatlng carefully 
the uee of tbe drag tor iaay other pnrpoee. are fully 
recognlaed Opium aiwdring to anltorraly reprobated 
in India. Tbe eale of opiam tor amoking to abeoiotely 
(Coaftaeed on pope iW 


The Jewder and the Beetle 

T his Pharaoba of old Bgypt bad their 
ecarabe, and In collectlona and muse* 
nma we may ariJI ace three cniiona Jewde. 
Hat modern timm have not aeen any ma* 
terial oae of lnM^cta or ]nae<*t pattarne in 
the Jewder'a arU, Today, twwever, there 
to quite a vogue In Parto oalllnic tot the 
InconxiratloD In jiendanta, necklacea end 
plna, not of the mere coanterfelt preeent- 
incni of luMctH, but of tbe actual inaecta 
tlieroacIvcM, preaerved In one way or an- 
iHber Tlic Purtidun JewHcni follow bare 
the lead of tbe EiopHanaf to that they 
employ for Uic luofU part exotic coleoptera 
(In Hie vulfcur tongue, beetlee) of warm 
and Iridescent eolorlnga. 

Our llluetrullotis Indicate some of the 
poaHilrilltlcft, and make It u]){M<ttr that the 
beetle jewelry, in apUe of ita bisarre ebar^ 
ucter, hHH oeriafn featurca of uttractlve- 
ncM. Tbe Hmaller apcciea, Ilka the la<ta 
bUffR or Imly blrtto or lady beetlee, known 
under one or another of tboae numea wher¬ 
ever I'ngllHh Ik Kt^ikeii, are for the moat 
part seen In the form of necklaces or clr- 
r nmde up of evme deMcrlptlon, while the larger 

licetloii are nicely available for use, single, 
lb more pretentious oruameuia of tbe 
clasp or brooch or sllck-ptn order We are SMured by 
the French contemporary from whlc h we glean tbe par- 
tlcolaru of this curious fashion that tbe Insects worn 
by mlladl In this manner are by no means stone re|h 
Hens, bnt actually tlm natural Insects tltemadves, met¬ 
allised or ossIAcmI according to one of sev¬ 
eral |)nH*eiises known for this purpose. 
Tlu> variety of treatment of which this 
type of Jewelry to suwefitlble U wide, and 
the resuirs far from displeasing 

Dlficovery of Unknown Sabatance 
in HoU 

P liflCLAIMKI) h> Urn Bureau of Solto, 
tJiitcd Htutes UnmrtJiM-iit of Agri¬ 
culture, as tUo mtrfrt notable discovery per¬ 
taining to the sileuci* of rolls within re¬ 
cent yearn to that of Ideutifylng a hith¬ 
erto unknown snliHtance In the earth 
I'Hwlguatcd ns ultru-( toy, Its characteris¬ 
tics aro dewrllHNl as licing sticky and 
plastic when umlcr the liidnence of mots* 
ture and rerotiihlliig resin when auhJecCed 
to a drying atmoS]>bcrc When anslyxetl. 
It has the aiqjcaranre of lielng a sUlcato 
of alumina, partaking of some Iron and 
traces of poUselum, sodium, uagnealum. 
and calclnnL 

Tbe dlswivery to reported to have 
liearlng on the physical proporttee of soito, 
a factor for consideration by the Unrean 
of imhlfc Roads In determining Its re- 
latioti in adjusting tlie structure of con- 
creto und other road surfaces to (be tex 
turc of the soil serves aa their fmm- 
datlona. The ultra-clay, according to an opinion of 
Government experimenters, to a primary roDtributing 
agency In rendering the soil plastic Briquets con 
structod of ultra-clay crumble in water while Port 
land cement teUlns its form —By JSf P Wintert 
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The Heaven’s in October^ 1921 

BetelgncM Dethroned from the Seat of E^or, and Near light Gained an the Atmmjpiiflra of Vomit 

By ProfoMor Henry Norm Rnisdl, fhJKi 


A NUMBER of Interviitlnif aHtronomlml items, moatlr 
from the Paclfle CoaHt olMervatorlee, have recently 
been made public and may be repurtetl hero 
PniftwKor Sitkon nt the Lick Obaer^Jitnry ttndH that 
the rt markable mbitia. Htirroundlnir thi* new atar** 
whkh api>cHred lu Aqnlla In 1918 1 h Htill ^iHlhle It baa 
now n*Hihcil a diameter of rt\e HCtMinda of arc and—If 
the Tolodly of oapanalim la nlmiit 170 klltimetorH iior 
aeoimd, aa indicated by the Niiei troMtipk data—its real 
diameter luiut be about 1!20U tlmoa tbe 4*nrth'ti diatance 
from the aun 

nrowliif Betelgneae in the Shada 

Mr PeoHo, at Mount WIImou workliia with Michel 
aon'a InterforonM-ter. ban meaHured the diameter of 
BDotbor atar—Autnroa- the brlabteHt niomlier of the 
conatetlation Soondo The npimrtmt dlnmeter, 0* 080. 
la a little loaa than that of Iktelimeae thouah much 
greater than that of An^turuK, b\it tlie real diameter la 
extraf>rdluRrHy largo Antarea ahtma the motion of the 
nelffhlHirlug bright atnra in Scorpio, which Kaptt*yn 
baa Hbonn to belong to ti great ilnater at a dUtance of 
lietween three and four hundred lights 
yeara from tbe aun For the Indlrldiial 
atara of the cluMter. the dlatancea can be 
more acinimtely determined, and that of 
Antaren la found to Im 870 light yearn, cor 
re«q>undlng to a parallax allghtly leaa than 
0 * 009 It followa that the true diameter 
of thia atar la 4J0 million mllea—more 
than twice that of the earth a orbit, and 
half aa big again aa lletelgueae 
Startling aa thla reauU may aeem, it 
has been pretty well autlclpatetl by atu 
denta of stellar mattcra Antarets though 
looking fainter than Betelgueae, la twice 
aa far away, and la In reality three tlmea 
as bright Moreover, It la fully aa red aa 
Beteltueae. and ao prolwbly gives out 
ratlieT leas light per wtuare mile, so it la 
not surprising to find It tbe bigger of the 
two atara. Its actual luminosity Is about 
8000 times that of the aim, but acconllng 
to these moaaures Us diameter is about 
nuo tltnes the sud’a and Ita superficial 
area about 240,090 times as great Thla 
shows that per wiuare mile, Antares gives 
out only one>elghtieth aa much light as 
tbs san--thut Is, that tbe surface of thla 
atar Is much less lumiuous, and prolmbly 
cooler, than the darkest ports of any sun¬ 
spot This again Is not really surprising, 
tor the spectrum of Antarcs marks It de¬ 
risively as one of the least Inteoaely 
heated of the stars. 

Additional evidence of the remarkable, 
and almost unique, character of this great 
luminary Is found In an observation by , , , 

Mr Joy—also with the lOO-tnch telescope jjj }j25cSc 
at Mount Wilson Antarea has a much ASioomSt 
fainter comiwnUm, three neconds of arc 
away, which Is so overpowered by the 
rays of Its great nelgfaltor that It af¬ 
fords'a rather aevero test of tbe defining 
power of telescopes of moderate dimensions; This 


moat all the other stars Which belong to the **0oorplM atmoapheraa of tht pUaat and the aavtiiy With th o s e 

cluster,' as Kapteyn calls It, allow the B type of In the sp ec ifom of tbe moon, where notbteg bat the 

spectrum, and the companion of Antaras, tboo^h earth'a atmoimhera cones lots play Oarafut amknm 

fainter than moitt of the others, does not dlflCer frm led to the same conelnaioii-^-ttie amoonts of ei y g wt and 

them very materially It Is only tbe preeenee of its oi water vapor In the atmosphere of Yenne an imoU- 

enormous nrigbhor that makes it seem insignificant gibly small 

It must be remembered that theae naolts iMKdy only 
The Atmesphere ef Yams to that part of the atmoephera of Yenna Uea 

One mm bit of news, also from Mount Wtlscm, may above the rlstbla surface It Is fairly Ukely that this 

be mentioned Dr St John and Mr Nicholson, pho- surface Is cmnxMMWd of clouds. If these ftouds are like 

tograpbing the spectrum of Yenns, have made a very thn high cirrus rionds on tbo earth, they aaay Be at 

careful aearcta for llnea arWng from abBorpU<i& by oxy- the very top of tbe part of the atmomdieni into wblcb 

geu and water vapor In tbe planeta atmosphere, with water vaptw ia carried by ascending tlr*cumntA and 

the very Interesting conriuidon that no trace of either tbe upper regions, as bm above tbe eartm may be 

can be found This InvMtigatlon would have bean almost absolutely dry 

very easy, except for one obetacle that made It very But tbe apparent absence of oxygen la more pusaUng, 
difficult The spectral lines in question ere In tbe red We naturally expect to find oxygen In tbe atmoapbere 

blit can l>c vrry easily photographed with modem plates, of another planet, because it exists In our atmombere 

Dut the earth a atraoai>here la full of oxygen and water and we cannot live without It But after all, free oxy- 

vapor, and heavy lines arising here are always present gen Is a remarkably active chemical snbstanoe to re- 

oompHcatlng the situation greatly It la posaihle, in main permanently in an atmosphere. We know that on 
deed, to go boldly ahead, observing the combined ef- earth it Is being ccmttnually conimmed by chemical 

action, and as eonOnusUy renewed by tbe 
activity of vegetation. On a UMass 
planet there would be presumaldy very 
little oxygen In tbe atmoepbere Hence 
we may taka these recent obaer- 
vatlons, tentatively, as Indlcatlona that 
there may be no lito on Yenus. Tbe nppll* 
cation of the seme test to Mara (whkh In¬ 
volves much more serious obs^atloiuil 
dlAcultles) may go far to ssttle tbs vexed 
quMtkm of the existence of Ufb upon the 
surface of this planet 

Thi Hoavona 

Our map abowa tbe appeoranoa of the 
evening aides. We may begin rliht over* 
bead, at regasua. marked ^ fib# great 
square whose eeitem side la }uat on the 
meridian This edge, carried down mud 
bent a little to the left points out tbe 
second magnitude atar Beta Oatl The 
western edge of tbe square points down¬ 
ward to the bri^ter star Fomolhiut lo 
tbo Soutbem Fish These two ore tbe 
only prominent objects la tbo sootbera 
sky 

In tbe west we find Aqulla, and In tbe 
northwest Lyra, with Oygans shove. The 
Great Beer Is low on the northern horl- 
son, with Draco and Ursa Minor nbove, 
end Oepbeui and Ossslopela Btin U^er 
Gemini Is rising in tbe aortbeast sad 
Auriga and Kersena are above. Orion Is 
cm the eostera borlaon, with Taunu above 
him, then Aries, sad Andromeda above 
all Bridoaus and Oetna fill tbe dull 

Wfh**- AiiHMootA-ia l«8US8?YJ?'a.“ 

Thi koow elvaa oie ia Btoodaid ^Isw* Tim PlOMte 

ocKmmliiamaa 

be la at bis giuateot 25* 

fecU of tbo etmoopheros of the earth end the pUaet, of the stm, but Is so far to tbe southward that be sets 




n. AllifO'SMn Oembwaa AiS 

Thi kown stroa oie ia Btoadafd Tisw. 

NlOSTSKTi OCTOBER AMS NOVXMBBB 


companion appears vividly green—but until recently 
it was uncertain whether this color arose merely from 
oontrast with tbe deep rod of the primary, or wee real 
Mr Joy'a spoctmgraptis show that the companion Is 
remarkably nnUke AnUrea. Its spectrum Is of the 
Orion typo—B3 cm the Harvard mtle-^blch means 
that It la a very hot star Indeed, mnefa above the tma- 
peratnre of Hlrius, and far exceeding tbe ran. Though 
so hard to see la tbe glare of Antores, It Is really fairly 
brifht--of about tbe sixth magnltnde and lu real 
luminosity must he about fifty times that of the ran, 
nr twice that of HIrina. Kelni^so hot, It probsUy shines 
very Intensely—twenty times the sun's surface bright 
ness being a low estimate. and we may therefore con- 
riode that Its linear diameter Is not far from ona mil 
lion mites. 

Though the companion la so extraordinarily miUks 
Antarcs In almost every particular, the two atara un¬ 
doubtedly form a true binary pair They ore movlag 
together In space, and obow trdcca of orbital motka, 
whieb however is exceedingly slow 

It Is worth emphnslriDg that It is Antares, and not 
the companion, which is tbe axcepUonal trtdeot Al¬ 


and then attempt to dlaentangle tbe two, but a better 
road was pointed out some years ago by (TaifipbeU. If 
Venus Is observed near stettgatioo, when bhr distance 
from the earth la changing nipliUy« tbe Bnes prodoeed 
In tbe atmesphere of tbe planet wtu be iUfted toward 
the red or toward the violet by an amount correopond- 
Ing to this radial velority, while Ihe Uher fenced 
In the earth's atmoapbere will be nnaflactod. nring 
a specftroscope of h^ diimerston, the two oHi df tinea 
may be oeparated ctenily^ no that, If eqeygati Is praoMit 
in tbe atmosphere of t'enhs, each terrestrial tine wiU 
have a close omnpaahm. 

When the pbotof^fipbs Were exandned tiOt the folBt-, 
est trace of surii eommotim lines appealed, and theta^ 
seems to be no eacops from tbe c o nrio s t ow that If oxy¬ 
gen or water vapor etlst at all in the atmbiivbere of 
A rana, they must be preoeat only la ariaote aniflianta 
the merest traces. 

This sorprialng molt IS oonflrmed by riaKtitoaedtp, 
^ nd indepeodent obsenstUm bf ihr. i rm i » oi IW 
LoweU O hservat ok y. mdag Chs otfmt metb^ sieg eoae- 
paring ths Intsaaity of the lines la tbs ptsc tw ua df 
Yrnui (orlolnf from ths cnmbinbd obsorptloa fa ths 


St about 6 JO P M, and la bard to see (as la slWgys tbs 
cose wben be is an evening atar in autumn). 

Yeous te a morning star, ritlag at 4 A. K. in thp mid¬ 
dle of the ilontii, and very oonsiiinioiia. 

Mars is also a momlng stay, and lo ore Jupitar and 
Satnm. All four pUnets ars ctooe togethor in tibs kky, 
and a saries of Interceting eonjfunethm seem oa Ymms, 
vblchis moTiogsootward ftilhr than thedttwr%<om- 
takes them Odd atm oaotlMa. On the M ahs ootpea 
wUMb Steven mhrates of are ef Mars; on llm RM tte 
posMs as minutes oouiir of tfnd oa^ ^ RQtti 

sR few ore qrowM; into « aiteoa «q 
tbs belt of Orimi, aud OS they Ufa far mamA fMah the 
oun to be aat^^vUil^ befosu daybcmd^l^ dtialsy 
wOl he mUi gsttied of w wj e i' os 

snob tr(|^ doirisytteas osa rs^ Tkb 
ttMge pbinace|i|ei«d 1 m tMhn/-' 

Ukom to. In 

otiBss ^■^nh ft te wumr odd dttHt ohlmg 

iJlUL f ' ' 
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tM«g Awiy wltk Poitaf* Stuips 

jrvNID of tbo teteot aids to expedltloK 
V/ I m ii tniw i, at iMOt the o01co rootiBe 
phMo of to a inachlntt that doei 

avay with atampa on pieces of nail ThU 
nuKdilDei the InrentloQ of Arthur H Plt- 
BOj, U bdnf tried ovt leading banka 
a^ iarae ooncema in New York Clt7i 
with the aid of tha Poet Office, in order to 
defeemiae whetiier it can eUmtnate the 
paper atanope altoaeCber 
After all, the idea of the paper poatage 
atam0 la to ahow that a certain anm of 
aeoaef haa been paid to the Foot Office 
19ie aflbring of a atatnp to any piece of 
wall mattor Indlcatoa the exact amonnt 
of mdsay paid Any deriea that aeires 
to ladioate ^ aama thine, and which In- 
aprea the patyanent of the total amount of 
Uie ihaltti^ ebargea to the Post Office, ob- 
Tionaly aenrea the aame end Such a 
machine ta to be r«>preeented by the 
new ataaiplng naohine, which la ihown in 
the accompanying lUuatratlmu This ma- 
Chiba a^t the enreiepea and prints a 
Poet OfflM Ucenae in the naoal aump 
comer The stamp printing machine can 
not be started nntU the operator haa In 
aerted the meter which keeps truck of 
the aump impreaalona The me>tcr, In 
tom, la set by the Poet Office offldala and 
la smiled in anch a manner that It cannot 
be tampered with This meter keeiM 
watA oxer the stamping actlTitles of the 
machine, yet may bo removed 
and carried to the neaieat tioat office fur 
re-eetting and for the payment of the 
pottage stamped off by the machine In 
thla manner, so It would aeem, the ma 
diine baa aolved the poatagn problem 
Xt Is amid that on the average of 250 
letters are stamped per minute and sealed 
In name operation. 

From GrcenlioiiM to Swimming 

JrOOl 

N ot b«*iiw he loved flowere lew but 
beeaiue he loved iwUnmlnc more, 
B O Me,, of Snomlt, N J, oonverteti 
hi, BNeahoaee into • nrlnmlnit pool, ai 
Mmwb in the M<!onipui,liiC view In 
tact, it woold Mem that Mr May'a impm- 
Tialou baa worked oat ver, nlcel,, for 
the cemant floor and aldea of the nanal 
weU-coaatmcted grccntiooM require little 
additional work and materials to form a 
hlghl, aatlatactor, pool Then there U 
the splendid sunshine which pours tbrontu 
the glsM root and aides, so that even In 
the coldest weather the pool Is kept warm, 
with the aid of the naul stMm 
pipes whldi line the cteenhooM 

A Novel Depnrtare in Typeootthig 
MndilMo 

O N the ver, face of it. It would _aMm 
SI tbonsh two inventors, A. F Oster> 
lind and F O Damm, both of Salat Paol, 
Minn, have replBced the oompUeated and 
taifcv tnw-wttlnK maehinca, which have 
low been cbaraetsristle teatnree of the 
modern printing plant, with a machine 
that startloa imt with ita atoclnte Mm* 
nlleltr Wa learn the two inventors 
had*been woAIng along the sasM gm^ 
um. tar man, jreara, but it ool, reqntnd 
tM Of thsM two minds and the 

of tiielr ideaa aome two ,ean 
ago fa bring about tala new cmeeptton In 
tgpSMtlltig amtalhOT 
The MW matalne is a matrla-aettlag 
Ttao riitlng device, containing man, taat 
MMthiMMore attalaed b,«taer ma 
Ilk* natore, ■> dalm tae inven 
term, n* Unb >• aaaambled the ■am^ 
hgtVUMfc fl asr b i Mr id ta* opetatM tonches 
a MFWi ta* Um antoamtleall, pea*M 
"aitaeflFtat* th* iiw la poMHon <o* 

S. Batik gu I* followed b, a master 
vtaltalib^a tae meeeedtag llaa 


k cast Is ^fctsd 



This macUna automatically seals the envelopes and stamps them with a Pout 
Office lieenae that takes the place of the usnal paper stamp 




by means of the liner which la a part of 
the mulct Tho length of the line Is de¬ 
termined by a dial that can be set in 
less time than it takes to tell It-** 
varyiiiK from 2 ema to 38 ema In length, 
and from 5 point to 4J point in thickness. 
The piocblno entuN tally Intended for tbo 
large display types of advertising oom- 
poHltlon, has a range from 4J point to 
102 point 

Tlie magailnea, of which there are six, 
ure Hlilftcd to position Hlmply by uperat* 
lug the Muull k^ir up or dowu, the mov^ 
meiit IieluR almiit one Inch for each 
cbaiiRc 'ihfrt are no cranks or wheels 
to turn—(ueb mo^tnuiit Ik poaltlve and 
accurate* and made luntantly 
The metal }M»t holds 100 pounds of 
metal The wc II Ik separate from the 
innln iHtt, tliutiRh lieattHl by the mime 
flame The mouthpiece and throat are 
eaHlt> areesfilble by nieanu of a ^cry tn* 
ReiiloiiK methijd, making cleanlnR a matter 
of mliuites rather than boiirM uiiU no 
N|H*tlal miuft. bruMhes, drills or tcxils arc 
iicHi*KKary Ibe hIurh f-ant by the machine 
lire solid to]) and bottom, supiKirted In 
the center by a solid Hiipport 

in sura, the new t>pe-K(*itlng roadilne 
1 h ilaliuixl to l»e niiequallod In the matter 
of Bi>eed due to tho slmplinod mishantsm 
one half as many imrta are ncecled 
111 tills dc sign, as oumiNtr^ with the usual 
type-setting mat bines. 

A Word to Inventors and Llcoiseea 

W E think it well to warn patentees 
who grant lU’ctiHea fur the use of 
their Inventions, tliat they should be care¬ 
ful to protei*t tbemselrofl front uuHerupa- 
lous parties who take advantage of the 
pn^it state of our patent laws to de* 
jirlre inventors of a ttari of their proflta 
to which tliey are momlly entitled 
We n for trartlmlarly to tbe case where 
the licensee of a iratinted dcvlee, which 
he has uot pun based, keeps it in repair 
hy replacing broken parts made In Ms 
emu shop or factory, sometimes even go¬ 
ing so far as to buy from unlicensed 
maki^nc a line of n^palr parts to be kept 
In stock and used on occasion 
ITils is uinrslly wrong, but as the law 
allows tbe llceusoo of a patented ma 
chine to make reiialrs In case of break 
age or failure, without dearly defining to 
what extent such repairs may be made, 
mony licensees systematically replace 
broken parts as above alluded to—a prac¬ 
tice which in course of time results In the 
pHNluitlon of an entirely now machluo 
with nothing of tho original structure left 
In view of tho above luvetilors would 
do woll, when selling their iratented de- 
Ti(*es, or licensing others to use them, to 
have tbolr (‘ontracts su drawn as to re- 
iinlre the licensee to purchase from tbe 
owner of the patent all replacements for 
broken parts. 

It appears that tbe dilef delinquents la 
tbe premises are tbe railroad companies. 
One reasoa fnr this may be found in the 
fart that ropaira to railway machinery 
have to be made In tbe Aortest poeoIMe 
time to pr ev ent traffic delays, and during 
the war there was soma excuse for thus 
encroaching on the rights of patent own¬ 
ers. But we are now getting back to nor* 
ukal times, and tbe fact that property In 
imteutH is Just as Inviolable as In ebattoks 
or real cfftato should not be lost sight of, 
especially by tlie railway people. It may 
safely be said that our vget railway sys¬ 
tem has been built up by our patent aya> 
tern An oxamlnatloii of the patent ree- 
orda of tbe United Ststea and Great 
Britain dlsdosea that nearly all tbe Im 
prorementa In railway machinery were 
originated by Inventors and have come to 
us through tbe Patent OfSca 
It would seem that the law as it now 
stands works an injustice to iDventors 
Ip the way we have Indicated, and we 
think sons amendment would be advis¬ 
able. 
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A 4iMlnathr« tt 
Mjr ka won la tlw 


Inventions New and Interc&sting 

A Department Denoted to Pioneer W'orli tn Ae Art$ 


bdire view «nd fat vi«w of m acrow 
Writer that lM»ldB amwa by aiaaaa 
of iMr aM 

A Scraw-Drhrer that Holda Tiglit 

A WISCONSIN man baa rocently In 
trodnoed an Intprcatlng antomatio 
■elf holding aorew drlror The acrew la 
plarfd on a two p Int I lade and locked 
br a Bprlnf, itrer rod It la claimed that 
tbla tod may l»e nned around electrical 
or mnnlna machinery becmue c f lu In 
aolatloo agalnat curreot leakage and Ita 
power of bolding a acrew wltbont danger 
of dropping it 

One-MOUoii'Volt TnuumiMion 
Experiments 

^UCCfiHSiiUl generation of electric 
O power at more than one mlltton 
Tolta at commerctal froqncnclM ham 
joat been aocompllahed at the High ^o\t 
age Unglnoerlug Laboratory of the 
Plttafleld Worka of the General k lectrlc 
Oompany Dnrlng the o urae of the 
experiments Jnst oomplotcd much ralu 
able data waa gathered Indicating the 
feasibility of considerably higher trana 
nUaaloo voltage# 

1 hyalcal lawa applying to high voltage 
phenomeiia were found to hold good at 
thewe enormoua pt tentlala In the conrie 
of the experlmeuta the gap apadnga for 
aphere and needle iqpark gape wore can. 
folly cbedwd op and prcdcngatlon of 
existing enrvea (700000 volts and below) 
were found correct np to 1 lOOOOO volte 
Arc over teats were alao made on 
atringa oi atandard ten Inch auapenidon 
Inralatora op to IIOOOOO volta The 
lawa of corona were checked at almllar 
potentials and found to hold A abort 
transmlwdon lln^ wai tested for corona 
condltSona and reaulta Indicated that a 
line oalng four Indi diameter cmidoctors 
or larger would be neceaaary at 1000000 
Tcdtei 

The auoceairful coudoalon of the teata 


la the result of more than thirty years 
of cemstant experlmantadon dnrlng 
which time transmlMlon veltagH have 
arinen steadily from the first 16000 
M It line bnllt In PlttsficM la 1801 to the 
pnwent record breaking voltage of 220 
000 volte equipment for whleh waa ree 
cntly shipped from IMtteMd and U now 
being InataUed on the PaoUla Coast 
The mlUton volt testa oenfini the be¬ 
lief of the Httslleld imgfneffr a that it 
will ba commerelaUy feasible to nae oen 
slderably hi g her vifitage In the trana- 
mlsaion of poww and todteato the ax 
tenaloQ of longdlatanQi tmoamiadoa 
beyond limits heVetoCoie believed pos¬ 
sible Electrical englneera are now In a 
position to forecast results 

FlftMii to One Hondnd Pheao* 
enphs Recerdo Withoot a Step 

T HF latest novelty in the phonograph 
tc field Is a machine that handlSa Its 
records automatically and ciwitlnuto 
phiying one record after another nntU 
the supidy la exhausted Indeed as 
many aa one hundred reeorda may be 
played without a break and wlthoat at* 
tcntlon of any kind 


course bat no oM win gMas«y the feet 
that field glawns Irtnnmd when 

hM to th* hands tor aay tonitti of 
ttaw 

Why not haw AbM glaessi that may 
ho worn like spectadsi; aidm aa Invsn 
tor and be has set to work on this 
Idea dgvalQplag the neat Uttte field 
glasses toown to thea fftwp a n ylhg vtew 
Here are dlmtontlve field glamres, with 
moderate magnlficaMen, that may be 
adjusted to each eye to the wtoal way 
and than won by maaaa of n pair «c 
bows TUe dealgn doee away antMy 
with the tlieeoaM pmetiee ed hniillag 
the osoel field filaese^ and ttie dalatod 
that the Inaee are better oentoMd 
and therefore naalt In a mtotonm of 
eso fatigue 

Tho madbr Vhdt Sodao 

P BBFOKtUNOa at ttw pan «t dw 
favorite milk cow Is frequently a 
ttuttter of neord and why not hare an 
aoenrato kaowledge of toe prodndng 
powers of a lemon trea? The axloniatto 
Mying, Ton are being kaaded a leowm 
may be frowned open daewhete—but 
not In CallComto 



One record at a Ubm la antomatkally damped e« the tnrn-table ae that aa many 
aa lie inoeida may hi p^ed wtthont a htwk 


The device whidi makee tola antte 
matle operation possible Is shown In the 
accompanying Ulustraaon A bateh of 
recoida Is plsoed on the tua-toUe of 
the phonograidi and all hot one recofd 
are ralaed by hand and held to plaee 
by the erma or flngera mounted en toe 
pillars on either side of the torntobto 
as rtiown When a record la titoeimh 
playing the teoe am aotenatloallr Ufts 
and f alia back whereupon a new teeovd 
Is deposited on the tnntefato It la 
Mid that the reeoM ill candnlly dropped 
la idice with no dengn of hreatoiie 
The tone ana to then bronght Into po¬ 
sition vrilth the toflne In the first g roove, 
end the record hegliis playing By es- 
tending the puia»s npwarda and aooat- 
lag more arms qr fingers en thins-the 
capacity d the niachlae can be Incrnaaed 
up to OM hundtnd Mooeds otwieodyt 
an dcctrfc motor drive mnst-heeMplopei 
tor the pbonogmpb so ae to do aamy 
with manttal reibtodtog 


Be Wk 


apectaelee 


FleU GhMM thnt 
Like Spec 


I porsned to the fatare, with popolar 
prteed seeta ptoced eome quarter of a 
mile or moct ateey troni the eentor et 

aid Brfltoi wtt be mfim and tooye re- 
qnlred. IMd dtoaeea are a qAotton of 


yedwttlmt aheeak 


The eeaentlal dlattoctlon to revealed 
by ttombefittg the treee and wefehtog 
their respective ou tpu t during the bar 
veetlag e eeeon Thereby todivldiial tree 
performance lucmda art maintained 
over a period of e n o c elve years The 
numbers are painted on the tree trunk, 
one man being eapaWe ef nnstberlag 
175 trees a day The toetooda of wrigh 
tog the fruit the ftoai tegc todkattog 
Interior or drsne Ixnia that toould be 
teq^orked or eUatowted varlee accord 
lag to too ppedhit kfiA pt weighing ap- 
pnratus deelpeC fier fh# jwrpoee 
The welghlag eguipinht to i oonatnt 
eompanlod ef |ha tMar, whether It to 
attached to klfi flm oort or eteapped 
around hto waXgt m fbrmatton of toe 
p tokin g grew Ishwh that one man gath 
ere toe l e qi one of an ladlvtdail tree, 
iotUttg down In Hwk and wktto on hie 
ledger too leiMd of gfich true 
A noqn writoitog ftppoMtois mug. 
turned by tool ktort8 w t «f Agrki^ 
tore to too ghtoeaelett of a-epetot hdh 
alKm f m toogitoi^ bmoiis of toopw 
derharooea Tho iofilee are Mpaito of 


^ amnSifi n m 


^mtaciho tofi 
bug; riaedln 
IrBiWtbo 


listen fa The nhUhto 

raasawK 


An to geni sna tom of gw i spi ito-hsaa 
stand far the taJtestehil hntot 

A Swhml nyo-Hohi Stead tm ten 
Vketarr Tnnt 

I N the yards of aa gli compasy loeatod 
In San Franctoeo, Oallf^ there any 
bo found an Ingmlooe typo of awtvel 
flre-hoeo stand which to toown tn the 
accompanying view The devlee een- 
■ists of a pipe estettdtog op from tho 
gnrand and protoetpd by n eonorsto pym- 
mid from being stnwk by paeeing to- 
hidos A frame to arrant on the 
pipe for tho poipoee of cairylBf top 
neatly foldiql hose Thto frame can be 
turned In aa entire drelo and to reedy 
at a nMHaence aoHce for action A 
valve to placed at the top of toe pipn 
Several of theea swivel flre b oae ctends 
have been ^ced about the yards la 
question ana are giving entirt MCtofite 
tloo so It Is reported 

Locatiag Cm IfiMliV 8p«k «f tb« 
AatamwOt 

A OHIOAQO tnT«Btoc hat netnll, 4,^ 
a aliapia davlea nklch 
ptvrea mnaoaWy aHloictaai la laaattav 
aMa, apaik iila,a la aa aateaMim 
ab^lana aotar boat ar <Mhar poarar 
plaat «t tta Uitanal wfcoalloa a(4ar 
la Mar tlUa 4aH«a aoaaMa at a 
atat|4a kaaUa two olarttodaa for ank> 
lax tao war oa a a iy aootaeta wlta tao 
colta ta 1w toated, aad a aaiall fatlablo 
9ark gap To taat a apaik pta,; Ao 
oleettodaa at tto «o4 of At haaAa d|a 
plaoad aa ladiaaM A A* acetwHV 
laf lUaattatMa It Aa apaik lap laakao 
Ateaaaly, It la aa laAadAai (k«t Ao 
AtikpiacAaMipft T«toaa ttoaSia 
aiay A ta ta c ta d hf Um AMpaKy at At 
apaifc, aad Ae tap aAy A «AM A 
taaiA A dotaniaa At aN^ A A» 
aparkpAppelalp. niA«»AApApl«A 
A«aa wfAntAMAtt tAA 































SCDSNUFIC AmmiCAN 


i« itn 

ftom P909 JM) I 
wIM to Unlwd wltH Um noDffdtoV' 
•Mu jfcto Hitor ^tvtotte txom. wUaOMxd 
^M mmrH'h n to 0 m •ttplOTwat of • 
•blgto m tor ftU markm Tbr 

•Ivoito or ib« flkjrlMi m «iipiwrt«d a 
Milgtoftt •tndimm cutlac and all thr«» 
•CMaMaandttlMiaaialMlfbt flhoefc-i 
ftoMtagr Mltttoa bvltit Impetattr^-^a 
mtotoptoltofi cd tliv «• of tin taftruMot 
m m Mooipattlmit of fha Goddard ox 
VtoHat toekafe^t ms so d>0gn»d as to 
Mdaea dto ta rtao csa to ttie mdiaiiloal ar 
faitoatotoit ta a ntoliavai 
tto tba kids oC toristtog mdtoair 
•toaaM •tostoa to tba mpport tor tha 
•Ma aa<L Oltodrteal parts of both tbo 
mm aai baaa hava bam as far as pos- 
liNb soahSnnMtsd. tha toraMr to of bard 
shsit abnulava Jk thick, and 

tito satav Is sasarad by a lode ssam to 
sSMA al Hrati. Tba sUss ara braesd hr 
tim or atoia dacp beads or ribs The 
boClesa adpa to doobla and la lastoaad to 
tM^baea tor ttachlna acraws A dldbis 
de9r affords aocsss to fha mschanleal 
partly fha dock dram bdag ramovad 
t h raos h an opantiit to tha top of tha eaaa 
^nia paradnda aralfhtof ISO grama, to 
dndlag acoassorlsA to but ona-third of 
tha Itoktoaf ana to vsa as onplogad by 
Tslssnarci ds Bort, a rranchnsn Ths 
parackiita, bowarar may be dlspanaed 
With tor aarotogical anrands asd two 
ptoeaa of MOtoat sUk attadwd to the 
apparatos ag a nbatttata tharefbr Thaao 
strip s tooaa the stlkwocoi toctMry serre 
tbs twofold porpoaa of rotsrdtog tfaa da- 
■Sint of tba aqnlpment and to toenstag at- i 
tSBtton of waatbsr oba ara sr s to tha in ! 
ioMaatlan-baartog maohtoa haring rs- 
tttaad to aarth And In eoodosioii to| 
ladoos tha Ughtost weathei^rseording In j 
itramaat to walghts and SNasnras Its 
satsraal tongth to SlO hdght 00 and 
grsatait width 00 aUUmatars Ths dock 
dm to 80 ndlllBwCen to length 07 aOlll- 
matars to diamatar and tha tima-acala 8 
mllHwafara a mtoata Tba walght of tha 


tliMkaapar to only 00 grama 


Hm Rok of ChcnistiT 

<Gaa H s ag d from papa Sf7) 


oorssy of patrolanm that had boon 
mfr M with watar to tha wdto He 
dasartbad sarsral of iba salraga mathods 
Along tba Unas of eonaerratlon Gaorga O 
Browho 8r a gradoata of Naw York Uni 
fsrdtr and an tostraetor to toa ehsnUcal 
cnlnsiTtng dspartment of tha Unlrerslty 
of told of fali rsasa rch work to 

soknaetton with sartog gasoUna to auto- 
mobUa opsr a tton Bis asaertloO that tba 
srdtoary drlrar of a Ford antomoblla 
Spidd arsfaga soora than thirty aUtoa on 
anoh gallon at g aaoilna oreatad miA to 
tsrsst asMng tha ekemtota that ha was 
aSbnd to repast hto talk haCora tha mo- 
tton sf pstroianm chsaifstry ThatUlaof 
hto pdpar was A CbsadcaUy Oontrdtod 


ttta last tonaal sonrdss of the_ 

Of «ha sottety wu hSM to the Odnabta 
ttotosntty Ortossstm gsptsmber 8tb 
whSk CX A. Browne^ Cto sirm a n of the 
to f i setiig UsaMclal Oonunlttee vnreUed a 
oiiir of tba ttaart portrait of tbe faswms 
totodsl. ffhe portrait to to be glren to 
^ihiMal Ift wensB in WaAtogfeoa. It 
M grave of Prtoettsy that tm 

idMktoli Asdilsts cenes l Ted M Idea of 

to TO 

wwi«(«iiir 4«p«od«t 



wUtU «M UtA. 




fMwilitry ud aot om ywi eoaM gtt 1» 
toa aolK^ sitbar Som of tha davksp 
shown wlU prahaWy bs Ittostratad Utar 
and to last wssks paper wa showed the 
SMit sensational and popolsr exhibit---a 
■Uk pores made from a sow*s ear Truly 
the wonders of disintotry wlU never esass 
and ebamtstry nciw has her place not in 
the son for she can make her own sob If 
iba aeas flt bat aba has a plaee in oar 
daily econmiy whether to war or peace I 
from whldL aba will never be unseated 

Jolee trf the Foppj 

(Coaltoaed from page SM) 
proUUted Tba prsettee of eating opliim 
■taiida on a vary different footing and 
thto to the cimmon form which todidg 
snea taksa As a vice It scarcely mrlsts 
As token to moderation by the average In 
dlan oplnm Is eaten either as a mild 
stlmcitout as a prophylactic against ma 
laria for the r^lef of pato or In the 
treatment of various sllments It to in 
fket s hoosebold remedy fdr many Ills 
prescribed by ceotnrles of Inhactted ex 
perleaoe Government policy is dtrectad 
to prevent Its mlsnse and check ezoas 
slva CNmsnmptlon Tba obvious method of 
effhotlng this is to enhance the price 
and thto is being steadily dona No phys 
I leal or moral degradation can be regarded 
as occsalonad fay the hal It st aU compar 
this with the nsa of alcohol to Knrope 
The mean consumption e xp r ess e d to head 
ff popolation la British India (tocludlng 
the high rata prevalent to Asssm) omnaa 
to 88 grains per head per annum and If 
Ssssm be excluded It Is under 80 grains 

TIm HwTMi a la October, 1921 

(CofbriiHiad from pope fto) I 

Tha moon to new at 7 A If on the let 
to bar ffrat quarter at 8 P II on the' 
Sth, fnU at 4 P M on the 18th to her 
last qnaitiHr at 11 P M on fha 28id and 
new again at 7 A M on the 80th 8be to; 
nearest tha earth on the 27th and far 
thsst away on the Utb Daring the monUi 
■be passes near llercnry on the 8rd 
Uranus on the IStii Neptone on the 20th 
Mars on the 27th Satan Jupiter and 
Yenns on the 28th and MOreary en the 
aotii Tba triple oonjonotlon on tha 28th 
Is notable, but la bast seen from tha ofipo- 
site sMa of tha earth i 

As already deeeslbed last month there 
Is a total edlpae of the eon on tha first 
day of October whldb however is of lit 
tie importance the tradt of the tfiadow 
falling to the ocean south of Gape Horn 
and pasting on tbs Antarctic oonttoant 

Of mora Interest to ns is a partial 
edlpae of the moon whidi oecnrs on the 
evening of the 16th This la a large 
aoUpas only onewlxtoantfa of the moons 
diameter remaining dear of the shadow 
Tha aarlter phases are tovltibla to ns 
thoagh obeervable in Borope and Ohiaa 
for tile moon enters the Shadow at 4 16 
P If hy eastarn standard tima By tiie 
Biddle of the edipee at 6 64 sba wlU 
have risen upon the Atlsntic coast end 
befbn she q^ta the shadow at 7 84 she 
win be Titible thronghoot the whole 
Uhlisd States except tbs Pacific Ooast 
Thto to a very oonvenlent eeUpas for the 
aasatanp star gaaer and to Mg snoa|h so 
that the eoppsr tint of the edfpssd bmoh 
lllnmlnated bp light refracted thromh 
the eartha atmostibere sbonid bs easily 

In condnaton it may be remarked Shat 
s cattarsd observ ati o n s still Inoomplstely 
reported todkats tiut the bright obleet 
ssw doss to the sna at the Ude Obesrra 
tory on Angost TIh was deteeted by at 
least one other astronomer Prefassov 
Donglas to Ariaona and by an anetonr 
Dr gimasertv of Detrskt; while a Mght 
streak to the sky sntpeotad to be n eom 
eta tan, wae later asen at Hddsiberg 
These recep dA to whkh efhera may later 
bs added, maha It a«rp pMksbto that tbs 
sidset was a geeat edmet. pasting vary 
neap the lu at psslhsllon 



Two Giant Arms 


A S dextrously as two giant, human 
u arms the hft-ann and link oi the 
Van Dom Mechamcal Honsontal Hoist 
controls the truck body 

With the body resting upon its bed 
these hoist arms are compectly folded 
out of the way bdow the chassis When 
the hoist 18 shuted these arms push up¬ 
ward, straightemng out, as an athlete's 
arms straighten from ^e elbow as he 
lifts a heavy weight above his head. 

Smoothly and steadily the heavy load 
is bfted, held rigidly locked, or lowered 
from any angle up to 45*—the automatic 
stopping point The body carmot settle 
slowly, nor tilt suddenly under the Shift¬ 
ing of the pouring load 

Gravity plays no part m lowering 
the body When the hoist is reversed 
these giant arms **pull down" the body 
smoothly, folding up in jack knife man¬ 
ner, as the body s^es to the bed and 
Uie hoist automatically disengages 

The mwihinlrul opwxUon of ths Van Dom Horteonial 
•ad Vsntal Holsts ars ftiUy lUasirsisd snd vnlstosd 
ta oar Holst Bollslto tofWbsr with dsscHptlona of 
Vaa Dora Damp Bodiss of SU All tmek opwa 

tors should havs this bufistto Saatonisqusst. Wrks 

THE VAN DORN IRON WORKS COMPANY 
ClffVtilnad 

InMtes SMMhHilUlJmkMClirNT «4461lMmMs Wiliktli 
iMmort Is dl titer dllN 



Mechanical Dumplhick Hoists: 
^^ ^godies;Fiames;Pres8ed 1^^ 
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Recently Patented Inventions 

Btitf tf Rtctitiki PaMtd Mmhmkd and Eifdrkd Ornkm^ T^ob* Fmm imfihnmb, Bk. 


Etoctricftl Devices 

cimnniiT RioanuAToR kok rlbctric 

KIJKNACBR—« Rumuwkh, 3U McIUp ttt, 
Ntaoni KfiU, OnUrlu l.Rn The itiT«ntloii 
httii parttculnr rrferraci^ to a reeuUtnr Rdapta 
bl» to control tho flow of current conmiWHl In 
Hcctrte fumacn. It la nn ulijcet to pruTfale « 
rctfulntor wliteb will mnlntnln Uie flow of enrw 
rent In an cloctrlc furnace aa ateadr aa poaaU 
ble, and to tirovide meehanlam tii which the 
lenelh of the mEulatluc Inpnlae jfiTen to the 
CfiBtrol motor may bn adjuatnd to meet the 
roqulrrmrata of the furnace. 

Of iRtcreet to Fermera 

PLANTBB.--4} II Wriobt, 103S W Pa- 
clfle Ara, l^kane. Waah An object of the 
Invention la to firorkle meana fur eontroUlas 
the dropping of the aceda, which meana la ad 
Juatable mi aa to provide for different elaaa of 
seed and la automath: aud driven bf the trac¬ 
tion of the planter over the icrnunO. A further 
object la to provide meana for openlus and 
eoTerinit the ared trench The device la cape- 
clailjr deaJanMt for sarden uae. 

ADjrBTAnt.B BRAT—J P Rakin. Box 
68. JollytowQ Pa This invention rclatea to 
■eala for farm implemonta. Ad object la to 
provide a aaltable mountlnit for a teat of the 
character above referred to eo that tbu aame 
■aj be adjuated for brlnx aaiipurted In a boii 
aontel plane when the Implrmrut with which 
the aeat la aeeoclated la oiieratlna on an la* 
cUne or OB a bUlaldc 

Of Ctaoral Iniereot 

APPAHATl H FOB INUKAl'ISfl THH 
tHjNDlTION OK COAI- COMBUSTION—SL 
OiaaoN, 7-0 Hanover BL New Yorh* N Y 
Amooff the principal objects of the invention 
are to produce a coutlnaoue record of the con 
dltlon of coal conaumptlnn to avoid Inaccn- 
raelee la the record, to obviate Inaecuraclea In 
the meaimremeiit of Maeca having variable 
tenperaiure, anu to cool and flUcr the gaaea 
before the owe are deUvervd for maaauro- 
meoU 

KlBiraoOK—A r Thomten, 1121 Mat 
bnah Ave., Rrouklyn N Y An object of the 
Invention la to eo conatmct a Hahhook that no 
danger of the same tearing the flah a mouth 
exiate no matter how greab the pull A fnrthi r 
obJeet le to provids a conetructluu which ahall 
b« nairemelj almple Ita paria being auch that 
It max be manufactured at amall exponee, at 
the aame time be strong enoogb to reduce the 
danger of breakage to a minimum. 

BARRBL PROTRCTOa.^W V Mnax c/o 
Tu Tee OU A Qaa Co, Apariado, Tampleu, 
Mcxleo. The Invention alma tu provide a di^ 
Tice for protrotlng reoeptaclea. ailaptod tu be 
arranged wltbln and exteudlng throughout the 
entire length of the eamc, Inclodlng tu com¬ 
bination a pair of body bracing portlona 
adapted to contact with the Inner face of 
the receptacle and meana for counvetlng aald 
bracing mambera one to the othar 

tiOCK FOB BNVMXIPS AND ormVR COR- 
TAINBRB.--^} Dorrnnr, e/o Hard A Rand. 
lOT Wan Bt. New York. N T The Invantloo 
relatee to eovelnpe aud eoatalnern of all 
Unde, nnd partlcularlx to a lock therefor 
which wUl be ont of eight, and wUl poal- 


ble of being swung from an obsenre position to 
a position In which It la need to dleiitax the 
foot and the ehoc thereon the mirror will 
move autnmattcallx to dlaplaj poeltlon 

< (INTAINBK. — 4 fjffvY, 2161 67th Bt 
llrookljn N T An object of the luveiitlun le 
tu pmrlde a cootalucr In the form of a cop 
niiiHtruLtcd nf >Ae«t metal fanned from a 
single blank fur the aldea and a separate blank 
fur the bottom connected tu the aide blank bx 
a seam, while the aide blank la aeamed to- 
gftber In auch a manner aa to cause ont end 
to pniject and tberebj present a handle Into 
gral with the eldeik 

POULTRY DKV1O0.—H C KvAira. c/o 
Craddock Terrx Co Chattanooga. Tenn The 
Invention haa fur lU ohjeet tha provUlon of 
a device gdaptrd for naa within a brooding 
room foff preventing yoong chlckana fr<im 




A FLAM VIMVr OT Vmui FART OF BNYaiiOF IM 

onn FuninoH 

tlvelx prevent anx dlseagageoMot of the paru 
nnlaaa elthar the lock or some part ttf the 
contalaar to cut. torn or otharwlse matUated, 
and haa for Its object to provide a coaotme- 
tlon which to aaeUy applied and la positive In 
Jls aetlOB elthar In a comparatlvelx stiff, or In 
a flexible contatoer 

BTOOU—r P RtulT, S406 Creaton Ave. 
Hnrnx. New York. M T Tha priaaarx objact 
of tha InventUm la to provMa a comblnad 
atod and mirror aapanlallx adaptod for use 
by shoo ntoaawa. tta «U miripr hatog anpa* 


A vinw or aautfOiNii soum rtMou wmi invuh- 

TIOV Am>i I 1 U» 

crowding In the curnmi vr at the aides of the 
room and thus becoming smothered or niululx 
heated The device cninprlaea an Inclined Ibnir 
and a plurality of rnllera mounted for rotary 
movement beneath the lower edge of the floor 

BANK UTTRtUAR PROTBCTIVK DKVICB 
—t A Omim 652 W 43rd Bt Chicago 111, 
An tibject of the Invention la to provide a dch 
vice by meana of whteb a bank caabler may 
Instantly protect hlniaelf from an armed rob- 
her The Invmttlon eonaleta of a movable 
screen which is normally out of sight bat 
which may be instantly brought Into position 
to Bcreen the cage. A further object to to 
provide a device which la operated by an 
electric clivnlt from different points of the 
bank eo that others may aeruata the 
luerhanlam. 

BKT.K.LININO IVTERgiCKinNO IIUILDINQ 
BLOCK-W J Maaamr. 2700 6th Bt, Port 
Arthnr, Texae. The inventlota relatee more 
paittoutorly to an Interlocking bnllding brlek 
whkh wlU permit of the formation of strong 
UsMilated and properly lined walla without 
the uae of aklUed labor, aud with or without 
relnforrcraent aa may be desired In this cun- 
arruetJem imlnting Is done awsy with, and the 
Inner and outer surfaces are saMoth. providing 
for efteetlre decoration 

UOBIQ COUPLINO—K W Hiiass, 1810 
Franklin Bt. Johnstown, Pa. A purpose of 
the Invention Is the provletnn of a ooupUng 
which la Bliiiple and cOclent design and 
which can be readily attached to or detached 
from the ends of two eectlone of hose, and 
whan In appUed poelUon to effectively connect 
the two eectlone In auch manner aa to pre-| 
vent a leakage between them 

BIT-—L PAUoHaaTT address V Belan | 
ger A Co.. 180 Oafoode 8t OHawa. Canada 
This Invention haa for Its object to provide a 
bit eopeclally adapted for rMlng brldlea, and 
wheKln a bit h«r to provided with a curb and 
cheek pieces In tte form of plataa axtandlng 
above and below tha bar, aaeh pleea having an 
opening at Its top, and a tangua hlngad to 
more trauaverevly to form with tba ehaak 
piece a buckle, each cheek pleas bavlag a 
roeette forming a keeper below the opening 

nilKBBlNO AMD DYKING MOUttBlNB.— 
R Gabbi. 116 Weetmtostar Bd., Rraoklyu 
V Y Tha Inveathm ratotea to tha prepamtloa 
of molcfUna for naa to tur aoata. mutt, and 
other waaring w«rei whtftte tha nntBinl 
aolov of the motoMta to malntainad and van* 
dered parmaaent and Ain pltohla. Tha dye¬ 
ing aolutton aoatoeto of Ua CoUowliigi Lof- 
wood dye, 60 parte, aal amiaonlae, 2S pnrta, 
Bumac 86 partst Uneetune, 86 paitai antt- 
mohy oxld, 26 paHa, cemparaa, 50 partoi Tha 
dyelag opamtlim laata Crmn tan to flftaan 
hours. 

BAtiL C0CK,-M B tlT Ufhy. 

etta BA, Tampa, FU. The pilmiinr uidart af 
tha InvanttoB to tha ninuwMMit And dtoMMA 


tloa of the parts with tha porposa of having 
tha valve to aeat not only In the direction of 
flow of water but also la a downward direc- 
lion Ml that U Is capable nf eloetng by Its own 
weight, and will remain etoaed by tha water 
preaanrv and Its own weight as long as un- 
affacted by the float controlled -conaectloos. 

WATCH CHARM.—R. C Homam, Chino. 

A purpose nf this Invention to to pn^ 
vide a watch charm Including a body and a 
plurality of emblcDie detachably natalnad oa 
the body eo that a person bfdouglng tu a aum- 
her of lodges or societies can purebasa aepa 
rately any nsblema and mount them on the 
charm body, It being the purpose to awnofac- 
tnre bodies and embleme separately 

BintlNKIdSB BBAD^W C Panrr. Box 
611 Cohimbua, Ohio Among tha objects of 
the invention to to provide a sprinkler head 
ahleh la ao constructed as to allow of the 
Iiroper spreading and fhlUng of tha water 
on all parts of the area allotted for lira pro- 
tiH^tion Furthermore the Invention allows 
a iiiilcker and more efllcleot adjustment of the 
valve and prevents leakage of water from the 
hi ad. the head being capable of quick aseembly 
to facilitate Inataltotlon 

HAKETY OIL CAN D RicnsT, 206 Kan 
esloa Bt, Corpus Chrlatt Taxao. This Inven¬ 
tion has for its object to provide la an oil 
can roechanlam for aeeurrly closing the apout 
40 prevent waete and evaporation, tha said 
meana being In the form of a cup or container 
holding a definite amount of oil, aa for tn- 
etance enough to kindle a lira 

NKCK BliAViNO rATTBUN OR QUlDK.— 
W T BanaoNa, 6JH7 Kenwood Ave., (*hlcago. 
Ill An ofiject of the Itsventlon to to provide 
a simple convenient and arijnstable device by 
means of which one can shave hie own neck, 
so as to give a aymmeirlrwl curve at the edge 
of the hair similar to that which Is obtained at 
the bands of an expert barber The device 
may be adjusted for nse by persona having 
large or small necks. 

MtDCRBB OK KRRl^ARINO MALTKD FOOD 
PRODt.CTB ^ W Allbn, 8034 Walton Ave , 
Los AngelML Cal This InventloB rriates pri¬ 
marily to the curing and aenaoBlng of meats, 
but may be applied to other fooda, euch aa 
vcfctaldea, meat axtracta, etc , the proee« 
belttg economical In that It obviates the 
handling to which malted food products by 
the onllnary proceea an subject An object 
to to provide a proeeaa of preparing malted 
ftioda lu ahlch a malt flavor to imparted to 
tbe products during the curing of the sameL 

ADJUBTABLR PICTTFRB FRAME —A PUT 
MOW 83 Coeo Ave.. Ban Pranclaeo CaL The 
primary object of tbe Invention to the provl- 
aton of a plctpre frame of simple and Inex¬ 
pensive const ruction, which may be adjuntetf 
to receive plcturea of different elsee. Another 
object la to provide a which need not 

be fakfn apart contpletrly to effect an adjust^ 
meat and which does not requlrv partleular 
■kill to effect such adjnstment 

PILLOW OR LIKB OBJlflCT—<* B Baumb, 
823 mtUn Are Ft CoUlns, Colo. The obtoet 
of this Invention Is to provide a pillow eos^ 
prising throe sections, the two and aaetlona 
being Identical and Including relattvaly thick 
portlona filled with non-eomp r ia eih le material, 
and a relatively thlu ccatral section between 
and connected to the end aaetlona and fltlad 
with soft ytoldlng piatortol The object being 
to provide a pillow which wUl be comfortable 
when the user to on hto back or on hts toda. 

ATTACHMENT FOE CIGARRTTE UOtD- 
BBB,—W L. Wauacb, DavMKm, N C Am 
object of this InvantJou to tbe prorlaton of 
aa attachment tor a algaretta hoUrr hy manao 
of whleh a clgaratta boMer evaa wbaa bufaad 
up to the holder, may be wlthont In- 

aoaveniaoca aad oeavr^ haM wltMa tha 
holder agaloet acaldantal dlaptacamaat aatU 
it to daaliad to iJacC It 
TOOTBBBUBH^ R. BovKair^ Box 1174. 
BonoJala, ShrrHafr at Bawail. Thto tovna- 
tJon baa for Ha ohjaot tha provtoloa of maaaa 
to eoBvart a alMaC of papar of MnitaMo atoa 
into a eoaipaat ton go that It m bo BUttaod 
ona or mon tUn aa a toothhtn*, ahi thgt 
whan It to flaany tonad wtn pvaoant oartatad 
nmfaeaa parttoglavly watt adaptad to vaato 
•vexy past of tha taath Aaothao ahfaat to to 
pnivlda a atotpH, pltob^ hanHa m tohWh tba 
foWo d papar atop ha mooatai,^ 

roomtinx s aw u-a ’ m, wnum. 
nor At*. OiMMU, <M> 


turn relatoa to a hoUar havlag mtaat wharabf 
It Btoy ha attaebad to tta aad of a watob 
ehata and earrlad to tha vaat poahat, Tho 
priue ohject la to pnwUa a bOMar whleh atoy 
eontpto a supply of toothpkkA aad to an «d*p 
strarted that a toothptelc nmy ha ramova* aad 
Jnsartod to an apartura oomprtotop a 
and than oaad. 

DlBPl^T OBMCE—C 1 Owmr, 866 B, 
aoift it, Yoftkm, M r Tha ohtoet of tho la- 
ventton to to provlda a dlaptaff dattoa bmm 
atooriaUy dcaignad for dtoptoylag hwrUl aad 
aiiaitor ganaautai and arraagad to pfotaot tha 
ganoente agatoot duet, to permit of eoavoa 
lently changtog tba garmenU oa tta form, aad 
to display tho gannonta to tba fallaot ad¬ 
vantage. 

GLARING CUP.—n. M. Lcfn^ 1, 

Box 106, Belmar, N J Aaaong the oh j aeta of 
the tovantkm to to prorMe a ikyUght or root 
rail to the form of a T>baam bavtag fnnaad 
through or to the wah portkm tharaof a aortoa 
of holea or aotchea aad with whtoh. tta flIffW 
bla tongue portion of a rilp to adaptod to aa- 
gage and Interlock, while tha and or foot for^ 
tloa of the clip baara firmly agatoot tha owtar 
anrfaca of the glaua plate. 

MOLD BUl^PORT —J J Mxi,inH> BB dtoton 
Ave., t*ort KlchUMnd, N Y The tovantton 
relateu more particularly to a bracket for anp- 
portlag concrete forma. Among the ohjacta to 
to provide a eoUapotbla davtea ototolallF adapt- 


||l;| ^ 





A vnaTiLAt. aacTiovAx. viaw of WAUEo 
B uowuta nnvzen nr nan 

able for supporting forme to provlda capptogn 
for walla. A further object to to ao coaatrnet 
the bracket that It la adjnatable, tharehy 
adapting llaclf to forma of various ataaa. 

COVHR AND MUrPORT FOB CARRIBRE— 
R. P Oaa, 85 B Manalng lUvd Albany. N. T 
The torenttoa reUtea to a cover eoastruettow 
whleh Buiy be easily mantpulatad and whtoh 
win not Interfara with the aaUoa at the aa^ 
porting Btnpa. Aa okjeet to tha provtobm af 
a carrier and oaver together with means for 
eopporting tha aame, arranged to aztand 
through tha cover without Interfering with 
the opentioa thereof and support tha oasb 
rler from an Interior point 

AU2>T —F ICiiAiKwr, Ifltt floor, 110 
William Bt. New York, N Y Tha obiaet of 
tta Invention to to provlda an alloy aharno- 
tertsed by proaounead danrity aiUl aWItty to 
withataod prenma, also to raatot mtrte atld^ 
nitrate dartvatJvaa, amaaooto, plerto ocM and 
othar similar aalda having detotetloM |pii^ 
encaa whan nbjaettog ordtoary nlaaUasai of* 
toys to tta notion thereof. Tho aOoy ooutoto 
6f alamtoom 60414 par atot toad B-10 pat 
sent 

BMVELOP-^ P Da Vavwkv, 1676 ttttl. 
eott Bq, Buffalo, N T Aa okjaat of tha to* 
vuBttoa to to pvovldh aa aavatop hatfaff a elaa- 
tog flap aarily maatpulatad to opagtag dpd 
chntag tta aaOM^ to whiieh tba toatohti ato 
neeaprity haU although tta favalfp to hat 
aaatod, aad p|dtt aifly ham t#a adliuiatt ar 
otter laaertptkM parmaaaatir hpflfod titorato 
althoagh oaa only aA a. tlma to vtofNa #haB 
tha ObFitop It to WM 


OEdiuNmx IUMML-4C. tmnb 
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OetpbNP 1921 

Am&oriov Swdi 

I $l nelcbbofboo^a tnih}«et to Ion* dfj 
4 »atli It 1* «& InporUut matter to 
Ittata io gat theb* aeeda undergroond aa 
oooB M poailbtei a ^w i ri a ll y if the loca 
tto la wlody One of tbe methoda fay 
wlildi ttmr acoomplldi tbla t« by eznd 
in# a mart of natural mndUice aa aoon 
aa they obtain any water A Qennan bot 
anlit atiadying plant# In northweat Africa^ 
found that oot of 900 tarletiee more than 
M par oetat, 882 to be exact, are marked 
by tbla Matnre In atadying them he 
fbawl that alter being wetted and then 
dried fbay adhered atrongly to whaterer 
Uy beneath them, whether thia waa Alter 
paper, earth, or the alido of a mlcroacope 
Tbe flrat rainfall, therefore, literally 
glnaa then to their pUcon, glTing thm a 
fbotboM to atari their atmggle for exlat 
enee aa aoon aa the needed rainfall oonwe, 
even a heavy dew win aomatlmea aofflce 
to Uberato tbe **glQe** ThU anchorage 
to the ground also aerrea the purpoae of 
aaaMlng the yonng root to make Ita 
war Into the aoUp aa wen as the aproatlng 
plant to escape from Ita impriaonment 
within tbe seed A writer in the monthly 
attpplement of the Oftemlitor ZrUnng 
<Berlln)p remarka In deaciiblng this pbc- 
nomenon that the plants mnat ripen their 
seeds before tbe beginning of the sum 
mer drought and most of them do this, 
bat a few Unda bkwm so late that the 
fruit does not ripen until the beglnulng 
of tbe winter others In whJrii the fruit 
ripens In May or June, do imt let It 
fall until the end of tbe dry aeaaon, and 
In a third group the frnits do not open 
until there comes a steady downpour, 
even if they hare to wait a year for that 
blessing Testa made of 00 varieties of 
desert plants proved that the aeedH of 
moat of them oiwn very shortly after 
they are watered, showing that the pUntH 
are ready to make use at once of the 
heavenly gift of moUitare; 


plaes them in their mouths and beeauso 
fliey soil tbe hands, in packing delicate 
gooda there li (diJecClon soinetlmea lest 
they soil tbe goods. Because of their ex 
treine bofaUng power they are not suitable 
to houae-flnlahlng work or Labinot work 
where boards may have to be taken oft 
for replacement or adjustment 

A cemoitcoated null la of mottled ap> 
pearance, with hlotcbra of the glue-Uke 
Itrown coating, thrfmgh whirii shows the 
steel color of tbe nalL The heat of the 
bands allghUy melts tbe coating and) 
makea It sticky a he growth of Its usei 
has kept pace with the growth in the use[ 
of wire nails A reei<nt adaptation was! 
that for the wooden m<»Ida for the con I 
creto of tbe Hriiieoton studlnm 

There are manr mnnufactiirers of this 
product on a small scale In the United 
Htntes. Borne have aitemptetl to use 
paints or varnish, but tbe resinous mix 
tures seem to have been the most sue- 
cesafnl 

Approximately one tenth of the wire 
nulls manufactured are cement-coated, 
according to K U Foster, president of 
J C Pearson ft CJo, Inc., Boston the 
largest producers of coated nails In tbe 
country Such noils have been gtven a 
ghnhifig np In a hot tumbling luirrel with 
a compound consisting m ai nl y of restii 
from whlrii they Issue with a thin, tough 
coating which greatly increases their 
bedding power The friction of the driven 
nail with the wood molts the cement nnd 
forms a glue, which makes fast the nail 

Tbe product la used prlndpully In 
wooden packing caaea of all kinds, Inclod 
Ing boxes, barrels, erotes It is claimed 
that by tiicir nac there Is leas loss bc- 
canae of broken packages, less low by 
theft becanae of the dlfflcuUy of prying 
iflwn the esses and because of the stiueak 
Incident to the extracting of the nails It 
la aald that but one coated nail need be 
used for every two plain nallH. 


C«ncnt-C<mted Nails and Their 

C SIMBNT-COATED nails were Invented 
by Ira Oopriand, Brockton, Maw, 
prior to 1915, says H A Knight, a writer 
In a leading trade paper Prior to tboir 
being made In the United States, they 
were teen here only when they came In 
Imported packages and were known aa 
Pmeh nails The inventor noted that 
the lumber In which thiH*e French nails 
were driven was very rcslnoiu Upon ex 
portmentotloflf he found that when they 
were cleaned ami driven Into our uative 
lumbar they did not hold any better than 
American naU& 

Ha thsD asparimented with various 
comhlnatloiis of vegetable gums, which re- 
nltod In a patent Ismwd to him to May, 
1887. Since Mr Oopriand waa a school 
teacher and not In a position to engage 
In manufacturing, he sold licenses to man- 
ufOcturs under his patent to about 25 
conosraa scattered over the United States 
and Oanada. Only at Whitman, Maos., 
bowaver, waa any serious attempt made 
to munfaeture aud market tbli product, 
and this was done under Mr Copland’s 
obsarvatiim and asslstanoe 
Uk tbe early nlnettos James O Pearson 
baggbt Mr OopeUnd's Interests and xe- 
csltad by purchase most of tbe ontatand- 
Ing He secured Pittsburgh man 

ufaoCarara to make tbe nails tor him, all 
of when are now eltbn out of bnatnow or 
tnoorpoemted to the American Steel ft 
WtoS 

Dm int attemirts at eosunerelal cnat 
laf iNt» iaada iqr lutn* ■ ▼nr oanidl* 
a^Alaei alao tha israatioa of Ur 
OWlawlli wWch gBTo alow oat^nt and In- 
tiiaMr wodvet aa eooipaied to tbat of to¬ 
day. Vpm aaarlnft to PltWmrgh Mr 
Macaw UtHflad tba iptMMa, iialiit a 
almrta tagUiUaff orvi. wfcldi waa later do- 
eaUnad^ |ba laadtw latareata la tke 
late aOdCDt aad 


M 


aaroaiitMa ua pNdadkad agalait 
'«rdw»«iUlhi yt/mum ibiy oaaaot 


Ckilorlng Onuigcs With a Gas 
Engine 

T he marketing of Hatsoma oranges is 
boing speeded up by an artificial proc 
CHS of discoloration developed by tbe 
omce of Hiartlcoltund and Pomological 
investigations of the United States De¬ 
partment of Agriculture lasboratorv 
testa at tbo Government farm, Arlington, 
Va, reinforced by more richorate experi¬ 
ments In Baldwin County, Ala, have de¬ 
termined tbe feasibility of applying an 
attractive coloring to oranges by exposing 
tlie fruit to an atmosphere of gases 
formed by an Imperfctd. combustion of 
kerosene nnd other petroleum products. 

The Hatsuma orange, strange to say, 
reaches Its most Inviting state for con¬ 
sumption several weeks prior to the at- j 
talnment of a yellow i'olor If twrmltted | 
to remain on tbe tree until It asaumes tbe, 
characteristic hue of a ripe orange, the 
fruit la robbed of Its fine flavor Tbe tCD- 
d«tcy la for this variety of orange to 
become flat and tasteleiS. The tlma- 
honored habit of the buyers of oranges is 
to sp^fy a fruit with a yellow color, 
long considered aa the only sure ear 
mark of a ripe orange Obviously, tbe 
fruit salesman Is at a disadvantage in 
marketing tbe grean-colonsl spcclmena. 

Hence the efforts of the Bureau of Plant 
Industry In devising a method of arttfidal 
dlBcoloratioD, which to appearances would 
seem to ha-ton tbe ripening process where 
nature left a gap between Immature col¬ 
oring and premature readlsesa for m a rke t 
whan Judged by the juicy mixture. A 
gas engtoe In operatUm at tbe Qovenimant 
exporlmeot farm in Virginia enree th« 
skin or gives the desired yeUow coloriag 
ny snblecttog the fruit to an atmotokf)^ 
of gases. Similar experiments to the mr- 
ange groves of Alabama ^rtlfy tba Ww- 
ratoiT eooclualoiis as to tbe ^ptactlcahinty 
of the novel procedure. The oraugaa are 
cured la from three to five days, tbe prod- 
uets thus trtoted betog acoorded pHcse 
to excem of tbe unoared fruit takM from 

tceeft’-By 0. K. Wtfumn 


Makes any machine more labor-saving 

One major improvement you can make on moit eoeiy 
machme:—Put on a Veeder Counter. THA T adu 
more than mechanical elliciency; it adds the personal 
efficiency of a worker whose output is watched! It s 
labor«aving in its effect, hecause you pay for less 
labor to get a given result—with a 

•MwjSik 

COUNTER 



Thia ansll Rotary 
Ralchot Countor (No 
^ 6) coums leciprocating 

nwMMliefiWbvir Mnm^dmn- 

llmUM w3b-rf 4oi A. 

ewaowStin e—. A eoWit m 



iCtU 




nMvemenl m Acat w an opaabon. Rc^Om i 
lor each throw ol the Uv«, and Kit bM to i 
faooi nr by tumiof koeb once ron 

Prontlad wni frooi four to ten fifUK-whaeli, aa 
nqused Pnea wuh fo« fifom. « ifluibato d . 
$iTm (LmI) Ei^utpi^ wSh lock and keys to 
pe a uant tanpcftoi wrii Use ncard, $ 2.00 latm . 

(CW less tka* katf gist) 


At any machine where pou want to rethice produethn-eosU try 
a VeeJer Counter, ihere*$ one Just made jfor it / You’ll firii 
the instrument in the Veeder Counter booklet, you’ll find the 
booklet Worth sending for 

The Veeder Mfg. Co., 



For every industry there’s a Yale Way 

H ERETS the Yale "Tilting Cradle’’ Trude, designed espedaUy for 
handling heavy rolla of paper, long wooden crates, iron and steel 
pipe, rolto of roofing xnaterud, and other unwieldy objects wherever 


doorwojrgor 



;aa of low headroom have to be negotiated. 

Old-loabtoiMd mothoda ora wastofal Tho Yal« Way Is 
tbs modsrn way 

Yala Way handling aqalnmant inchadaa Blactrk Indos* 
trial Trucko, Traetora and Tnllara, Spar-Osarad, tcraw- 
Osorsd, and DUIarsntial Chain Blocks, BIsctric Holsts and 
Trollsy Bysttmt. Sand for toll dstoila. Oar snginsiri wlU 
gkuUy halp you. 

Yale Hade la Yola Martiad 

The Yale &Towne Mfg. Co. 


ibJkaraeryai»PraSVe9a.r LoeSa, liWWaiuid 
BtooMo Jmemrnrtsi TVaefts 




maa. 


^ALErJ HoiftiugNCoiivevind Systems 


246 

RECENTLY PATENTED INVENTIONS 

oniinutd fmm pttge 2^4) 

Hardware aad Toob 

riBHlNO TOOL/—J T UAUWn, 018 B 
QuIhy St, TuIm, Okte. Tbt objAct of thia 
liiTPiirltMi la to provide a tool of tli«> eharaetarl 
MtMvinpd lor flndina and rrmorlnr Iniit hiu of 
(ithrr toola from a well, wberHn the doblnc 
tool comprlaea a aocket for reerlvlng tbe end 
of a loot bit or other tfM>l, havlna meana for 
lightly gripplnr the loot tool to permit tho 
aama to be wlthdrawa 

WBKNriI—( A KLOpraa 214 11th Are 
Aabury 1'ark N J The larentloD relatea to a 
gear drive noeket wrench which can be coa- 
venlmtly need for removing or replacing unit 
which are awkward to reach An object U to 
provide a aooket wrench which ean be oper¬ 
ated to lock the aocket agalnat taming move 
men t to permit the fall leverage of tbe 
wrench to ba emplo/ed for looaenlng a ant 
and then enable the aocket to be turned by the 
gear driven meebanlam to complete tho 
moval of tha nuL 

WBENCn^B. T Knirm, UU W BTth 
8 t, Clevelandt Ohio. The Inventloa haa for 
Ita object to provide a wreneb, wherein a 
ahank la provklfd having a flxad ^w and a 
movable jaw, the movable jaw and the ahank 
having Intemtgaging meana for locking the 
movabla jaw In adjuetod poaltton, and wherein 
the ehank la caUbratMl for cooperatloa with 
the movable jaw aa an Indicator to Indlcata 
the poattloD with raapeet to the fixed jaw 

DIT AKD DRILL OUllHC—P Pyaoic. 81fi 
B. 29th Su, New Tork, N T Thla Inventloa 
mlatM to drin and hit gutdee adapted for ml* 
ting mortlaea for Inatalllng loeka In doom 
Tbe device eomprlace a clamp tu be attached 
to the door a drill bit rapport attachad to tbe 
clamp and meana for moving the anpport 
longitudinally aad laterally with reapeet to 
the door 

LOCKING BOI/r—W HAcntn. 680 aSnd 
Bt., Oakland, CaL The primary object of the 
Inventloa la to provide means which may be 
conveniently naed for temporarily or perma¬ 
nently claavlng plafea or tha like, the do 
vice bdng ccpectally adapted In connaetlon 
with ahlp bttltdiag where It la desirable to 
clamp two or more platac together preparatory 
to riveting or otherwlaa fistng them together 

TtBH —n. 8 . Lnarcoirait Boa 908, Qatun, 
Quial Zone. An object of the Invention la to 
provide a devlee having rotary motion igicm a 
■gpport and to provide aseana acaodated with 
the aapport for aaleetlvety preveatlag or per- 
aalltlng aueh roUry moveaaent ao that tho 
woffe may bo roUtad wlthont removlag It 
from Ui jawa of tha drvke. A farther ob- 
jrat la to provide a devlee which wm he 
dmpla, praetleal and strong 

Hgatfaif Bud id gMhi y 

HOT AIB CANDY COOKUR —BLiaamm A 
CaaiVt got Korewood Bldg, IBaat Bnd, Pltts- 
hnrgh. Fta. The Invention partiralarty velatee 
to hot air cookers capable of advantagaona 
naa Is tbe making of oandlcB, jdUaa, Jama 
and preaervw, the objMt halng the provision 
of a cooker la which the heat la confined and 
regolated ao u to bring the ayrnp or other 
material to tha reoalred high tenMMratnre In 
tha qalekaat pocatUe tlaw aad to attmlnate all 
posrihmty of boning or aoorehlag tho m^ 
terial In eonraa of preparation 

XONITCB^-Q A Tar 1627 Carmra AWh 
C hicago, HL This Inventloa rdatm to a 
fiaah Ugfat powdar Ignltar. partlenlarly adaplad 
for uoa by photographers. The object la to 
provUla aa Ignitor In which the oparko to Ig* 
nlte tho Aanh pow de r are projected dlreetly 
into the Baah pnn In which any poaalblllty 
of pramatvro Ignition la predoded and la 
which an p h aaaa of the optraHoa art tem- 
pletaly eoatfotled In otdor to provide agalaat 
aCeMent 

M fhtacB mad IfoduMlcBl DipIcbb 

CIATTH QUlDINQ^VirB FOR CLOTH 
riNIBHINO IfACHIim.—W A Booag, T48 
ratten 8 t, DonvIUe. Ta. nia Invention 
latM generally to doth gnkUng davteoo and 
more particularly to aa apparatas dedgaol to 
hold raoviag fabric oat to a nuootb aorlpoo 
and prevent wrinkling or donbllng prevtoai to 
Ita paeange Intn Hie roUa of ealender or other 
cloth ftalaUng auchlnea nch ai brnahing mai- 
ehlnea aad othera wdl known la tbe pBlebtng 
of fabrlca. 

WASHING MACaiHB AND QBABIHG VOB 
BAMB —V H. HATmc 364 Kbto At, Denver, 
Colo The iBToator hai been granted two 
patents relating to the aama aobject matter, 
one hae for Ita object to prevldt a waahlag 
machlM with a dotbee erndia made of strong 
wire ameh hot given a eevogated chape to 


SClBimyiC A1C8B1CAN 


prodoee a waUh hoard atkel, tha mradlo haa 
no Interior rode or projeetloos which would 
tend to eaooa the clotbea to hapome eoUagM. 



The other Inrentloa provMec for a mutilated 
drive gearing for oadllatlwg the clothes cradle 
so as to wash tha alothaa and a ootitlnaoiui 
gear for revolvlag tha oradla to axpti tho 
water troon tha e l otbaai 
BIBTON BING PLACKA—B. HcPaac, Bar^ 
tile, Ohio An objaet of tha inrentloa la to 
provide an appacatua which wm expand a 
ptstoii ring, hold It In proper position on a 
pidon and «jrrt the ring into a piston groova. 



A Viaw PAXTLT IN UUIVATiaN, niTT XAIPXiT IN 
VNincAb bONoinnuNAi. aacnoN 

A further object la to provide aa apparatus 
which la capahia of nae ta connaetioa with any 
slM of piston ring and which eaa be «alehly 
aad eonventantly manlpnlatad. 

PIBTOM.—tt W PiancB, 68 A l^roadway. 
Butte, Heat Tha invention ralataa more par¬ 
ticularly to pleroaa for Isternal oomhaation 
angtaes^ aa object bclag to provide a platon 



iBvaatlaB la to pnrldr p mOMM flMr fWi 
tlra Aora whUh wm ohvM IB* 68 * «C 
matH tim OB tehkm H gS d w prl p UuaE A 
fnrtbar ahijaat la to pmUa a pao c t mi wpyoof 
aeoatrietloB wUeh map ho raaiffly tnataifiad 
whieb wm bo Btnmg aad dawalo u aaa aad 
which wffl gtanUy poatoag IB* Ufa a< tho ttt* 
maoi 

FRICTION CLDTCB.—A C Ucau, addrOM 
A A Baaaey, Bannyvala, CaL Tha Invnatfoo 
more parcicidariy r^taa to aa aafnmatia onw 
way frietloa doteh, whWh whflo adapted far 
aae oa aay maehlaeo or ToUelia levoivtiig a 
drive denmot la eapoetoHy adapted for aaa tn 
ernnking aatoaraWtao. An objaet la to provMa 
a friction elatch which will taataatiy eooaa tha 
drivaa riament ta ba aagagad la tha elatahlag 
movanunt aad whieh vlU automatically raliaoi 
tha driven alemeat 

ANTl-BXJD DBYXCA—y Kchbju^ N lfe> 
Dougal Brooklyn, N T This Uvendon ra- 
Intea to that foam ef anU-dtld devlee commonly 
known aa a tire ehala, ta objeet being to pr^ 
vMe a form of tread meaibar gsooelatad with 
a pair of anaolar cbalaa A tarthar objaet b 
to provide a device which wIB be simple and 
practical la conatrnetloo, atrong la aae. and 
a devlee wbleb may be qatofely applied or r»> 
moved, 

LICBNHB IT«ATR HOLDBA—H. Paa w B T aa , 
*8 6 U Ava., New York. N Y Tha lavearien 
relatea to ^ta holdera nsoalty poalttonad apan 
the rear parta of antomebHea. An objaet la 
to provlda a plats holder In which the plate 
may ba ao poalttonad that it may ba aaaM 
ao aa to prevent anaathoriicd removal. A 
forthv object la to provide means by whleh 
the Ueenae nuadiar auy be readily read after 
dark, and may alao wrTa to Indicate the 
direction in whleh tha vehlela ta about ta tarn. 

DUMP CAR LATCH—W J Rvndui, 187 
Wing Ava., MaadarvlUa, Moat. An ohjert of 
thle Inventloa la to provlda a locking BMchan* 
lem for damp eara whleh la located entirely 
under pad within the car A tarthar objaet to 
to provlda B latch Biechanlam which will be 
comparatlvaly cheap to amnnfaetDra, whleh 
may ha readily Installed and whleh win be 
practical and dprabla In aaa. 

DBMOUNTABLB RIM.—R M BowntL, 
Mooroa, La. The Inventloa awra paitleaUiriy 
raiatas ta a rim of tha type emptying a rt* 
movabla outer tiro rotalntng Banga. An Im¬ 
portant objaet la to provMa faatantag meane 
for the outer rcamvihle tire retaining Bang# 
In which the faitewlng aetUm la equally and 
evenly dlatributod along the autlre etreamfer- 
enee to provide tha grentest strength and 
prevent distortion of the various parta. 

RBBXUBNT TIRB.—-W A Bbaw, e/o A A 
U CO.. 48rd Bt and 8 th Ava. New York. 
N Y Tha Invmtion haa rrferenaa to b ya> 
Blllant mamher adapted to ba placed on tha In- 
elds af a tire caring Aa ol^eet la to provide 
a resilient filler for a rubber aaalag wbleb 
wm be puneturo proof and whleh will ba fully 
oqulfukat to a paaunmtle ausblou whan trav 
allng 

8 HOCK ABBORBBA—L. P moOMULD, 
Box 166, OSflalda, CuL Thla Invratkm has 
for ita objaet to piwridb a davlea of tha afear 
actar raaelflad adaptad far aaa with mBbar 
vehletoa amfi d eal gae d to aat a* a rnmit 
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obtachabls truck sodt ]rpi AUfo- 

UOBILBA—3. A SRAPimi, BBfitdtoVM fUr^ 
Atty- ManhaB, Mo, This IhTtotMB, RM 
Ita objaet to pcaotdo a truck hadfr klfeh 
ba enally and quto kjy atttohad to or Aktotoid 
from a Ford ruaahout, Bar toatogaA ahR 
whaiulB meant aio providii fat mMaePaff fk* 
tortaga tha vahtoUb aatd toagB* hriug pB- 
vangad b stwaso the roar atoa BBd 4e datorii^ 
bla tfwefc body. 


RAMaTOA—A NMa, T04 Kuljhmbkripr 
Arew, Bnaklyn, A Y. Th* tauaBCi*B iri B to* 
to Uqold eaallBg devtoa q, bb* M pqHtoBlB<y 
adaptad for ««* aa a radiatot far antoambBaa, 
hut may ha uacd wbarovar It la BaMraWa tw 
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ABlAKOnUUIT or TCBM 


cool a dreulatlag Bquld. Amaug tha abjaet* 
la to provide a radiator hariag ita parta aa 
eaoitroetad aa to bring tha alreulatiM Md 
In aoouet with n large egpeaail aarCoea whar^ 
by the UquM may ba affaelliraly aoaloi* lu a Hi^ 
Ifhd qpaao. 

BMIURNT WnSL/- ANT. MAmma, 
P 0 Box MB, 881 Juaa, Furto Rita. Aa *h* 
joet of thla Invontloa 1 * h aeaatroo- 

tlon wharain realttancy tojeatuiUd thrauih tha 
naa of eem pt aaaad air opMtlng at tha and at 
rodproeatlDg apokao. ABother objaet la to 
provMa a eompaiatlvaly atUt rim haring 
htngad apokea and maaaa amodatad with tha 
hnh<whkh wiU toke up tha ehoaba ao* radl- 
lantly Hmlt tha awiagiog mevammt af tha 
mmkaa and tha movement of tha rim. 

OBARING FOR TBIUGXJI UONAlAr-H. C 
CanoN, 6881 Ottvatta Ava., Btaflao h, Ctada- 
nati. Ohla An Importaat objott oC tha 
vention la to provMa a rahiela dgnal for atmt 
railway ears and aatomo bH afc whleh la dttmla 
and dnrabla ta aanatrnetleu, and whWh may 
ba eontroUad by tha operator wttheut 4atfB•^ 
lag from hto oapadty to oontnl tha rehkAab 
aad which wffl ateatirri^ advlM adjaoeat ro- 
hidaa of totmiiel chaaga. 


A now IN IIOB mJWATlOM 

which la ooaatnietad malaly Of alumlnaat, hut 
whleh la tdaf or cad by a east Iron aaetlo n to 
taka tka load oauaad by tha angulnsity at the 
eonoactlog rod and hanaa Inrara aa aacurataly 
flttiBg platoa of long Ufa yat malaty ef a lu m W 
oom. 


EattWBFB BBd TiMir Ac citoM tl B B 

LOCOMClTinfl DRIVING BOA-# Cam. 
NON, Uamlat, N C The tovaatioB rriataa gen¬ 
erally to loeomot l vo drirliig hoxea. tad mora 
particularly to a drivlag box having for Ita 
primary objeet the support of a hearing hvnaa 
In such manner and of nch aqtnri aa to 
greatly oatlaat tha uioal baariny hiato aid 
rradec mora aOMrat and adaettvn acrrlw 
throngbout Ita Ufe, and provMaa tor Ita randy 
renewal when neeeasary 

PnrUtadRf tw V^kltB 
TRACTION Dcncia—a a ROfJftOK, 8*1 
Lae »t, Wlehtta PaUa, Texaa Ike lavaatWi 
partalas morn partlealarty to tcadtou da v i e a a 
adapted tor attaehmeat to whail* af motor 
rdOele* to enahle tha wheda to abtato B h#^ 
tar grip en aefl roeda, mad holm, and tha tika. 
Tka davloa may ba readily attacked and dw 
tacked from a motor rahiela whari. and 4 a 
oonatroetad to mmh amnaar a* to ha ndjnatallb 
to whaola of firiOfM dimrariana, 

TIBA — T. KnamdUfr IIRT Bl qa ekn r Bti 
Broabtyn, A A The prinriMlI otomt od the. 
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aarrim and a* a mnbber tor 
the rooriL Thn-drirte* M of eytttdriaal 
la two matiena wlthto whM art anaagril a 
plunger and oqO bpetog. TBo taHn pwn i m . 
tha fint entrtoma of air. but ramriato the a«b> 
ward low «d bit whqa Cbb p lu ager maqka tm 
ward the ratok 

AUTO TIBBLOCR^W A RSB4A #lt 
waahaa Aran Chk blni Qb Ai obM Of 
lavpatlM to to piorldo a *hn*lar fwinly 
dorieo fe* 
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BMioir roB A xoT Boan amo 

JOCKRY,—A MuLaoNg, afi fir eas Mewart Bala, 
838 Ootambw Ava,, New York. N t. 

DBnON FOR A AADIATOR CAP ORMA- 
MRNT^*-li. A WooMSPt, It I. TtotBi* Ar*., 
Mount VemoB. N Y. 

DRSION FOR A MLA—A I|4f4r*h0b> W 
A Tth 4A, Rowai^ N. L TU fa rmtob haa 
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DRBllRN FOR A 
fffOm.—B. B 
Now York, N T 


Wo wM to oaB a t tohttoa to Iho 
wnato toapebWoB toraadartotop 
Sm 1b- *** 1 ? brquh at patent a* 
watfc, Omr tonf if *c 


•laetriwl Vd eh w ni m j l gnparU 
Uatoat to ptovor* hnf tn u om U |R ySSito 
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an tia iiiioipqmitnr iBionwp, an qg -qn* 
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rr fotr tuvtAs invention 

t nMjroii wMi iov^imt mu m 
mU fwr tmd Umtf to lluno A 
O4 ^ mtIm tt f«aM to the b«t 
wiyof obtabitig pmeodoB PImm 
MM oboteoM or 0 modal of your m 
MNiott Mid o daooription of tbo 
d orter, OKptohiHig its opontion 
idl eommualaottoM eio atnetly 000- 
ndaotfii TOBi Moetiaa oxt^- 
lag ooor g MRod of aaronty yaan 
enaWm ua w tmuiy aaaaa to odriaa 
u» ragurd to potentgbihty witbout 
^y aipaoaa totnaeliaftt Our Head 
Book Ott Potasta la aasl fraa on ra 
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AiaarlcaB 


yaar aflfllflanal 

AaiariMB NaaAlr j5a par yaar add! 

Tba aplilbtmd aveacilptkNi lotaa and rataa ta 
lacalfB matrlaa. tMindiBic Cimada, arill ba 
fa rnt Ma d apao ai^eattoa 
tNrtt bjr poaua^erJipraM la^ ardar bank 
draft or aback. 
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awfrtat Om Ewtli*k IbvMMirt 

I T la commonly aopporad tbat U ta not 
poMfUo to domoutreta M moromaot 
of the forth wltbont Mtoreto A^orotua 
ISila la vary tar from boliiff tho ctaa oa 
g ahnpla darloa will Indicate the earth e 
motion 

la tho dret pUoa aeleet a room that le 
taSrIy free from rihcatloa Than obtain 
a gDod<«laed bowl or tab a toot or more 
In diamotor and ntbar deep and nearly 
flU It with water Place thla on the 
floor of the room la anoh a poaltion that 
It need not bo dlatarbed for some boori 
Oat aoiae flnely powdered realn and aprin 
kle a coating of thla on the mirface of 
the water Any floe aubatame that would 
ooat and not be dtaaohed for aome houra 
would do aa well Next aecnre a Itttla 
coal dnat and aprlnUe aome on the top 
of tbo realn doing thla In a atroight line 
from the center to the circamferenco 
Oarry thU line up over the rim of the 
bowl and make It broad enongb to bo 
dearly aeon—aay about an Inch in width 
l%e bowl may now be left for aeveral 
houra at the end of which time It will be 
noticed that an intareatlng thing boa hap¬ 
pened It wlU be aeen that the line on the 
aurface of the water haa changed ita po- 
•Itioo and that It no longer meeta that 
which rnna up o%er the rim of the bowL 
a matter of fa(t the black line on the 
aurfkoe of the water hoa swept aiound 
from east to west 

What baa happened la thla The water 
In the bowl haa atood atlU throughout the 
time which It haa been left while the 
Teaeel ttaelf hoa been carried around by 
the motion of the earth from west to 
eoat Another way of putting It ta that 
the earth haa swung amend through a 
oonolderable arc from wcet to east leav 
Ing the water quite stationary By 8 
leonard BoMtin 

Ntw CoU Method of mUng 
Porcelain 

F or hundreds of veara the firing of 
porcelain hoe been a ritie gao non In 
lt» manufacture Word haa jnat nnne 
from Oeruuiny that a Jena engtnec^r 
named Menkiri haa Invented a prooeaa ly 
which the ware can be completed without 
firing although It exhibits all the dealra 
Ne anolltj of porcelain iriildi baa passed 
throui^ the Uln Ibe chief conatitaent le 
kooUn aa uanol but thla la mixed with 
varlona otbw materials and a special 
Mnder to form a porcdainlike mom. 
1 he hardening process kr a secret but we 
are aaaured the llnlehed product U not at 
on Inferior to M kiln baked were 
Pointing la unnoceaaary aiooe tarloua 
tlnta and colors are imparted by the ad 
mixture of mineral colon The ortlcleo 
made of this unflred porcrialn leave the 
molde without trouble The material le 
especially suited for the making of buttons 
whUh doaoly resemble those mode of 
vegetable Ivory It can alao be need for 
making Inaulatora pli>ce ornomenta etc. 

FertiUam from the Bind of fhe 
Nile 

F EBTIUBBB mannfocturera and oth 
era are constantly looking for potaa- 
alum but Its recovery from the audd or 
mud of the Nile River in Egypt la a novel 
soggMtioii. It la only a new snggeatSoo 
far the use of this matorial which has had 
various a ebam aa proposed for Ha dis p osa l 
The new admow of recovering poUab 
from it cmaea from an Kngllahman 
Starting from tha baala tbat one ton of 
dry audd contains about ooe-flfth ef tha 
tbanal enaaor In a too of eoal together 
with about 46 pounds of poCaaaiua aaltn 
be would In one precaay burn the audd In 
a gaa-prodoenr plant The gia Would 
drive a gas cnglae and dynamo^ and the 
eumnt goMratad would be uaad to alin> 
trolyBi the potash arita obtained by Jlxl 
vlattoo of the arima for the prodnoaoii el 
hydrovhlw er to make aktrie add Otm 
thp g|t^ the mWI halng than allowed to 



Power Threading 

Many a man stUI threads |dpe by bond 
haeaoss be cannot keep a power wiachlna 
buay all tha tlna 

An 0»hr mmc h t m np t rm tt J aiw Aoar m Ay payv 


Can you thiead a 2 Inch pipa in 53 sac* 
onda f An Oater pow ar niMhlna can 

Have you acrap ptpe ? An Oater oper a ted 
by a boy In spm tune cuta It Into nipples 
at a nloi profit 

Atim Ptm ThtmOnt EMprr^mm !■ ■ bnohlak 
mad* up Of actual ftyuna vohintarUr alvan ua by 
ownar a aa to eapaaty t^tmd and durabU ty of 
thaaa marhtnaa wrtta lor a Saa copy today 
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WHlTING-AnAMS 

BRUSHES 

llie learit h pleasing and permaiiait 
Cwieivilllieiioladn ^ ^ ^ 


JMM LSMTIIIG-L J.ilMUWCO.AoslaB,ILSJL 

I Ibr Otar 112 Vbm aad tta Uruwt la tha Warfd 


U N 1 S O L 

(gaa U S rat Og) 

Daily btowins down and iba ptopar uaa ol UNISOL 
araoually nr m vaa bt lar aoala pnnranta arala lomia 
item Btopa aad praranta aonuMoa and piUias aad 
nmovaa a w aaa frum ataam boilan 

/ oiapAbi aa ra|«ag Ifwury bodk g uar aaf ia 
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HOTEL 

FORT SHELBY 

DETROIT 

LATAYaTTE BOUIAVAIID 

AT VRST aTRicr 

rftrw ntodkt firom Ptirattt Butimi Omm 


T he traveler to Detroit, 
whether on buainen or on 
pleaauie, wdl find the ac> 
comniQdatioiu of Hotel Fort 
Shelby a diatinet contnbunon 
to aatitfaetion with the tnp 
Every aerviee, comfort and 
conveaieoee which any per* 
■on could reaaonaUy aeek m 
any flrat claaa hold will be 
found m the Fort %elby 

lAIWPnOAY 

umo unao hm 

Doiai*, i9W«»ie 
tttdmm a Kftif — 


Yaaraiabiini andahipnarBofCnidt Aabwtoa le a y 
quantity Wa produca all iradaa at our world tanona 
BELL ASBUm MlNimia Canada Waalaocawv 


all aerts i 

Artaatpc producta 

For anythlni you want la Aabwtoa turn to 
KEA8BEY « MATTISON COMPANY 
DIPT a 1 

AMBLER PENNA U g A„ 

•I ttw Mild • l«« 


s. o. s. 

American Industry 

ProducdoB ntiuf get down to bed rock 
eflcicncy to meet coinpemioo and the 
demaads ol today ETery Kienilflc 
method every bit of cost 
ment u being nacd in the nation t dOO OuO 
faclonca ~ but it u not enough They 
muBt have irmnti Mssagrri men who 
onderetaad men material equipment 
IttiuMiruU Ifmgmttrt 

INDUSTRIAL 

ENGINEERING 

it being taught In a big dignified tfaor 
ough way by the loduitrial Inidtute to 
thoumndi ol men They are the men 
who will handle the important cxecutlvs 
work of production Many ol them al 
ready have inereaaed ibeir aalarlce from 
200to40(KX ihcireamingfinuigiiWfrom 
12 000 to 3^ 000 per year 

II you are iniercated in a earear 
la thenew uncrowded p rol at w o n 
the coupon below wUl bring you 
complete infonnatuNi about our 
troiolagibr ladustriol Bogtoeerlng 


t Beet figdi St paaA New YoA Oty 
Noom 
A ddtem 
PksMst W^oih 











AUi^l0Att 


THE FRUITS OF VICTORY 

A Sequel to **Thb Oeeat Ijxcnnoir" 

By NORMAN ANGEtL 

I N this new book Mr Angell re-exmmines thenrono«HkMU he eefc forth 
in *^7110 Greet IHueion** in the light of the Wtn4a War In eeope and 
■Ignifleance, It ii ai tremendoue a work ae waa the fooMHU book to whi^ 
it IS a sequel 

The London Dmln Matl mmvm **The theme idikh Mr. AngoU elabo¬ 
rated in 'The Great ulusion/ that war does not was cUeweed very 
widely up to the time when events proved it to be oowe c t bepood au 
question Never has a writer’s theory been so swiftly put to the tent or 
come more triumphantly out of it His new book, *The Frtdts 

of Victory/ is as closely reasoned and as persuasively w ritt en as was 
'The Great lUusion *" # 

PHemSSOa 

You U90 Powmr—You ShotM Bmti j 

AMERICA’S POWER RESOURCES 

The Econohio SroNincANci or Coal, Oil aitd WATOt-Pown 

By C.Q. GILBERT and J. E. POGUE 

'I 'HE authors made an exhaustive investigation of those power re- 
A sources upon which are based the proep^ty of the nation and the 
well beiiur of our mere than hundred million people. They reported to 
the Smitheonlan Institutionr and their findings created almost a eensa- 1 
lion In this book is gathered together their varloue reports to the; 
Smithsonian Institution, with additional matter, the whole organised Into: 
an absorbing volume Briefly, the book points out which power resoureee > 
we have, what we may reckon on for we future, and what should be 1 
done about our coal, oil and water-power to hold us above the poverty- 
stricken nations of the earth. 

Wkk mmpe mttd efieHs. Mm $M MO 

You Urn RaUroadM-Yom ShouU Road 


the American Railroad Problem 

U LEO SHARFMAN 

PnomBon or Economics, UNtvBMriY or Micbioan * 

^HE object of this volume is to provide for the intelligent dtisen— 
1 including the general public, as well as the student, the publicist* the 
legislator, the husineas man, and the railroad security-holder, executive, 
and employee—an anaMs of the American railroad problem as it 
presents itself today ^e historic antecedents of this problem are 
Driefly traced, the trend of the more recent railroad developments, par¬ 
ticularly as manifested In the war administration of the railroads both 
under unified private operation and under Federal control, is carefully 
described and evaluated, the essentials of reconstruction nmicy are sub¬ 
jected to seardiing examination, and the elemmts of the adjustment 
which accompanied the restoration of the railroad properttos to private 
management are set forth in detail 
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react with the selta for the ftnuetloii or 

nitrate. 

In another pro c ees he Wotdd bun the 
sudd to dktrcoel In an oven heated by the 
sudd, and use this charcoal for the manu¬ 
facture of cyanide, from whidi he would 
obtain nitric add, via ammouta, which 
again could be coabined with die potash 
salts to form nitrates. He states that 
this sudd charcoaf Is trse frenn sulfur, 
and that with It, owing partly to its phys¬ 
ical condition and partly to tbs contained 
alkali, the reactitm prooeeds rapidly at 
moch more econottleal te m per a tnree than 
with coal or coke^ which require high 
temperatures. 

Fmdi UtlHition ot Fish to 
Boploco Moot 

P UICBS f 6 r mMt In France have be¬ 
come so htidi, reports the Commercial 
Attacfad at Paris, that msny psople have 
been forced to discontinue purchasing In 
dicstlons are that the sltastloa will be¬ 
come worse during the winter Froaen 
meat now coats almost as much as freah 
meet This has led to a revival of tiie 
campaign In favor of the consumption of 
fish to replace meat Much has been said 
and written about what should be done In 
this connection, and the result has been 
a certain Increaso In the cold storage enS 
transportation facilities to handle ship¬ 
ments of fish to interior dties. 

The AseocUtion Francalae du Frold has 
undertaken vigorous propaganda work in 
order to bring to the attention of 
puhlte the ne c e s si ty for a wider apptt 
cation of refrigeration In the handling of 
fish It Is pointed out that France will 
have to face a defldt of 800,000 or 400^- 
000 tons of meat per year for some years 
to come This deficit mMt be filled by im¬ 
ports of frosen meat or by the utilisation 
of fish 

It Is estimated that 80 to 85 per cent of 
the fish brought to French ports doss not 
fliid Its way to the cusomera, being spoiled 
tiff lack of refrigerttioti 
Plans have been made at Lorlent for s 
demoDstration fhvoring the consumption 
of fidi at which the Undersecretary of 
Mtate for the Merchant Marine wlU be 
present Models of fishing veassls 
equipped with motors, cold-storage cars, 
and In fact everything connected with 
the catching and distribution of fish win 
be shown 

The Oovemment has Interested Uadf 
very much In the matter of dtstrlbutioa of 
fish to the consumers. 

Wlwt Hm BeM SSd Aboitt BmISb 

I N order to have pOriiloii In s msotfolfi 
one of whose dimensions Is time s 
thing must have position in time—it may 
not merely exist but It must happen—it 
must cease to be a thing and be an event 
For the moot part Dr RIossod escapes oon- 
fnsloii of this sort, or at least does not get 
too explicitly tangled up in the web of 
time and mmet, but whan be lists as 
typical elements In the space-time mani¬ 
fold “your peadl, tha dlacovery of Amer¬ 
ica, the sun aad next Fridsy,** he allows 
the popular stylo to run away with him 
and get him badly bunkered. The mathe¬ 
matically indlned reader will neogtdm 
readily that only ona of tbeae Itema la 
really an event correepoodlng, In the 
space-time manltolA with the point in 
the Budldean gsometry of two or three 
dlmenalona toat we loam In a choot For 
the sun and the pencil poeesss ertoastoa 
In time rather than mere poritiou thereto, 
Jnst aa a line pessewis eatmaloB in ene 
of the three dl itteu sloaa of mace and posi¬ 
tion in the other two. So the m and 
the peadt If fior the eahe oC argesMMt 
we aariws them positten ratbse «b- 
tenatoD in tbs three dtmsnrinfis of spaee^ 
w reepend to the line In ordinary spaea 
they are In tott ttaes eitandinf In Che 
Wdiy^ p oO> 

Jlpaee 0t to Friday eysiyw h s i h, WMhto 
iMuwnaUi Ittditol m to mom dtototo 


OrtoNririiti 

eoiQileto towd hto a 

der* etc. of three dttoeimflona in ttooA 
to«oA Indsaff, to m mfinnathstoetieet 
mlod It most neat fijttogethsr egtraordh 
nary that froitf the vtowpotot of the 
four-dlmsnriooal fsometer of spfioedtont 
the act of dropping a p ea dl on the door 
or of looUni at the aan ^s p rees n tg a 
oqnfignratloA of more elemeateiy cherao 
ter than the pendl or the son itnif—a 
conflgnimtion pnnsasing only porithm to 
the time dlmsasion, rather ttom eston* 
stoB, and so on tbeievri ef a potot ratiMT 
than of a Una. 

NEWBOOKaSTG 

An OuTUirs or Phtsicc By U Sonth- 
ema, MA., B.Sc. New Tock BL P 
Dutton and Company, dvo., SOS pp.? 
iUnstrated, 

UasMsl la snaiifmsnt tkla t<xt alms at 
isnlrtoi kmasM ta tks itufisat, UBperttag 
•oUd tnstnietioa U th* ssbjset aad prsssaS* 
Ing matter of ass la hit fstara. It bogtaa by 
BiMtlag tko stndait oa kla owa greead by Ib»- 
pivssliig npoB him tho utiUty of tho laotnia- 
tioa. Tho nowor kaovladao Is ombodtod la 
tho oonm Itsdf, and tko plans of stady la- 
mtoato roal voiklng Moss 
Tub MABAOBlfBIfT AND TRB WOSKXa. By 

George F Jdinson and otbera New 
York and Chicago A W Shaw Com¬ 
pany, 1820 8 vo , 288 pp , IUnstrated 
Msaofaetsrors, Xaetory OMontlvco sad auuw 
agero wlU find o ug soo tk ma of timely help la 
this Toluam in which tho esperl ea ooo of woQ- 
known manofactorlag Snu arc aanated hy 
ama JdMtlSed with tha draM* aneeeasaa Tha 
contrlhationa tall how to build up “a oaa- 
wnrthy labor policy," giro oiamplea of *‘poN 
■ouar management, dcaorlbo the "hoase aad 
■cnate" plan, explain the Whitley report, aad 
treat la detaU an qncatlons of labor routtna. 
Hbcuanxcal DsAWtno By Franklin D 
Jonee. New York The Indostrlal 
Prssa, 102 a 8 vo , 842 pp ; IUnstrated. 
Thie new work le dletlngulahod from ordi¬ 
nary toxts on tho outdoct by Its ampkaala on 
the actnal awthods of up-to^to drafting 
rooma la maehino buUdlag plaats. OrlgtaiUos 
and development of daalga, to dimiaetlon ftom 
the mere repreeontation of It hy a drawtag, Is 
a matter upon which great stress U laid Tho 
treatlao wiU greatly adtaatage the studeat la 
the acbool aad the bagliiaer in the shop, ea- 
abXJng them to grasp the rtfUtlTO praetleal 
importance of elemoata and detalla, 

Fnxs Ain> Fixiiie. By Oh. Fremont 
Traaalated by George Taylor. New 
York laaac Pitman and Bona, 1888. 
4to , 148 pp , IUnstrated. 

Anyoaa iaterested In the techiiology of fllo- 
w s Mn g wtu spproelato this suthortsod traa» 
latlon of M. rremontia heels work hy aa 
Bagllsh export. Tho yorsatUlty aad wlglaal. 
Ity of the treatioi Is faithfnUy refioetoi ts 
ch# tranels tio n. Tho origta aad orolutin of 
the m«, cuts, toots, aad nsoa, are sot forth 
IsstrnetfToIy and ouggeotiTely, with lUuotm- 
tloas anppUsd from tho rtSh coDostlOB of tho 
author 

KjBPum. By Walter W Bryant Nwr 
Y^ The M a omllinn Company, IfiBC 
Umo , 02 m.; portrait 
la tho sntortalalaf otyto eharastmlttls cf 
tha “noaosrs of Progrom" owlis, this 00 m- 
paet biography piasoe hefore as tho pro-X^lm 
astronomy, dsUaoatoi Koplsr*s osily US, toevs 
hU ladoMsdaooi to Tysho Biaho's rtserrstmaa 
oltfS Us laws, sad mnamsrieeo hta oMag 
yoam Tho assal app ia di ees of dataa aad 
UhUogiupliy are to ho louad. 

Tin 81 ^ Railwat Uxomnvm. By H. 
U Atoons, ILLMholLB., New York: 
Isaac Pitman and Sons. Umc; U4 
« nb, 26 lUtwtostkms. 

ta tha mMlI spesa sS Ms eornmaud the 
author hss by s trah riies srissthm sad strlet 
oeosomy oCwords gtnm too studeat rimr fit- 
■orlptloah of Brltiia MsnmnftTs typeh 
moohsatoms aad vairo goaiy;, osrttages sad fim- 
doea Oempow^ aad mmeiheattag ato dls- 
ovsmA bM oftea toa Mason* kadtag to the 

arsArj^S’— 
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Orwi Britain rtahta faaarMdTnhiatmtad arUataa nitft not ba 
rapro da ra d wUlioat parmlaalon 


Nuw, w« hi^vB 
to tWs matter, ai 
oat-«M-out {Mcl; 
ence, these 



Dlnnnament 

T HICRB Ifl a mUiority-Hi wy mnall minority^ 

(iinonB ua irhlrb Icnjpi with Alafavor upon the 
dlanrniuinent confereiKw which bae been called 
by Preiddwt Hardlnie The attitude *if these gentleman 
rangee from a nilrthfnl Bkejdiclam to bitter opposition, 
an oiiiMinitton whUh Is ikme the lesi fierce becaoae It 
U of necewlty supiiresaed or luentjoned In moat gnarded 
tenna. The prljicipcA^lbarge brought agalnstjtbe whole 
Idea of dleanjiumcmt Is that It has been brought about 
hy the persistent of the padflst Uf 

lydo mnch thought and Inveattgi^on 
1 wa art cunvlooed tfai||)|whlle^tbe 
la naturally In favor <v the confer- 
repreaent only a very small 
minority arooi^ tW all-bat nnanlmoua niajorl^ which 
has welcomed) President Harding's action in m belief 
that It srlll result In untold benefit to bnmonlty 
The ont-aad-out pacUlat la a man wboae meoul proc- 
eaoea are badly twisted. Not only Is his logic ont of 
balance, bat bis vision Is so limited that his mind la 
never presented with more than« fraction of the facta 
upon which to boat hla ooDClnsloDa. Instead of loQkbnr 
out upon th4 world with the full angle of 
intended by his Craator, In which he can see tMnim In ^ tbd roaX' 
their relative proportloiui, he looks thrcmgh A tal^aihpcf^ ^^ha^^tarfl 
aeea one obje^ at a time and forgets that ^ 
looking at the w^iole worlds but only i.*»ify AmL 
portion j I . s ^ 

Peace? Oef|talnty wegfil of ua are In favor of peace, 
but we want d ih*m baacA^pon law and fo^uM upon 

a just regardlnot, only for rights of otr-- 

tmt fcir our bwn| rlghta^ complete 
ammmenu detnaujled byrft fBblflst would 
eat possible Inf uc^n^nt to disorder Tlie soldier 
sailor are merely •the poltcemen of the nation 
would beonnu^ of our rlghU and our property tmW* 
disbanded all the jM)Uce forces of our great cltiesl If 
the fabled millennium ahnold evec come, a pnlfoa-leea, 

Hnny-lew and nuv>-l«ai world would be possible—but 
never till then. Now, as our renders well kDOiv, the 
Hi iKNTiFic Ajcsatckir Id In farar of a Judiciously regn 
lated disarmament Not of llte complete abolition of 
arms, but of a regulated disarmament, which shall ca| 
out cmay compettttou and lead to the adjustment of a 
nation's nkval and military strength In accordance with 
the existing and the probable future International oon- 
dltlona. That Is a very different thing from pai^Aant 
Pactlinn la a peril to tbs future aecurity of nations 
Hegnlated armament by agreement among the nations 
will condoce to national safety, peace and wribbelag 
Tim spjrlt of the forthcoming conferenoa will be 
determined very largely by the sidrlt In which we enter 
It, and the attitude which we asanme toward the nations 
which we have Invited to meet na anmad tba tablet, 

Hsrause of the onbltM position in which tbs world war 
has loft ns, nor Ipflnenoe at the conference Is bound to 
be predominant^ It la our confenmee, called by our 
President, for the purpoee of eettltng certain ontatand* 
log and ver> disturbing intematlonnl queationa, mainly 
In the Padfli If we enter that fxmferctice with the 
conviction that the rent of the world la prepared to be 
just as honorable, jnst as fair, just as frank as our- 
selves, we sliull give a tone to the whole aerl« of dla-^ 
cusaloDa which will carry them through to a brtlUant 
aecompHshincnt It obould be for us to remember that 
the world which we have Invited to meet us ts a brokMi 
world, a world that to very sick and wounded abnoet 
to death Our guests will enter the cimfereiice bearing' 
a crashing toed, Imposed b> their naval and mUltaiy 
amtoment, and we firmly believe that there to not one 


SCISmiF^ AMSilCAM 

of them but wUl com to the cout breuo a mmf tu lutva < 
that burdan llghtatned os nmeh as may be hamahlr 
poaslbla. 

The spirit of the conference will depend veiy htogsly, 
also, upon the attitude of the naval and mlUtayy ofltoera 
who will advise the coafereea and iqsm Whethsr oc 
not they give hiyal support to the PresMeot, the Oa<n- 
mander-ln<fiitef of both the Army and the Navy, in bin 
noble effort to assist the nations to adjust tivtir odt- 
stamllng problems and throw off the cnuihliig burden of 
overdeveloped armament Huch an attitude will go a 
long way toward securing the desired regnlta. As 
regards the preaa, it to to be hoped that jpumaltota^ 
and eaportera^ sot merely of this douatry bat of all the 
cqpntries oonotrned. will reoltoe the need for great can- 
tldn In dtsensring the dellberationa of the cMerenoa. A 
cotiatotently friewdly attitude and a determination to 
avoid the sensational and the disturbing, and to raeord 
the doings of the conferefM'c srftb the most literal AM* 
Ur to fladtirwn go far toward making It a brilliant 
sueceog and a OMhlile landmark not merriy In our na¬ 
tional history, but In the wliole progrsM of dvlllaatioa. 


IS9iaiSiv>lf tah'' 


TM Ttchniqiie of Botod 

of us who ha¥a fgaiMed over the fine 
hl^whys of Koropo eannot have taltod to potioe^ 
a^ Intervals along the imutolde, men who were 
Aigain^lii breaking np stones to a sUe snltaUe for 
road^Htf^ tn g^tion to his pile of brukmi stones, 
each -Iran vmnld have anoCber plla of sand ur other 
ruad-mendlng matMial Mto squlpment would indnde 
a wheelbarrow, a obovel and a pick axe. Occasionally 
the traveler wtU come across a man who ts patrolling 
the road and looking tor the first Indication of wear 
He to not long In finding wliat he to looking for l%e 
indifiant breakdown of the road may be very Insig- 
nlflcant, pcssd^ 

^at^ by 



, miM eye. js ai^^ltdfiUodi 
y tb^^maXwiay htg'aet In. 
ly biWks 
with 


merely augmaV pool of 
nr, whirib to hUepepert- 
a sUgbt of 

int With ms pickaxe 
^^rfhee and fills In the 
broken stone or gravel, 
ice and leaving the passing 


their very fine; 
these roa< 

Tlgl 

repair of the 
stitutn the only 
pennanent. first* 


itMk this 
veiS|M w 
ly nB<Mb 
rst-emK coi 
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trallle to ehfnpUct the newly laid matoial 
Altbongh tboae operations are very 11111010,11107 exei% 
pitfy that system of careful detailed aupMTtoion ilAl 
constant repair to Which the main roads of Bnrope owe 
lltion. Long experience has taught 
that this careful supervision, thUi 
this early detection and instant 
evidences of disintegration, coo- 
ble method of keetdng a road In 
condition 

Out hlgliway conunlsalons should eonidder the prac¬ 
tice of the railroads, where a conudete organisation to 
maintained tor the upkeep of the track, with oeetton 
gangs, toremen, snperiDtendents, engineers and so on, 
up to one man upem whose aboulderi rests the ultimate 
authority and reigionslblllty for the whole aystsifi, lOnly 
hy snch methods onr rapidly growing neCHsrk of 
tUtfiwoya be econoiil^ly and pMmanently malmlasd* 
Here to a lesson nay well lay to heart. Too 

often onr methods of roalf molntehance art as dlffsrsfit 
from thcMM» followed In the older countries as eenlA well 
be. Oonsequently our newly built macadam and gravril 
roads soon fall into that stole of chronle disvepahr 
which still cbamcCeriaes so large a part of our highway 
lolleage; It will be understood, of oosrsA that the ahevU 
to not wrtUen with reference to the best of oar eofiorsto 
and Tarvla roadbeds^ which hove reached such a polat 
of exceUenca that, afceqd under ^tocy haavy motor truck 
tralBc, they are not oUbject to a rapid bfuakdown. 
However, on oar very fiatot roads of this ctaMT It would 
be advlsabla to maintain a syst e m of rigf^ laspaetion, 
and see to It that gay spot where weakham dyvelepa to 
at once restored. 

Our plea to on bshulf of the grade of tofida which to, 
intermediate between a concriu roed and the stnurtml 
countiy road tpon them tte Batopettn^ayetem of ^ 
ceusetoae patrol and repfilr comd be Intfodeoed, sM u 
vast saving of pebtte hmde and with dn ona pna fidttoh 
toga to the traveling pvlgto Toe oftemafiw baUdtogu 
stretch of highway, the 9m to lift to the mercy of the 
etemeiita and the udetidMg weer and tohr ef 
Ineteod of patrolling the pmr roadway sritlt mm ^eho 
are Mfulpped tor the repair of any liictotoBt hpeatdowih 
'Hf ' 


Th$ Sowree «f 

T HBrtta must be readme to whom the 

of thy edlttNial page has at one tiam or atoAher 
praptoded gn Mden^ettof probtom. When tim 
»BB2" faito lute the rime and the totomity to followed 
by a dsettnd att oB or a dilinss of the dirigible at 
opposed to the elipient^ or a erttkal andtyuls of the 
structural toeturea of thto pdrttcutor craft, qr a gensiri 
discussion of the sctoetlfle ipirtt of iQveetIgattoB wMch 
gets the most out of mdk a disaster as opiwaed to ths 
layraaii's indiiiatfon toirard meet panto It to obvloui 
Where to look tor the source of the edltoris Insptoatioik 
Ourroit events and tlmriy teptos, which provide the 
entire supply of Ideas tor the editorial writer of the 
dally aewmiapar, play In the life of the tnagasine editor 
a part^ merely less laeloairA Tlur must oaceseacUy 
provide^ to every on e who writoe, a goodly part of tlm 
Ideas that are ne cc e ea ry before one can go Into ex ocm 
tlve session with pen or ty p ewri te r. 

Bat the weekly and evevL mora the monthly sbest has 
to exerdse discretion in Its choice of " c u rr e nt *^ topfes 
f6r editorial dlsensston, tor the majority of each topici 
do not remain current and alive tor a period enm- 
■pondlng to that consumed between the editing and the 
appearance of such a sheet In direct proportion to the 
iMgth of this period, It to nneeasarr tor the editor to 
turn away from lnimedtate current eve nts ' and seek 
Sneplratlon cOsewbere. Where dose ho git lt7 Why do 
we find In one iaroe a moro or tom bummiis dleeoa- 
ston, aay, of the current vogpo In sohp advcctiring, while 
the next Is toutared]^ a mriona diatribe upon preasat 
tendencltoi in battlMp Why to this week's 

tame marked fay a eo to j i pfa against the toe tm use 
of alarming danger slipto dt points on our hfghwaya 
where only one hour on suldde could achieve an aecl- 
dent und next week's by a hearty endorsmaent of the 
tendencies and achlevimenta of modem riecCrioa re¬ 
search? 

The tbooghtm reader moat long rinoe have readied 
the ooociusinn that the editorial page reprsaeitts tpore 
or lem a refiection of thivtdltor'a experience from day 
to day and from week to This would have been 

strictly true a century, peiWps even u quarter century, 
ag^; today it la not strictly acenrato Tbe nmU brings 
Into the modern editorial sanctnm the pfem ■gented 
epitome of ttm dally expertanoea of thonaandi of other 
people^ who are tor some reaaon Intareoted ifi getting 
betore tbe public thoee expertoncea, the vtowa to 
^hlcfa tbay have led, or the results which they hgte 
brought ^|Ut But this doce not cha n ge tbe aryument, 
really; U merely mftlttplton the editor bgr ten or g 
hundred or a tbouaand. 

UHlmately Um oobtofi tor editorial dtocneston mm 
epsM out the edtter&iBtnd, or eat Of some mlgd that 
had hnpreSlM Its c^Miton avoa tbe editor'a, Tba 
things tha^ are u pp4|^ Ip thU mind are the thtngs 
that CMM amet Oasny w? the suHhep and boll eft In tim 
rimifti m "copy " Tbe phiioeophtcal dUcumioB of seep 
adverttsemento can oosm only ffom epe who has rand a 
tow soap a^vurttomnents with a esiing eyA an Intotoste d 
and ttariil#tornd. The harani^ on the hhttieiMp 
of yeritodiW^ ehd tomo^tew ton tome tody friJto 
ode who kntoto g w is th l ng ahtot toutiestotol ^dfto fitose- 
thliif JtottWtipa, and hto had batOeahlpt pm 
to faftrtototo t ea at some time in the ftamadtoto 
Thh yip ru to on of dttouri at thh mnapto of 


Irtitoardiim ^hlglhWiA totoa fmm oto. who 

hag >iffy toiiitoly fd if poos, Jto 


pitlnh ,ftf h Yiiiirai to a hud to A rahtiwirt ftnatitm on 
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newg' oommug 

> tbit tiM«ttili«' 
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A itt» l iwi fc enedirily fartaedii fet dMtik 

iriep#^iieeliuefl^ 

«|Mr taapesrm mil its InMM ipor- 

pMi^'seeilwlttteiniil It la s blw^^os Unm end 
Is • fm dseldsd tnpmwMt orsr tbs wsl Is^ so- 
l^tofsA w 4leii p e rjo m inssnmdi ss it sItss « dsMilPg 
Mwr^IMs with s SBlnlmvm cons m op ti oa of air* 
mA '■ 


ffliat Tflatrlc la 

SO^, bOt so smeb lo the borne ss liTtbe Is^ 
dostflSA When oonoestrated best Is reqttlfed. In 
tmoL tbore la ao etbar tons of beet that am be sp* 
piled With tbepredseaesa of eleetrie best, sndlocsUssd 
bss tiy of psM of m s ot i lne a and eqolpaent la fbst 
eeaee to be an slSM>at tadaslTri^ eleetriesl fletd. Set- 


erst of tbs lares electHe cooqnides are wnr 
beattbe vnits lor loesUasd bast, and tbe oo os eqaSD c e 
of sa^ con e e iat ra te d beat la aa economteal nee of 
electrCo airrtat 


Macttan Ifstar wM OenbU^ce ftater<-^We lean 
from tbs JRafetro-teoMeoM Biet96hHft that d OOlogoe 
Arm baa ptaoed on tbe market a donUe motor with two 
dtotlnet atatora and two caea armatnree with oqppar rode 
eotoff ttaoagb both motora, oonnected in the middle hr 
two MglHnalatanoe alter strips. Tbe two motors are 
liwaaed tn a aiiiglaBbtit caattnc wblcb contains an en* 
traaea sad an eUt flanga tor cooling air, tbe rods 
b et ween the two armatnree acting aa an exoeltent air 
InenUer. On top of tbe motor la mounted a controller 
SWIM with atfen points, permitting aa manj eouMin- 
leal I peeda and torques, without the nee of anr re- 
Blstancfi^ bjr atnipte oomblnatlooa of tbe two atatora In 
detta-gtar aeries and paralM. Torqne, efll^enqr and 
speed enrrea of this lutereetlttg motor are glmi. 


B a rtrl e €annan ' A great earietr of elaetile can¬ 
non, baaed upon electromagnetic prindptos, electing 
a ateei abell tbrongb one or moro aotenol^ bare been 
doreteped from time to time but with no practical 
reanits. A Frencfa engineer, ]>^adi<m-Villeplee, baa 
worked out a new type of electric cannon wblcb la 
dearrlbed In Jtooae Gteaerola de VXteetricUe, Tbe basic 
prindpla of tbe new gon la tbe fact that a enrrent- 
canirlim aeoraM condnetor will travel acrom a strong 
laagMtic AeUL The author bollt during tbo war a 
model of ench a gnn, wtdeb shot a m>*gram prolactile 
at a mniale velodiCjr of 200 matm, plmlng earily a 
large bard-wood Uock The author dirocta attontloo 
to tba toct that because tbe gnn windings are used tor 
only n traction of a second, enovaroua amounts of cur¬ 
rent may be used of tbe order of 100,000 amperes and 
oTt r and supfOtad by a flywheel dynamo or a storage 
battery 


BMagtof the Lamp to Um daaner^Tha beat lamp 

made aoott toees its eAdeocy it It la not cleaned at 
frequent Intarrals. Hence one of the regular jobs 
about any industrial plant that baa any prete na tona to 
effldent operation, la to dean the lamps and reflectors 
at regular Interrmla. In order to dually this work, 
there baa latdy been placed on tbe market a safety dis- 
emmeettng iMiDgar, M It li called, which enblee hlffa 
laape to bo lo w o r od owajr from eleetricot coouct and 
duiMOM nortof mochiaoiT for deoalog and ronowala. 
With thia doHea In aaa ona man can do tho work of 
thnw U implad tho dxtnroo doan and holptnc tha 
many laipo indoatrlal lanqm to parferm tho dntr for 
which thw woM dotHnaili Tho oidatj dtaeonahistlag 
hanjw boMa tho lamp In pinch hot for p nr pwp i of 
doaabic arUuap rmowal tho rdtaetor «Bd aoanti i>jl» 
cnaoectlnt automatically from the loorco of enrtdnt, can 
bo hnrotoA hfr toleoidiig a eonTcnientir Weatad chata. 


Hair faafcrChksca T ali ph ana CaUa.>4hi JaataUif 

tkm of W hnportnnt aodal t el aph o H o coUo h o twi^ 
Itow thatc and Ohkoao la zapidlr prnKf iail ah ite 
dm a rl eMt J P tla ph o n a and T o l a araph Oompanp Mporh 
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Ha Spead ef Gladarsd^-Stndytog Alaakan glaciers, 
Prof W ft. Cooper flnds that Hair Olacler has receded 
ao mllas In the last 127 years. 

Aa 014 Tampla^M Steyon, »aar Corinth, the foun¬ 
dations of a great Doric tempto probably dedicated to 
▲rtemis, have been nneovertd. 

Free Ceurae la flbaiimsklag^—Tba New York Board 
of Uducatlon oftora a free, practical coorm in the mann- 
toctnre of boots and shoes to beya over 14 years of age* 

FaraweQ to Fatry Storiaa^-^ BdbriMvlk daeree for¬ 
bids mention of falrim, angeta and dovUa In bo<flm for 
children. Bclenttata take tbe |jl4ee of the angels, and 
**priooely heroes" are painted as op pr essors of the poor 

Bet-H aa dad Landanand-^A thermometer, suspended 
for ten minutes Inside tfao conventional silk hat of a 
Umdon pedostolan, reglatered lOT dags ee s. The Lon¬ 
doner still dings to these baabtnps and pays In dls- 
eoeatort for bis pride. 

Cubs Aid Antlqasrisna.p—TTie coneusaloii of anti¬ 
aircraft gnns cradi^ tbe plaater of a font in a church 
near ftltttngbonrne^ Bagtand, revealing an Inner font of 
lead In line preeervaUon, an example of 12th-century 
continental workmanship. 

Werid*a fthoctoand Champtonh—His worid sees its 
youngest champteu shorthand writer in Albert Schnei¬ 
der. 20 years old, of New York. He wrote 170 words 
a minute without a single error, 200 words a minute 
with 12 errors, 240 words with 22 errors, and 280 
words with 44 mistakes. 

Sealing Fruit wUh Gummed Papers—When gammed 
paper tape Is used to seal fibre containers in which 
apidea, melons, peaches, and citrous and other fruits 
are shtiqied, these are kept in a fresh condition for a 
much longer timoy the actual extension of time depend¬ 
ing on the kind of fruit This was determined by ex¬ 
periments In car lot shipments. 

Alpine Accidents.*—From April 1st to mid-August, 
In North Tirol, 28 cumbers lost their Uvea and 76 suf¬ 
fered severe injuries. Prominent names are among 
tbe killed and mlwdng. Three men ascending the Dent 
dtt Midi were struck by a huge tolling boulder, one was 
killed, another pinned down by the leg, the third 
secured hrip after five hours. It was then found neces¬ 
sary to blast the boulder to release the victim, which 
took another two boura. 

Bumferd Fand Awarda.—Tlia Proceedings of the 
Anmlcan Academy of Arts and ftclences (No 10, Voi 
fi6) has a complete list of Ita awards and grants from 
the Bumford Pond for Reeearch In Light and Heat 
Fonns. The first award went to Robert Hare for bis 
oxyhydrogen blowpipe in 1888, and tbe latest to Inring 
Langmuir for his reaearches in thermionic phemimena, 
In 1020. Between these early and late awarda many 
tlluMrlous names appear 

SanUgbt Ages Ctethea.—^Rain, air, meehanieal strain 
and bacterial action all ahorten the life of clothing, but 
sunUgfat la its worst enemy. Gotton and linen are more 
resistaDt to the daleterlons rays than silk and wool, 
dark fabrics escape longer than light ones, and coarse 
material tenger than fine, On the other hand, dyes 
fade more raiddly In oottoB than In wool Clothes 
ahould be braabed freqb euti y, and when not In ton 
Bbonld be put away In a dark tdace. 

Tba Mechanlf af Gtodmr—In tunnaling throu^ 
glacters during the Alplae operations of the war, oppor¬ 
tunity was offend tor o bau ' na tions of inner structure 
and movementn In abaUow cuttings, characteristic 
only to be eacpected at much greater depths were found. 
Tba altarnation of llgbtor and denser layers cannot here 
be cauaed to p f eaeurcb but amat be a primary, sedl- 
n wa ta ry formation. Interior erevmsees often rnided lo 
a pldne of stratlflcatton, tbqp pointing to tbe tmport- 
dfteabf flftcb planea^o tbe gtocltf meebanUnn. 

Hadkal Fbaa Raatriotod^-JXha Johns Hopkins Hos- 
plti4 baa limited its ^mrge for medical attention to |86 
per WMk and baa mad* $lC(j|^ the maxlmam charga for 
aa epamttoB. Httberto tha medico has farored tbe 
poor dad recouped fpm tbe vtodlttof a certoln cUnIc, 
j6r«kdfliple,is8a1d to aacertato the patient's income and 
tax It Iff per cent ObJectota to the new plan believe 
It wtil rtoalt In btgber chargee to tbe poor Dean 
WlUtiUMf toalto* It etatoment defondlim tbe Ete«pttal*s 
eoara% potfltfiH bdt that It la a phllanthrople educa- 
tSoiml Inetitntioau that to* nyw rulM stress tbe altrois- 
tlc Idtol of tbe^Brids^oa; dM.tbat, rince but 1-d of 
its 800 bade wULba avaDable w^vato patlentai there 
is no danger of tlm thrifty vMb exrinding tba poor 
Ifforeover tba antborities nay, at their dtecretion, altew 
a Ugber ramuncratiou than tbe new rnjes provide for. 


Tba Jehn Burraugba Memorial AaaodaUan baa ben 

organised to protect bis bumen nud camps and to pre¬ 
serve them, with tbelr wild life, for future gencratkMUk 

A Golf Story frm Canada.—Ontario squirrels art 
aiqwrently mistaking golf balls ftir nuts. A Carlrioo 
Place golfer found 41 balls In one hollow tree, and 
farther search of the squirrels' caches revealed GO im^re 
lost balls. 

A Pigeon's Rocerd Fli^kt^A pigeon from the Gov¬ 
ernment's loft at Iteltsvllte, Md, delivered a meesage 
from Mayor Thompeon, of Chicago, to President Hard¬ 
ing In 10 hours actual flying time for tho 614^ miles, 
breaking ml form» records. 

Steel Jaws Are Cruelk—One-fourth of the aaiqials 
caught l)y steel traps are wortlilesM, 15 |ier (!ent escape 
by oliewing off a leg. Many arc eaten by other ani¬ 
mals, ail suffer lingering torture The American Hu¬ 
mane Society offers prises aggregating $800 for the Itest 
essays acquainting tbe pobtlc with this cruelty and 
showing bow It may lie reiiiMlted 

Life Histories of Fishes.—In spite of a depletion of 
96 per i«nt In hts technical Ktiiff, the OorntnlKsioner of 
Fisheries reports notable pnigress in biological Investi¬ 
gation Mucli has lieen adde<1 to our knowledge of the 
lives and migratloDH of tlio Pacific coast salmon, of tbe 
paddleflsh and smelts, of the whltellsh and ciscoes of 
the Great lakes, and of diseases of fishes In the St 
Lawrence. 

Snakes aa Source of ProflU—Near BrownsvlUe, 
Texas, W A. King conducts one of the largest snake 
farms in the world, with a hundred hatchers constantly 
employed Tbe farm supplies specimens to maseams 
and poison to chemists ami me<llcal men Kach rattler 
>telda aliout a fourth of a fomblerfat of tho deadly 
green liquid, Snake oil, as a remedy for rbeumatlsm, 
brings a go<ki price, and hides and rattles are used In 
the manufactnre of noveltlea. 

Jersey Mosquitoes,—The annual report of tbe Stats 
Department of Oonservatlon and Development declares 
that extemilnatton of the mosqnitii would, In 20 years, 
add $500,000,000 to the States industrial values, and 
that a 5-year campaign costing less than a mlllton would 
eliminate the iiest for all time Disease-bearing mos¬ 
quitoes, local and not numerous, are readily oontrollfd 
by local efforts. On the present siwle of appropriations, 
It will require 15 years to banish this pest 

Campaign Agahud Rabbita.—Since January, Grant 
county, Washington, has held 25 rabbit drives with a 
total of 08,050 kilted The rabbits ate up 4,000 acres 
of grain this summer at Moses Lake In six months 
tlie Department of Agriculture distributed, free, 000 
onnees of strychnine, and one ounce of this poison 
destruyeit 1828 ralihtts In a single field There Is a 
movement for winter shipment of froxen rabbita to 
cities for free distribution among the poor 

Zebu on the Paris Menu.—^"Penu de lebn" Is Freneh 
slang for **wortlilesM." Now Parisians have for some 
time been eating xebo, or Indian bullock, without know¬ 
ing it In their searcJi for cheap meat the authorities 
dlscoveretl that tlie flesli of the aelni lotHW Its stringy 
character and flat taste a lien tlie animals arc reared In 
the French colony of Madagascar, and freightage from 
there Is mneh less than fmm America or Anstralla. 
They now fear flint this slang phase may give the 
meat a bad mime—or odor, and that Paris may refuse 
to eat It. 

RcMtkmn ef Turtles to Cri«r.^Mnrine turtles lay 
their eggs on dry land, and as soon as the youngsters 
are hatched they make straight for the sea Carnegie 
Institute men In tbe Dry Tortugas sought to find the 
Influence that gnlded them to the water When a sheet 
of red or yellow paper was placed between the baby 
turtle and tbe sea. It would turn and go in another 
direction; but a bine sheet drew him toward it no 
matter where It was placed It would seem, thmi. to 
be color, rather than Instinct or smell, that attracts 
the youngsters to the water 

Pestoi or BenefsetmT—What is evil under one set 
of clrcnmstances may be good In another, as tbe latest 
report of the Biological Hurvey striklni^ Ulustrates. 
Oqrotes, we learn, are the most effective In keeping tbe 
pbigne of rabbits within limits, hut tbe coyote In 
another aspect Is so evil that we have put a price on 
his bead Tbe meadow lark Is a pest. In that It 
destroys sprouting oats,*-* benefactor. In that It Is a 
ravenous eater of grasstioppersL Tbe booefit of turning 
pond-holes Into cranberry swamps results In the evil 
of tew poods and less flsbes. Wherever civilisation 
turns it is confronted by that tnexorable dictum* “For 
every gain, a teas, tor every loss, a gain." Sane oom- 
promlae Is our only salvattoa 
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The Hudson River Caissons 

Giant Shafts from Whidt the Vehicular Tunnd Will Be Built and l4Bter Ventilated 

By Robert G. Skerrett 



1 '«UK HodNun niTcr Ve 
talculEr Tnuncl hna bmi 
Edvuufcd a atructnrul Htep 
Br the recent (‘otnpleclou at 
tbp nlnklnip of two jrreat 
(•alBBous at the Manbattau 
termlnala of the undertnk 
liiK in the neliebliorhiMid of 
Spiiuff uDd of WaHhlugtuD 
StnKitH Theae calMoiis are 
next to aorve ns pfilntM of 
departure for the drtvluff of 
the twin sulinqnoniiii tiilten, 
and, finally tho> will 
form permanent ventllatlna 
fOiaftH. 

Becaiiae of tbclr majcnt 
tnde and the proximity of 
iMialmas bulldlnjta, tlie exi^ 
cutiou of tbia work baa dc 
mauded a goodly mouanre 
of akin, and, aa might be ox 
lN)oted, the aim baa tirni to 
get the Lalaaona down Into 
position well below the 
groiuid-water llnv without 
endangering the ailjaotnt Klriiotnroa ('urthor, the de^ 
alrc haa boon tu mltiimixo na far an prartlmblo rooourao 
to rather expeoalve iiiidendtinlng In order to aeonre 
fhene bulldlnga ugalnat aettlomoiit Tbeae ronuita haro 
been reallxed by a Miiut^what norel departure in the 
aluking method adoxitod 

k or the Bake of thoao poraoua that may 1 h> intereato<1 
In dlmenalonal dota let It tw aald that th«> caiaaona 
meaBure. each, In croaa MHtioii 47 fi'ct by 42 fo(«t 4 
inefaea—the Spring Street uiUmin baa u aimn from 
tup to bottom of 5B feet 7 lutbea and the Canal Street 
one haa a total height of OP feet The dopUi of anb 
mergence below the level of the pavement la 8 feet in 
each caoo—this brlnga the tups of the i*altuMma a 
point a abort dJftanoe alKtve mean high water ft ahoitld 
be opparent that the alnklng of three gigantic Imixcb 
of Mteel baa noceaaltated the excavation of much earth 
In order to get their cutting edgea down to their 
preaent reating placea In a atratnm of sand In con 
necUon with the Canal Stn^t ralaaon It waa needful to 
break a way through the Interposed rriiihlug of an old 
dock. This la suggestive of how the niidaon River 
waterfront of Manhattan has dianged in the coume of 
time, for the modem bulkhead line of the city piers 
Ilea quite 2fi0 feet farther rlverward to the west 
Taking them all in aU, these caiaBona are bulkier 
atructnroa ttian those of a kindred character prcvloualy 
sank fur railway tubes under either the kloat or the 
Uudaon Rivera, and yet they hove been got Into place 
with marked celerity For 
iDStanca, the rate of alnUng 
at Spring Street haa been 
2 es feet a day while at Ca 
nal Street progress down 
ward waa 4,84 feet a day 
At Clark Street, Brooklyn, 
where the material to be 
fimetrated waa the same aa 
at the altea of the two vehic¬ 
ular tunnel sbafta, subal 
denes averaged 2,04 feet 
dally and 68 cubic yards of 
earth bad to be removed 
with each foot of aettlement 
On the other band gubstan 
tlally 74 cubic yar^ had to 
be got out of the way to 
effect a alwllar deacent in 
either of the more recent 
nndertaklnga. 

The procedure adopted 
was Identical for both of the 
vehicular tunnel caissons. 

To be apedfic, a pit waa flrtt 
dug 10 fet-t deep and dimen¬ 
sioned to corrciqymd to the 
I roan aactlon of the caisson, 
and In this excavation 
which reached down to 
ground water, the steel 
frame of tbs ealason waa 
erected and the plating riv- 


clod into place When completed, eomprutwed air was 
QpplltHi fnim an aaMotdate atr plant installed for the 
purpoai*, and tbo actual pmersM of alnklng was started 
This conalated in removing the earth lying within the 
areo lKmtido<1 by the four <uttlng edges of the rei^tnngu 
lor Htructure and then lu htdatlng the apolU surface- 
nard through two tultcH efiuligMMl at their iiiqM>r enda 
with Hiiltahle air hickH The lower Lhaml>er of the cala 
son was. 111 cffK^ a diving liell and the fnnetion 
of the (timpresaed air waa to hold the nntlylng water 
at lioy so that the sand hog** could clear away the ex 
poaeil miKk, r<Kk, etc 

Aa la pretty well known, onllnar^ calsaon alnklng in 
forming fimndationa for NkymratM>ra, bridge piers, etc 
etitaJIa rather rigorous treatment of the men when 
pasaliig up or down through the muck ltK>k, for pre- 
4ioua little time Is given tlHm for readjustment ti* the 
(hanging air preamirea. Further, bcckuae of their 
limited aise, the muck locks can accommodate only a 
few operatives at a time—a feature likely to involve 
peril In case of an accident calling for the speedy 
exit of a whole <n*w To inlulmlie this baurd awl 
otherwise to provide bi'tter for the physical wellbeing 
of all coDcerbed, the vehleular tunnel calasons were 
fitted with what is tormert a T-hcad lock which was 
set between the two muck locks of each stnictnre and 
linked with the working chamber by an ludeiiendent 
hoist or tiilK* This stH^elal lock was elliptical In cross 
asrtlon, being 8 feet wide by 4^ feet high, and 20 


fast tong. A hao4h sat* 
tended aloaff each aldak attd 
then was room anoogh 
within fbr tha ataMdtaMdns 
occtQMUicy of a wMa Mtt 
or woridng gaiiff at fiftaen 
It ipMblf 
for the oottkmnd or the In¬ 
going crew to nndargo da- 
Itberato decomprossloa or 
oompressloa. as dicnm- 
stances roqulred, and thus 
obviated subjecting them to 
sudden altaratlona of pros- 
aura which frequently li»> 
dure more or leas sertoua 
physiological dlsturbatteaa. 
The T head lo6ks as wril as 
the muck locks were so 
placed that they wore al¬ 
ways above the water line, 
and thla served as a aafe- 
gnard In case tbs idr sup- 
Idy tailed or It was no 
hmger feaallde to maintain 
a saflldeat pramnura 
In sinking the calsaoua the maximum air p i o ssu r u s 
employed were 22% pounds for the Spring fltrset cals* 
son and :»% pounds lu getting the Canal Street struc¬ 
ture down to Its deeper resting place Operative air 
was fumlHbiHl by a Imttery of compreeaora capable of 
providing 2800 cnblc feet of air per mfnnte In other 
words, this was the buoyant impulse which sastaln^ 
the grudually descending caissons and, Inddetitally, kept 
out the outlying water And now we come to tlie most 
ticklish plmsc of the entire Job, 

As may Iw readily grasped, the settling calsaims re¬ 
sembled In principle the downward motion of gigantic 
pump pistons lowing to the close fit of the conUguous 
walls of earth and to the fact that water enveloped 
tlieui on tour sldea. One of these calasons was sunk 
only 20 feet away from the foundatlona of netghbor- 
ing buildings and reached to depths eonsiderably be¬ 
low the lower limits of these adjacent substructures 
it waa Imperathe that countertmlanclng air preasures 
Hhniild l»e l»rotight into play so cantloualy and aktlfolly 
that Uie movement of the caissons would not provoke 
reactions of the ground water that would be likely 
to wash <mt or cause the displacement of the aoU aua 
Ulniug the weight of the near-by btudnew edifices. 

Kach pound of air pressure applied within the work¬ 
ing chamber of either oalaaon produced a buoyant or up 
lifting nmvement of about 144 tons, cairyliur the cais¬ 
son a weight In large meafmre and Incidentally prevented 
the outlying water from rushing Into tba chambar 



Tha ftpring Straat 


ahsqsiatangarly stoggtelggHfifilglttiMr 


Oonversely, bod the air pres¬ 
sure droppikl suddenly tbsre 
wtmld have been a corre¬ 
sponding Invasion of sor- 
roundlng watar and a co¬ 
incident nndennlaliig of the 
wglia of ths pit Such an 
erosive aedan wonld lutve 
menaced the property ftank- 
ing the sxcantlonii. The 
proUrnn was latenttfisd with 
each foot of slpkliiik becaosa 
the added off pfeaswos re- 
qniied mcerted a greater 
forea upward Had this 
reached g point wjierfi It ac- 
thaliy could have ralsnd tbs 
catmoo. the tonaeohscit pmty 
tkm at iDwni^ flow of w 
water wonid have iMon akin 
to that provoltod fey an 
^ahrntftdtopln pr tegn f t 
10 tbfi workliig clttunh9t 
fitffnhfit tbit peril ttoettyedl^ 
m was adopM'pf 3oad- 
ifig tba oKtloft ^ Mnb 
^mDakanth^ampatmatiat 

Si3;L,ss«r&<s 

JUrvMimii. 
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Radi«>CMtnllad 
Au t o— W h 

R BOBNT TMtora at 

ifcOook FMd. tlia 

homo of tbe Bbiglno^nff 
DiTtRlcm of the Air Serv¬ 
ice at Dayton, Ohio, 
have been aMtonlahed at 
tbe gyrations of a 
brightly painted three¬ 
wheeled vehicle which 
bos l>opii dashing to and 
fru between the build 
Inga aiHl among the air¬ 
planes on the field nnder 
no visible moans of con¬ 
trol It Is often seen 
to approach a gronp of 
persons blowing its horn 
wildly, and then when 

neT^prinaatlc camera The radlo-cantrolled car iMaaUjr developed tar the fotai—tait Urtahm ef the Air Service at McCook Field. apparently abont to 
Oeelkmed hy A. H. Un> Dayton, DhiOk eteiimin ellll aad nader way etrlke thrai. to atop 

s onm s y a r , the Sorv^a short with screeching 

loading photographer, tbe tbree-and a half ton giant, either side which give tbe camera front the appearance brakes, hack np with loudly danglug blow, make a 

hanging from the oeUlng, dispenses with the perplexing of a huge Jack in tbo-b^ sharp turn fai tbe right or left, and to start off in tbe 

protdenh of aUnement, fbcnitng, etc, and responds to Aa prevlonaly pointed ont, the plate-liolder of the op|)osite dlreitlun (<reat mystification has been shown 
dtrectlon by electrlctty or by hand more readily than marvelous mat bine is firmly attached to the main frame as to the method of operation of this car, some visitors 

does Che tiny kodak to the grasp of a steady iwir of and extends Into the darkroom It has an nntomatli even wondering If perhiiiw h combimitbm of weather 

gats. Nowhere are higher atandarda of accuracy main- plate-ccnterlng device, aluminum drip-trough, half- and newly made homo brew mny not have bad a dele- 

talned than in the Federal Survey, and that absolute tone screen holder, screen-dlstunce-regtilobtr, spring terlous effivt u|s>n their <»l)sorvutlonul isiwers. They 

aoale is secured In reproduction of every map Is support for holding the plate In position, aud a rubber are oftthnes cfinslderubly relle\6d to leurn that the 

due largely to the fact that tbe big machine is exact curtain which keeps out the light during exposure car Is actually perfitruflng as tliey hare sei*n It^ though 

In every movement to tbe smallest fnn tton of an inch Just beneath the plnto-h<ilder are ftmr hand wheels the mystery la lessened but slightly when they loam 

gave for the bellows and cnrtain-slldo, which are of which make one think of a pilot house Two of the fhut the movements of the car are controlled entirely 

rubber, the camera la an all-metal affair Vlexure and four function the lens giving It borlwmtal or vertical by wlrclcMi signals, ubhh are sent out fn>m the radio 

distortion of image—faults which are common to the motion as yon will 'I'he others move the bellows and station at the opposite end of tbe flying field The 

ordinary make—are unknown to this marvel of the pic- rognlale the matter of copy distance All fonr wheels fac^ that tin re Is no aertui or antenna sysUm visible 

tore world A rigid tubular ateol frame, ten by slxteon are cviuuevted b> chain gear to square revolving rods, merelv adds to the mystification 

feat, ii Bmqwnd^ from the celling by springs so at- along which slido bovcl guirs, nn ossenddy which i»er '1 lie t ar is of (dgur nIuiimhI c*onKtn]ctlnn, about 8 feet 

tached as to offset any posslhle vllimtion of the build mits motion to be communicated to the gears at any long and runs uii throe pncnmuUc Uretl wheels. It 

Ing From this maaidve frame hang the several parts iiolnt in their travel And if the photographer chonses travels iit siieeUs ranging fnmi 4 miles per hour to 10 

of the oamora, in the operation of which the uanal to operate the machine from the darkroom, he can miles |H.r hour and the controls arc ho finely adjusted 

method of copying la reversed In one comer is the pe«ni through a little red window and w^atch the cop)- that It mny tie eusll) stci^n^d abmg a narrow rood way 

plato-lMdder, proJe<'tlng a ways Into the darkroom In holder and lens swing Into positbtu fur the pli*ture An oxaiiiinution uf tlm iuterbir of the lar shows an 
front of thia la the bellows, terminating in lens and This la n steid frame carrying twt» heavy glass plates amiiHlng oiid cniifnHliig collection of batteries, switches, 
prism, aftadiad to a carriage which moves on two four by six fCet The copy is plio'ed l»etwiK*n them, wires, vacuum tnlss, putentlomoterH, relays, maguetoa, 

parallel rod-ralla. Beating on this carriage and travel- but peibaps )on arc wondering bow, for the lllustra etc., nil of whtib are, of course, necessary to tho com 

Ing at right anglca is a second carriage anpisirtlng the lion seems to have them iicnuanently fixed This Is plete control of the apparatus. 'Fhe most interesting 

copy-holder. And here is where tho proceos differs from true as regards the front plate, whUb Is ever In cor- imrt of the apparatus is the *'selector* which Is In 

the ordinary practice, the lens and copy-holder move rect alignment with the lens aud plate-holder The reality the heart of the entire contnd s)Htem. \arioas 

toward or away from each other, according to the sloe rear glaw, however, drops baik from Uie top, IsKikwIse, I'ombiuatloiiH of dots ami dashes ore sent out by means 

and acale of map desired, but tbe plate-holder remalna when you turn a baud wheel at the side nf the frame of a specially oonstnutod transmitter, each comblna 

stationary Inside the darkroom. Thla dlopenaea with This releases eight felt-covered cams (four on eaoh tlon railing for the aci'ompllshmHUt of a certain opera 

the eonatant squaring up of camera and copy-holder and side of the frame) and whem the copy is Inserted, tlon nf the control apparatus It la the function of this 

practically dlmlnates Um timo-oonsumlng operation of eltber from the top or from the side, the wheel Is again sclettur to “Decode" these varUms combinations of 

focusing. Tbe lens Is movsd forward or tmekward by turned and the rear plate Is jammed against llie front dots and dasbes whUh are sent out, and to close the 
the motion of the first carriage, which miens and clones If perchance the imv should fall between tbe glnsaen clrcultM to tho desired controls The selector makes It 

the btflowB in accordion 11^ fashion The nnlformlty at tbe bottom, the operator can "fish" It <iut with spe- )iohh1Ii1h to put Into oiierutlon any one of 12 distant eon* 

of beltows movement la tognlatcd by iaxy tongs on (OoatiKttcd on page 2$S) trols in less than one second 




t M tiw onMrt 

hSSZTo^ 

iX I hirwr gfstkailnnals 
and amatokri nllfea m 
mm to Im to tow a te d. 
Omt w htm bm ttw 
lujiwlty diaidgyBd dnr* 
tog Ite liiiMmiliig 
moo TlwgMa 
Wedgwood tm dtooov* 
end Hint fMarea oeuld 
bo ijuFodneed by tbe ac- 
tMw gd light OB a an^ 
ttoa aorfiio^ Bone aeems 
to bate oe eoinjpletsly 
flBod the seed la copy- 
tog proBi wua aa tbla 


■ i'"* ■ ■■■ ■ ■ -Jv-'-.-v-'-:.'-■ ■V 

Vir. "" 

». 




















Colorinf • model of on InvortobnUo Itvi Dwight FroghUm Modolhig a MaUM aiUMal aeawtid /Mm 

with an air bnuh liaaid riHaliid 


Behind the Exhibits 

Departments and Activities of a Museum Which the Liqmian Never Sees 

Bjr AUicrt A Hopkins 


AS we main through the halls of a groat mnsoum wa 
aro prone to think that the exhibits rei|ulre Uttt^ 
pn^iaratlou before tho^ aro shown to the public The 
▼ery rererae Is the and a few astounding state* 
ments can be made which may not be true for all 
rduaeoms, yet are correct for the greatest of them all, 
the American Blnacuin of Natural History In the first 
idaoe, about four’fifths of the material la In storage, 
not necessarily boxed up and piled In storenMnns, but 
arranged in fireproof, dustless rooms, rases, tircsses, and 
other containers. The rooms seem endless, yet If a 
student really wants to see bird skins iilKirlglnal skulls, 
prehistoric stone Implements, etc., he will find a col¬ 
lection so extensive that tbo volume Is almost appalling 
Fur example, the ctbnuloglcal collection embraces 
100,catalogued Sficflmetiii. Iltcre arc 2U0U human 
crania, 000.000 insects, ISO.OOO bird skins. 100,000 In¬ 
vertebrates from one exiiedltlon, and so on It might 
well be usked why only twenty per eimt of the objects 
acquired are shown The answer la simple, for In the 
case of Natural History the vast majority of the spool 
mens are In the study series, not only Intcause they 
would ultimately be mined by exi>osure to light, but 
booanse tlte dlsiday of all material would only ermfuse 
tbe visitor Moreovir, no museum bus nsim to show 
everything, and a can^ul selcitlon Is made of objects 
of the greatest eilucatlonal value. These are so dla* 
played as to enhance their Interest and attractiveness. 
The alms of a museum of natural hlstury are multifold 
and might lie defined as follows 
Tbe purposes of a great national museum of nat¬ 
ural history are (1) To procure by its own explorers 

or by the voluntary assistance of iu4|epeiident natural¬ 
ists tbe actual spedmens upon wbWh accurate knowl¬ 


edge of the anlmols, plauta, and minerals of the earth's 
surface, and more ospectally of tbe national territory, 
la based, to preserve aud arrange these eoUectlons for 
study by all expert naturallsta, and to facilitate, di¬ 
rectly or indirectly, the publication (In tbe form of 
catalogues or monographs) of the k^wledge so ob¬ 
tained, with a view to Its utilisation, not only In the 
progresa of adence, but in the service ^ tbe State (2) 
To exhibit In the best poaalble^way for tbe edlllcatloD 
of tbe public, at whose charges toae collections are 
made and maintained, such spedmeos as are fitted for 
exposure in public galloriea, with a view to tbe IntoUl- 
gent and willing partldiiatlon of the people in the 
maintenance of the mnseum As the museum is em 
phatically "for the people," special attention la given 
to making the exhibits attractive and Interesting; as 
well as instmctlve 

While the Amerlcaii Bluaeum of Natural History can¬ 
not claim ti> ha\c originated tbe Idea of displaying ani¬ 
mals amid their natural aurroundtugs. It was tbe first 
large museum in tho country to adopt this method 
which it has since carried ont on a large scale in tbe 
well known **babltat" groups. In the museum were 
also devekHMd the methods of preparing and mounting 
the akeletons of extinct animals that have resulted In 
such mounts as Jfmnfosssrss and TyrssnojiMrN#, and 
the scries showing tbo diweiopmeut of the horse, so 
that they might be something more than an aaaomblage 
of uninterostlnt bones 

It la with the greatest liberality that tbia museum 
gives the results of spodal methods of preparation to 
the scientific world, and while the great public, to the 
use of which tbe great structure is so largsly dedicated, 
cannot, of course, J» admitted to the laboratories and 


preparatloii rooma, yet our readers will be enabled to 
visit plctmrlally, at least, these verltsbte hives of scUb* 
tifle Industry, With the pemlsston of the Director, 
Dr Luces, and under the guldanoe of Blr, lUner, As¬ 
sociate Curator of lower Invertebrates, tbe writer Msnt 
a most fascinating day In the huge bolMing; adilon U, 
by the bye, TIO feet long 

In the basement is locsted som of Hio Shopg wUob 
require conslderahle as tbe carpenter shom 

where cases of all kinds are made as wdll as the won¬ 
derful qncor-shsped pieces of wood lor tbo "Insides" of 
animals, called "armatures." Tbe Museum staff have 
derigned cases and moth-proof contidners of all kinds 
which show great Inventtve sklU. In tils Mnseiun of 
the old school, and there are many of these, tbo 
were exhibited In a cold, formal way, out of eontact 
with tho real mivlronment, aud tbe skin was painfnUy 
Ktitched to gunny sacking covering the skeletoQ. Tbe 
skin was distended by the Judicious use of sawdust 
Now all is different A field staff goes to Africa. They 
are extremriy versatile, some study the Jungle, sobs 
study the rocks: others photograph or make color 
studies, while sUIl others spend their time In Investi¬ 
gating the haUts of tbe huge animal who is unknowing¬ 
ly facing the bullet from the elepbaat-gna of the nntnr- 
ailst-hunter 

The sklu and bonea are preserved and are Sblnm^l 
home. A year or so later the staff members reassemble 
end begin to risuallne what they have seen In far-away 
Africa They boUd an artificial Jungle of wire, wax, 
oenulold, giaig, and the tiiowand gnd one attldes whldi 
these up-to-date **prepaiatorff' oqngniiM, for the Old- 
time taxidermist is in the discard The artigt pabits 
the dsckgtoend i the sculptor models la dsy toe greet 
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blad ftonpo bSTO bsen the dellsbt of tboniiandB. The 
awp fHMual plan la adopted throagbont the other 
Mds of aodeavor, meb as ethooloty. anthropologsr, 
paptogp, palaoontOtntp, and mlnenUoay 

In tho palaeontological portion of the geologlaU Held 
Um sp ecto i e oe begin to be prepared in tlie locality where 
the Ifaid oooiira. Tho foasUa are covered with plaster 
of Paris and gnnny aacWng, together with a snffletent 
gnahtlty of the gang^rock to insnre the great or leas in¬ 
tegrity of tbs rsmatns. On arriving at New York, the 
Ikmm are earefhlly removed from the matrix and a 
bogs flexible drill, Uko a gigantic dental engine, aervea 
to fit the variooa bones together The gaps are finally 
filled In and the huge arttcniated extinct animal atands 
oat In three dlmsnalona, or fiat against a alab l^rogrees 
pbOtogTapba are oonatantly being taken ao that an im- 
ptfiAable record Is mads of tbs way it was alt done. 

Wak flowdra enter Into nearly all of the grtmpa, and 
it waa ftnmd necesaary to invent a whole new process, 
vblob wHI form the subject of a aobaeqnent article 
Sopistimsa tin flowers are required, and the museum 
has to have a tlnamlth who can make anything The 
glaaa Uowsr la an important arttsan, we might almoat 
•ay artlat, hla asrvlcsa are oonatantly required, esps- 
dklly for making modela of Inaecta, invertebratea, etc, 
and he la all eaaential when marine groups are being 
mads 

Thla brings ns to, perhaps, tbs most interesting 
phase of this fascinating suldect-Hbe Invertebrate 
gronpa, which are gradnaily spreading from window 
to window in Darwin Hall, mia aeries pmtraya the 
iBmtstwfttsa in their natoral surroondlnga, and aerve 
to emi^aalBs certain bioilogictl princlplea wbch cannot 
be sBlarged opon hers further than to aay that these 
gsgwpa ikoitrata within themaelvea all those laws 
i^hkb tta at tba baata of the doctrine of evolution, to 


the prsscntati<m of which DarWln Hall is dMilented 
The making of theae gnmps requires yi^ars of time 
Hundreds of studies may be made in the field, from the 
objects themselves often drawn from observation under 
water, or under the mtcrosctqte These studies are by 
various hands and are allowed to accumulate for four 
or five years when the actual work of preparation Is 
begun. The general physical presentation Is discussed 
and small models like those designed by stage directors 
are made After all Ideas have been carefully 
threahed out. each one begins the fabrication of his 
part. One man takes crabs, for Instance, rennivcM the 
body from the shell, models a 111*11 IsNly, puts It back 
In tho shell, articulates legs and claws and paints— 
for all time—the colors whkh were all tiMi-evanescent 
In Its brief Life on the aandy bottom Then there Is a 
whelk, a hermit crab, and a snail, all are trtmted in 
the same way There la eel gross to be eat ont of 
sheet celluloid colored by hund and with the airbrush 
HeauUtno tlto artist has been painting tbL background 
on sucocHslve sheets of glBsa which arc constautly be¬ 
ing tested fur the effect. The making of scawetMl is a 
large order, but with imncliva of a half doxen dllTereiit 
designB this iiart of the work goes quickly enough Iho 
specimens are studied lu slter and photographs and 
drawlnga brought down from Woods Hole, or else- 
when\ and the next operation la to fix them permn 
neatly lu wax or glass, for organic matter util dec*t>m- 
poae quickly, or If prmerveil In alcohol Lecomi*s so de¬ 
formed and bleached that it is a travesty of the living 
animat The animal life, with the exception of hard 
atructures, such aa ahellB, la an assemblage of models. 

The mnssris on the piles are the actual specimens 
which were preserved in alcobol and afterward taken 
apart, tho soft portions cleaned out and the obclls 
reassembled with wax and cotton The worm tubes 
are the natural dried ^lecinteus recolored llie stai^ 


fish waa also dried and 
prepared with a wax 
foondatloo, tho tube 
feet being modoM hi 
glaas and inaerted. The 
tnbularlan hydrolda 
were all separately 
blown in glaaa and 
welded together in eolo* 
nlea, the aketebea made 
In the field and the 
original alcoholic aped 
.mens being used as pat¬ 
terns The color was 
sprayed cm with the 
ulr bnuth, the finishing 
touches lielng made by 
bond lu thti usual man¬ 
ner with (taints. Hun¬ 
dreds of timtades for 
the sea anemoues, drri 
for the JtrrpKlid ify- 
rfroidcs dtanthuji, and 
even sonic of the sea¬ 
weed are also the work 
of the glass blower, bnt 
lierhapB the best work 
In this lino Is the mod¬ 
eling of the jellyfish 
and the squid The former Is entirely of glass and is 
u masterpiece of the glasablower’s art, while the iie- 
ciillar transluceui^ of the squid s body could be ot^ 
tained by no other medium The c^olorlng of theae two 
mcslels b> the Jatianese artist is also a triumph of 
skill Much of the animal life, boweter, was modeled 
in Much materials as wax and cellolold A single ex¬ 
hibit may conslHt of 200,ti00 ti> WN) t)OU obJoctH fSHhloned 
by the hand of man mo that it is little wonder that three 
or four yearn la u little (H.rbKl when a group like thla 
is conslclervil Tlie exiiense which runs up Into tbon- 
saiida is fully Justified on account of tho permanency 
of the exhibit which, with pro]ier care, will bo In 
existence long after our grande htldrim have passed 
away The bryonm gnoip is most potmlar, for we ap- 
(Hireiitly look through a huge magnifying glass three 
foot in diameter, at n bit of tho l>ottom of the sea 
when* the swiwihhI 1h thriH* fec't high AHw* lu Won¬ 
derland never saw sinU a queer aMsemblngc of wrax, 
glass and othc»r otijcHts, for c^i^rytblng is laid under 
contrlbuthm, and the effect is the same ns If actually 
\tewed with a magiilOlng glass of normal site An¬ 
other magnlOlng glass will show ua pond life in a 
year or so as It is now In proci*HH of constnictloii We 
have dwelt [lartleularly on the Invertelirnte groups, be- 
cause of tlie Invention which hna been displayed by 
all these habitat' groups, but iwrttcularly those deal¬ 
ing with the tower form of animal life, for though a 
bird or animal group may require painstaking labor and 
the skill of the »K*ulptor thiy ilo nut require as murii 
Invention aud rtsourcofuliiess as do the lower inverte¬ 
brate groups 

It rolglit well be asked if tbo time and money which 
are expended are JusUflod It Is. indeed, a wiso expen¬ 
diture of namey for tho creation of educattciuat exhib¬ 
its which will prove ii delight to the (icoide for a centnry 
or more to come 
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The Science of Athletics 

What Is It That Distinguishes the Star firom the Mediocre PerCumier? 

By Charles W. Paddock, Olympic CSiaqipMU^ 

t 

T HBBH are two rharacteriHtltw wblcli go to make an benefit btudnctaa aa well aa phgslqtie, and whan the Ugrold be a ng agad bi pHor to fi eoolapt oC fioajraa 4g* 
athlete, muacular ilevelotimuut and nerrons energ? practice daga are past, will bare the Mttetactlott fit pends upon tbfi amcmat ot jdaglai^ that has bfiStt dow 

it mmittM no difference bow mang other quallfica feMlng that goa can conquer in compet^tlTe ^^ort, bg the IndlTldoal For example \i It ware traA and 

I ions a man may have, If be doea itot iMtaaem both of which la one of the moat aatiafying of fe^lfigs. the man had nin aeraral seaaotta. In high achoot and 

thcee In at leaat w^nie email degree, he will tM>t make a The <dd theorg oaed to 4>e that In order to attala ebUege competition, a couple of weekF numtng ahd a 

(tnccoM in any kind of oompetitlTe ainirt succees in athletlca a man could do nothing Mae bat wash detoted to atartlng practice wdnld be aboat all 

A man who already poiuiuiwcti luitural physical piepare himaelf for bis own parttenlar erent to the that waa n c camary, providing alwaya the contaatiot wga 

strength baa a dlatim*! advantage over the man who exdnsloQ nf any other work That Idea doca hbld already In good phgaleal conditi on . 

M forced to develop it tbrongh a coorse of rlgoruna good, in that a man can really be a ohampion la only If the athlete had never coiqpeted In that teas of 

training Because the man who is a bom athlete, if me athletic endeavor at a time. Thia is tbe age of athletlca before, or Indeed had never tthen an letlTg 

he spends an equal amount of time In training himaelf, mMclaliMtioo, no dcmbt of it, and If a man will take part in any kind of competHlon, tbare are aavankl 

will become a super-utblptc. and a champion How- np one event and rellglouKlg perfect hlmaMf In It, he methoda of endoyahle exarciae which Shoold prove 

ever, It is not impossible Air a man to become a great wlU certainly auccecd. Of contse there are a aalact strengthening, particularly If the form of JiKkrt eom- 

athlete, even though he l>e handicapped by a poor few who can do a nntdber of athletic feats well, and a templated waa of a strennoos natore. Thm la aothlog 
physique In the beginning Indeed some of our great- few who have become stars In two or three diflbrent which wlU develop a boy or young man ao golokty 

cat performers today are men wh(» do not have tbe flelds. Uany coUege men become proficient in both or eo weU aa swimming. Bicycle riding, too. If not 

appearance of athletes, and yet possess an uncanny football and track, bnt there are very few who become engaged in too streanonsly is wonderful exerds^ and 

degrco of strength in certain fields of physical endeavor champlona In more than one kind of competitive sport walking along with either of tbeae, fontlaliea a oomhl- 

lUcfamond W Landon of Vale TJnlveralty, Olyrapte Tbe victory of Hiss Mary Browne of OalJfomia In the natiim of mnscolar devetopmeot bard to sorpaas. Bat 

Champion in the hl^i Jump does not have tbe appear- southern Oalifomla Oolf Cbamptonshlpa coaided with If swimming is the form of spent tbe neophpte daalred 

snoe of an athlete, yet be has so developed himself her brilliant career in the world of tennis makes of to perfect himself in, then a great deal of ronnlng woald 

as to have a greater amount of spring In his legs, than her one of the roost notalde exceptions to the rule inrove profitable. In tbe first place It Is tbe direct 

any other Jumper in the world Morning, noou and But outside of spodallsatlon the the<vy that a man opposite of swimming and devMopa sn entirely dlflhrent 
night he skipped rope, Jumiied for imaginary apples, can do uuthing elae but athletlca. If be Is an athlete, is set of muscles. So tliat wlieo the runner becomag a 
hung high on imaginary brancheR, until It liocame with incorrect Imleed, athletics is similar to business In Hwlmmer be can tell tlie progress he Is making by the 

him a habit to Jump Then wheu be first attempted that the star performers in each field must have reiaxa- degree of soreneos which be experlencea. Tbla aoreoeog 

leaping the high Jump bar he wore himvy shoes and tion In tlte other In order to be at their best of course IndlCHtea that other moaclea are being devel- 

clntblng, and when at last he whs able to dear high For sevoral years the errlter has been engaged in oped, and nnless you swim a very great deal which Ig 
heights In snCh garb, he donned a track suit and newspaper work and mttefce studies and at tbe same not good at first, then it will take you a moeb loiigsr 
spikes, which gave him the ItglilHonie feeling that ho time has been doing track work The two hare gone lime to develo|> your muscles. Again, In swimming, Ifs 

ImpreaMS the spectator who watih(*s this slim, unatb hand in hand, and each has been benefited by the your chest and shoulders und arm muscles which re^ve 

letlc luitking person cletir heights whhh nntund lM»rn other Because of that need for relaxation, athletics tbe most attention, ond by running you have also devM- 
athletes dare not attempt Bnt in golf and tennis, was first taken up In order to ertatt a definite Inter- (qied h*g muscles ns well Wlien you become a eham- 
and more particularly in running nerv pion, that extra dcvelopmmit which the 

otta energy Is more Important than mus- ’ 

cular devc1o])ment Ito a qnestioii of 
nonrea more than strength to sink a ten 
f(M>t put, when it means the match, or to 
avoid serving donbles In tbe game that 
meana the set, or to get off with the 
field, in a short distance race whore tbe 
start counts tor everything 
There was a great sprinter In this conn 
try, recently retired, who was the fastest 
man from tbe mark among the great in¬ 
door track competitors. His perception 
of the starting pistol report was so llgbt- 
nJng-faat that bis muscles seemed to re¬ 
act to the sound of the gun, without any 
mental command on his own part On 
the ordinary man who should start be¬ 
tide him he would probably have gained 
ten yarda in the first twenty, while against 
the average track man bcf would easily 

gain two yards in that distance, and hardest Bo when they meet Bay, and he 

even the greatest opponeuts conceded two fi«ct to bis itit In dally exercise, one purttrular event was chosen, runs auay from them In the third lap, tiiqy don't know 

start because of that marvelous reaction of his But and it was made h specialty with the result that the what course to pursue If they attmnpt to stay with 

this little fellow, Jackson V Bliolts of the University real iKjilness of life was Improved, and at the same him they may hold him for that tapi, but when the 

of Mlsoouri, bad worked long and hard to gain this time a new pleasure was created by watching the Im- fourth and lust quarter la reached Um^ have run tbelr 

advantage. And it wa« not only the result of physictl pruvement of my work on tbe trade. race, while the great reserv e that Ray haa gained from 

effort and practice, but was also doe to the training to Tbe only diSbrence between my training and that of boxing enables him to fli^t it tbro«uh to the end. On 
which he had subjected his nerves any other athlete la the fact that within a week's no- the other hand If the milen pursue thMr okibX tacdcs, 

And herein Uee tbe boiie for tbe man of business of tlce, providing of course I have not been tbe victim and wait until tbe fourth lap to Sprint, tboogh titoy may 

keen brain and unresponsive muscles. He can train of some Illness, I could make myself ready to enter gain on him. Bay is so far ahead that tbiy asvar ean 

hlmsdf even as Bholts snd Landon have done, to such my hardest competitton with every coolUenee of betBg catch him. 

a lAyslcal state that his muscles will react to hla will, at my best That is tbe greatest pleasure of athlotlct, Though boxing may bdp you In running, and nin- 
and though be may never have the strength of a Ralph having the feeling that I am phj^cmlly fit So often ning In swimming, and swbnming In fonalA atB,i tha 

Rose or tbe qkead of a Jack SbolU or the spring of a ntbletee have found tbemaelves in the woret poesIMe essential stuff of which champlona are m ol ded la esn- 

Dlck Landon, yet he will have enough of that muacular physical condltkm within a few days after strennous fldence It to produced by nervoua enmdy and thahatlef 

flevMopment to pair with bis nervona onergy wbidi he competition, because they have suffered reacttcm fraa that you surely can do the thing you ast OOt to 

haa gained, to beemne a champion athlete training and gone to the other extreme of dlsslpa- aooomplUh. 

It has been said that a man cannot begin late In tion. But if a man pursue a moderata course and The right mental attitude to after alt tim ptoit hWVdr- 
life to play any game and become a champion But keeps himself in good condition at all timaa be will taut part about athletion Beltef In yoVMtt and In 

there is not very much to that theory It has been not have to train ao otrenaousKy Just before a great your own abHttr to certaltdy one of too 

upaet too many Umea. It might ap|^ to tbe gray- contest, and tbarefon vrUl not feel the need of bceaktog ateipliig stooea to athletic sncoeaiL If you hava miemB 

haired veteran ttho attempted to run a race or play training ImmedlatMy the ordeal to ovar. eour g y and plenty of It^ and f dfm haUaf In yototolt 

footbaU, but even then there have been so many ex- In order that a man may not bseouw vriaiy of iba you can doratop tha ntoimaiy m ua c to s t hr ough frictiea 
cQptlons tbe sole can hardly stand Borne of our particular sport wherein be to most adapt, H to a In dlffoceat tonan of sssretos to haboeto a alar to 

greateat athletes nsver began until late in life, and not good idea to engage to aome other exeictoa port of the almoat any bcuach of ooutpOtitM ivtort ior which you 

all our baseball players were born with the rawhide time, aad only trata In that certain field of athtottos enhtUed, • 

aphera to their bands. As tor golf any man If he to a few vraMcs before eosrpetftiou. For the first tb^ And It to nstu. quii(fteu Of etWItol jHayUff eMwer If 
phytically fit; or «n meke hlmeelt eo, can by practice eoseutlal to eo ec eai vrlU he eoadltton, phyetoUl oondltleu. withto a few aMtha yep dhow ha ptoMof hugirMiHtoB^ 

becooM a 00 per cent man, aad with soffletoot biodl* It makes no dlfflmenoe wha^ manner of axerdse you ttm dmage to ang||iW,1ti!eft 
cap can win touraainente. have taken ao long ao you are fit tor tha oooteto; araptontoi^lMBhhnittitoulllUigl^ 

This tratolag to become a champion dote not taka Afte gatatog your eon dlti en, and by that 1 moan yoMtt ThPi JM Hhtofftoir dtoh 

all of four time Indeed, it consumes Just enough to fertlng strong and wML havtag stteugth tad psp^ aad A wetoii at leadk p e h c th a r ’A tot«,liahijrnsthp 

glvo a liin tbe esaential reeveation which he naada for batog dtoa to engage to hard worlc to the daytons and nion^ IWdPto toMMA jPU the etotohm fhh 

che pursuit vf health It can be engaged la so aa to deeping well at nlghh tim aamunt of practlet vrhkh dey*a #drh ll doda,' 


E yERYBODY mtuU at one tone or onoi^, Aore bten puzzUtd 
h know juti whal U it that Jotenmnet athklic ahdttp Jm 
fiamei. Tod Rap and Jock Mutchmton, for mtianct, three of 
Ihc world*t bffl folferi and met of the lonfeil hitieri, are of Oiree 
diomelncaUy oppoted ippet Barnett extremely tail and wJlomy, Play, 
bwU m every proOorUon like a truckhone, and Huichtnton^ /lui the re¬ 
verse — thori, titghu way Every game ojfert tmukur coniratit — even a 
jpnnler u lomelimes found of gtganiK of near-gtgantte proporfiont, while 
a long Jutonce champion may be tmaU and apparently frail Jutt what 
IS tl dial thete iypet possess m common that mdtet them champiom? It 
u ihu queslton toai Charbe Paddock* 0(pmpic quarter~mde cAompion, 
has atked and to hit own tabtfaciwn at hmt answered m l/iu oiibcle 
It u merelp, he iniuis, a cose of tubjecting the mutdet, by mtelbgent 
training, to the complete domination of the wdL—^T he Editor. 


niuniQji KHvo you, wiii you an auTon- 
tage over tbe great Hwlmroer, who never 
ran And so the theory holds true In many 
kinds of competitive sport. Though you 
nmy specialise in only one, you may gala 
a great deal of asdiitunce from tbe partici¬ 
pation In other kindi of nthletica. 

Jole W Ray,, oonsldered by many the 
greatest mile runner who ever lived, wills 
hts races simply because he had devetop- 
meut in another kind of sport before be 
betvitne a long distance runner Boy boxed 
a great deal when a boy, and devMm;»d a 
marvelous chest and lung capacity He 
also had a splendid pair of legs. 

The mile-race, os you know, to usually 
run on a quarter-mtle tnude, and after the 
runners have circled the oval twice, Ray 
starts his sprint All other milen wait 
until the fourth lap to begin numliig their 
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High Pressure Steam 

A New Depertnxe in Power and Heating Plant Enpneering 

By Our Berlin Carrespondent 




I T bee hmg been tiMmglit that the mazlauun ^ 
etetiy poMlblt at tba praMot ttage of itcFaia power 
ebglM#rliif could not to anjr naterlal 4«traa be im¬ 
proved ivop. Tlie beet eteam cooeomptiod flgnree ever 
recorded la engiiieeriiiv Uteratore are probably thoae 
obtaSped tap Hellmaim with a Wolff looonobUa (aeml- 
atatkwary eaaliie) IM atmuapherve. or about 230 
pomda lalttal p rea eu re and 405 degreea Oenttgrade, 
Itve-ataan temparatare, there were o«ed ooljr 83 kflo- 
praan of eteam per lodtcated boreepower-boor, oorre- 
apondlBf to a heat coaaamptloo of 2870 heat anlta. 

That far better reaulta can be obtained bp the adop- 
-tlcm of eatfemelp high eteam preaearve baa, however, 
been atrlklnilp Shown bp Hartmann, who gave, at the 
reoMt Oongroaa of Ommaa Englnem, an Intereating 
JMCOont of the reanlta achieved In thla connection bp 
Dr Wilhelm Bchmldt and tala aeaUtante. 

When the adoption of eteam preeaurea far exceeding 
tboee eo far In nae waa llrat eoggreted, the attitude 
of engineers and acteutista alike waa skeptical The 
psenlts obtained in the conraa of ten pears* operation 
dif one hlgb-preMure eteam-boUer plant, at well as teeta 
made on a nnmbvr of hlgb-preaaure reciprocating en- 
ginea, have shown this skepticism to be onfoimded 
In fact it map now be afllrmed that there la abaohitelp 
no objection to designing huge steam power planta for 
Initial steam pressnre up to 60 atmospberes (about 
300 pounds to the squaxe Indi) 

There are mainlp two Helds where ^hlgh pressure** 
steam, that la to sap, steam of more than 80 at- 
aoioi^erea Initial pre ssu re, has so far been shown to 
be uaed with advantage, first In power plants operated 
With coodenalng engines, and aecond, the moro and 
mors urgent linking up of power and beating plant 
engineering, tlnexpectedlp favorable resnlts wore ob- 
Ulned In both these fields. In one case, a condenstug 
high-pressure reciprocating engine of about 145 In 
dlcated horsepower with 55 atmospheres Initial pree- 
snre^ 880 degrees Oentlgrade live steam temperature. 


a 80 per cent vacuum and double Intermodlatc super 
beating, waa found to exhibit a working steam oun 
sumption of onlp 238 kHogram (6.18 pounds) per 
borsepower^ionr and a beet consumption (Inclualvo nf 
intermediate superheating) of 2,070 heat uults, as 
reduced to a feed water temperature of lero Centigrade 
In the case of larger units, however, even better retmlu 
map be anticipated 

When comparing these results with those referred 
to in the beidnnlng, a saving of hmt as high as 22 
per c«mt will be frand to have been secured, while 
the opinion, still prevailing, that intermediate super 
beating Inanres no uaofnl results, has been shown to be 
erroneous. In fact, a coal consumption of 800 kilo¬ 
gram per elfoetive horsepower-hour can now be relied 
upon In tho case of large unlta, with 80 iier cent 
boiler effidenep, using coal of 7306 bent units lar 
kilogram. In designing large hlgb-pressnre steam power 
plants, the upper part of the gradient should proferublp 
be made use of in hlgb-preaaure reciprocating engines, 
the lower in low pressure turbines. High-pressure 
condensing engines will mainlp be used as driving en 
gtnea for vessels. 

The advantages of hlifii pressure steam in stutlonarp 
plants are espedalip conspicuous In the Unking up of 
power and beating plants The lecturer, in tho cane 
of Initial pressures exceeding 80 atmo^eres (450 
pounds), has observed a remarkable Interaction be¬ 
tween initial and back pressures In fact, the specUlc 
steam consumption of unit capadtp, with live steam 
tensions of 80 atmospheres and more, and back 
pressure rising to 10 atmospheres and more, wos fouml 
onlp to increase as the back pressure It will thus bo 
posidble without anp material loss of energy to um 
higher back pressures than those hitherto employml, 
thus enabling operations such as vnportslng and heat 
lug, heretofore dependent on the use of live steom or 
the direct appU<4itlon of fire gases, to lie carried out 
with exhaust steam Moreover, any dtflkultles con 


uected with the distance separating the steam geagratitr 
from the plaet* consuming the exhaust steam, wt)! paw 
readily be uven^>nit, exhaust steam of higher tgusion 
being readily U>d to greeter distanccH Moreover, such 
exhaust steam of higher tension <un more readily bo 
HtoriHl lu heat acciiuiulators. 1 he beat consumpthm, with, 
say, (to atmospheres Initial prcnMuru and 3 atmospheres 
back pressure, wlU not exceed tJiat of the best con¬ 
densing eugliMM so far lu exlstcnco At present, In the 
case of them* cnglnos. slKiut 2ftU0 ht.at units out of 
the 8,600 actually expended will go to the condenser 
cooling water, Iwing in (blmuLy coolers exikelled Into 
the ulr or wasted on Uie heating of rivers and ponds, 
whereas the high pressure, hack pressure engines of 
equal output will enable the same heat to be uned 
to advantage ftnr heating purposes 
Distinctly novel points of view ibonld, In the 
light of these results, be considered tu the linking up 
of power and beating plains The advantages of 
high prcKsuro steam are dinally i^onsplcuous in the 
ease of rccfpnK'atlug engines and steam turbines, high- 
pressure, back pressure reclppK'stlnti. engines having 
eousldoraldy smaller dlmeusloiiH and retiulrlng a lower 
Initial outlay than the familiar tyiies of condensing or 
buck pressure engine 

Coal Mima to be Dereloped in China 

OATi reported to be of a very good quality has been 
found at Chlyainlsiw, I*nlpuclien, tJhlll Province, 
China, according to the Far FaMttrn I^cricir The Pekin 
Mukden Hallway Adinlnlstrattfin has derided to n|ierato 
the mine with a capitul of $5,000,000 Mex, with the 
view to making the line IndeiicndeiU in fuel supply A 
neuly dlsco\ired coal field Is also reiMrted In Shantung 
Pro\(nfH% which Is sitld to ctmtiiln an liamenac quantity 
of smokeless coal Chinese and foreign engineers wire 
cngi(g(^l lu tho exploration of the (*i)al field, ami tlie 
mine Is to lie developed under Chinese auspices at an 
expenditure of $506,000 


Correspondence 

Tbs addon an not tmponMtt for ttat smaa ti omds 
m tha corrs^ModiBoa onliiinn. Aoony m wii oo ennw - 
ofoatiOQs caanoi ba oooridsiad, bat tha nsmas of oor- 
lailiondMtt wfil ba wifhbald wbao to daiuadL 


A Sapa>Pneaautie Tube 

To tbe Bdltor of the BcDENTmo Amxbican * 

Blnca the now poatmaatar-ganaral aant out hts hi- 
vltatkm for auggeatlohs for improved transportation 1 
have renewed thought on an Idea whidi 1 have had In 
mind for a long time, and that la a gigantic pneumatic 
tube apatem, even large enough to admit a cylindrical 
car for both paaacugers and mail Rave studied on this 
until 1 believe It map be the next and moat feasible 
•tep In rapid traoalt 

With a groove In aldea of tube Cor projection on car 
$0 oerve tbe double poriKMo of eteadplng and aa brake 
If oounter-raeiatance of air waa Insufficient, and a 
TSsUtance flange designed to overcome tbe friction 
problem, with bloric system to prevent anp poaMUlitp 
of cars getting within a cerUln dlstanca of each other, 
am sure a far greater speed than any airplane could 
be obtained, and greatarMn fact p(^ect--safetp aa- 
aorad i saora perfect aafetp than anp other a ystem, and 
la w> wap dc$Miident an tbe elemen t s. 

There wodld be ample bpdrodectrlc power for air 
jpompmaaffi, ao no coal would be required So while 
Hw first cost would probably be ODnslderdOa, the oper- 
ntlon would bo very economicaL 
With tha railroads abnost obsolete and UtOe possl- 
bllttp of atrplanea over being safe enough for the gn- 
oral pdbUc to hgvf oonfi dence lu them, I baUeve this Is 
worth eouMdexteg. A. B. Uosanx,. 

Wimmsnttc, Oosph 

Ah BxchMse of UdMBg 

To Um Utter «< tbs gmutfmno AnmuAii* 

The wu$fc I am fg sg > 4 upou bsre takas mo over a 
large portU of ftoadkwU iBdfo roagbw ffon M 
80 a^olewttfob eCTQM fset and fududSne dsoMt oon- 
(•tttsh ^ ItfilAoil iuut with an sxmual ralnthn of 
fi06 or gUK OoggsfusDtlp I havo at mp oom- 
ashd a vsvff vudofi Un* I ihto always besn an 


■rdont amateur botanist and flowering plants are a 
bobby of mine. For aome pears I have been struck bp 
the very varied Lichen flora of my dlsulct and I shimld 
be very glad to get Into touch with someone who is 
Interested In these plants I should bo propartnl to 
collect and forward material uwlpr numbers If he In 
rotorn would send me correct names for my duplicate 
ooUectloD and when a good list had l»een made 1 ahould 
propose to pnldbOi it with all due acknowledgments In 
the Joumai of tHa Homdap Aafaral /fttfory Aoririp or 
the «loartM>l of Botany or ladh 

1 ahould like to do this purely from the bobby point 
of view and 1 am looking for tbe personal element of 
corresponding and working direct with someone inter¬ 
ested as 1 am In tlie subject, and not the seiHltng of 
specimens officlallp to a museum which I And unsatis¬ 
factory 

I'erhaiMi yon may know of snmtmno on your side of 
tho world who might cara to write to mo aliout this 
If so the address given will always find me 
Tho Agricultural OoUege, UoouTj>n D Avstkad 
Oolmbatore—Lawlep Road P O, Houth India 

Indurtrial Deprtnioii 

To the Bdltor of the ficisimmc AMsaicAif 
Is there no cure for this, and what Is tho actual 
cause? We were all adviaed to work and save to 
remedy the eflbcta of tbe waste of war Everybody, 
nearly, has done so (If cutting off luxurleo, wearing old 
ckithea, and genersllp doing without Is saving) There 
are also bread lines ta dtles and men strong and will- 
tng, unable to get work, tt is an axiom that 'Wealth 
and moner** are ^'labor or resulta of woric ** Then here 
la ''wealth or money** being wanted and refused The 
depiand la alwapa titieru, the material is there, and tbe 
labor a there What Is mJadng? U most be the go- 
batwoen capital or asouep In other worda, a piece 
of paper or pfocaa of fiwta! Surely, human brains 
can And a remedy fm^ this. During tho recent war tho 
bOBiafi race made an tauneme effort, perhaps the great 
eat It over mado-nnd ffie purpose—^ destnetion and 
injury of tbclr fiaUow meii and destroetton of valuable 
matariaignd prop er ty If an effort for that unspeaka 
big porpoge can be maffil and paid for, aurelp there moat 
be the oMtm to pay la an effort to supply the de- 
mauds of the human rfioa. There la certainty some- 
thiof aerioariy wrong with tbe anaagementa. la it not 


the medium of exchange? We are unable to barter or 
exchange our work or giMids fur others that wc want 
Cannot some of your readers suggest a remedy? Is iho 
whole bsnkliig system wrung and the gold standard, 
or are we b* await another war to make things better? 
Kamloops, B C Aaniua Smoucak 

Aum W. Hart: Edward W. Bym 

B y a curious coincidence, tliere died In Washington. 

D C, on Setitcuiber Jlst, I wo of the members of the 
WHslilngtuii iHitent lair of longest Htundlog, and both 
of long cunnfHihm with tlie Hriii of Afunn ami Ou Mr 
Amos W Hurt was In hla eighty first jear, and until 
the Illness wlikh resulted in his death he had for 54 
xears been on the regular staff of Alunn and Oi Of 
course he In thla olflce longer than any one else 

ever uttuihcd to It, and we venture tlie assertion that 
few l>UHlm>sH coiincH'ttonH stand the strain of years as 
well Hs did Ills The moniherH of the Washington 
ofllco of Mnnn and Co are fluttered by the Idea that Mr 
Hurt was In many n^spccts a remurkable man He 
hud unusual Informutlnn, rare Intclllgem^ great In¬ 
dustry, and extraordinary ounaclentlouHnetiH He was 
one of tlie finest of the many repreJioDtatlvea of that 
cinsa of highly callable prof«vudonul men Hho prefer to 
settle Inhi the orderly dim tmrge of tlie duties of a re- 
oponslble pnditlon, rather than aasumo the less agree- 
oble tank of rarvlng out an Indopendeut career It Is 
men like Mr Hart who go farlheot toward refuting the 
Impression that one sometlmiis gets, tliat a profeaslunal 
man who Is content to work on a salary must nsces- 
saiily be of less than the foremost caliber Hla 
authorship of *‘Hart's Digest of Patent Dechdons" 
would alone estubtlah bis professional standing, If his 
long and honorable career In the office of Uunn and 
jCo were not cited at all 

Side hy side with Mr Hart there sat, for many years, 
Mr Edward W Byrn, ten years Ur Hart's Junior 
Though nut with Munn and Ca at tbe time of hla 
passing away on the same day as Ur Hart, Ur Bym 
liad spent practically his whole hualness life with them, 
prior to his retifenient from active practice oeveral 
years ago He was a man of the same type aa Mr 
Hart In lu personnel and in Its recoltecttona tbe 
office of Munn and Oo, Is the poorer by virtue of their 
taking off, and the patent bar of our capital city Is a 
loser only In less measure. 
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Making Lenses In America 

How the Electrically Heated Meldog P<K b Ftittiiig Us on a FSsr with GenkiMif 


T HMIB wai a time when almuat cxeiy teleaoopte 
peek at the beavtn<i practkHlly ererr binocular 
HliebtUiR of a dlitant object on land or aea, enn that 
Interaattnc fllaiiiac a cloaonp of the ataice through 
oiiera flaswa a tribute to Oermanr But nut 
today 

rhen waa a time wben the whole world looked to 
the troubioiui nation for muHt of Ita fine lentea for 
the bulk of Its oiitlcal glaiw of oTiry sort In thia 
country when we thought of lentHM we InattnctlTely 
thought of that highly mientiflc cit> Jtna where 
dwelt and tolled a painstaking and tbor mghly acbooled 
guild of glBM wtrkcrs <*erman trade propagandlata 
saw to It that wc did 

Dnt we dun t today A now American induatry with 
cdectrtdty a aid seoH to it tlmt we don t 

Ibat new Industry s nal reason for being Ilea In 
the fact that when the Vultod Htatea went to war la 
1B17 the army and navv bud to recruit blnoculara 
hand teleiicut*cs tven pearl m iunt*d opera glasaes from 
the homes of Amcrka so that the dghurs might aee 
There was no other sonree sufficiently pndlflc The 
■apply from the usual aourcca waa cut ofl 
liie supply ncrer will be cut off again There la an 
American oiitl<al glass Industry which ia capable of 
producing every type from tinUat dlsca to great letmea 
large euongb and accurutP enough for the most power- 


homwefy, the glasa-anpeallAC famaeaa of this 
coontry were an fuel tired They bad tbair livAUXUm 
beumaa their temperatnrea could not alwaya be oon 
trolled accaratelT enough for tho making of flneat 
lenaes ercti in the small giaea They were ha^deM 
before the task of producing the larte ooaa deraattdad 
by modern aatronomy 

Then came doctiicUy First the batch of glaia la 
melted prsased Into soft blocks and then put Into 
^ectrle lehrs for annealing and proper oooUng Once 
it waa a good lehr fuel fired which mlntainad a heat 
that rarled not mon than 10 degrees Centlgradt from 
normal The electric holds this variation down te leas 
than a degrees In the cooling after the glaaa la an¬ 
nealed the heat decrease Is accomplished wrlth amaaing 
steadiness In one set of eahaustlve testa the varla 
tlona from tho desired mean temperature were lass than 
one per cent 

Ihls control Is automatic A set of thernuMHmplca, 
acting as tbermometers is put into vartons parts of 
the furnace constantlj measuring the heat and record 
Ing It outside These thermo-couples are connected to 
bent-ccmtroUlng appuratna which changes the feed of 
current so as to hold that heat uniform 

Where exact temperature cycles are needed for a 
series of anneals on glass producta they can be repro 
duced any number of times with hairline accuracy by 


T tIwO— i B t wr Oy wi M tlv» Twm wftk 
OSIr « 9W Shirt Otaw 

F or five years a ttOfi htt Um 

operating In the p ftwsr pkmt of the Ottr of ♦arim* 
toon provtDoa of 8aift«tetotwa&i Oart>di» wttliovt a 
breakdown to mar tba etmaa^Ry of ttajpsrfoniMooe 
This, whUo not a record, tndkatea a oturdy wurttanlmi 
that carried Its load dsaplto tho wvera haadlcoiy of ga 
trsnica In temporatnrer which mw msaam Ih that por¬ 
tion of Canada In which tho generator lo looatod, and 
which might well be taken as sufficient joatUleadoo tor 
any Irregularity of operation that onch a mnefalno is^ht 
show 

The unit waa installed by tho Waottagbonao Cba|iaBy 
In 1014, being put into operation Kotwriier M of the 
aame year Rxoept tor a short period In tho sottlner of 
leio, It has hestt cootlimomdy avallahlo tor sArytea. 
FurthM'inore the nnlt waa not taken off the load at that 
time on account of mlabap to the electrical unita of tho 
machine imoper 

According to the chief englDaer of the OUy ot ffartmr 
toon the periods whan the unit was not In operation are 
not on aceonnt of non-avaJiablUty fhr Mrrlc^ bnt on 
acconnt of the load being oo light at the time that It 
could be carried by a smaller turbine. 

Other pertufmaiioaa are atatid fay city fsiginoew. In 



fnl teUHCM pcs l» the world thaiiks to tlcctri Ity Right 
DOW It la tnrnliii, * ut 40 Im h lens disks wliuee quality is 
not cxrccfbd by the output of Tcua or any other glais 
prodmlng iwint 

A lOlucb If ns' Made In America' A few >fars 
ago snth a thing would hivo Ictu hiuted Nobody 
111 this c< initrv att« mptod tho making of such a lens 
Why try UT let the < imutn make It 

Nobody here could do It primipall} boenuso even 
If a saflloUntly large (lotfiil of sand anl potash and 
litharge and the other elements were mdted and 
stirred at the right temperature—sa) i2fJ0 dtgrets 
fa ahrenhelt—nobody knew how to ctH>l It down in 
a dp|M.Ddable ■clentlfic manner 

Cooling of glass is a science To cool a hnge block 
aneb as that from whUb a 40-lnih lens is ground 
requires weeks and there must be an accurate steadl 
neas of heat such as Is little known In most Industries 
Jf the block cooled faster than a few degrees an 
hour If it cooled rtmre quickly In one part than In 
another or If the rate of htat decrease variod much 
from a required orbedule Oien stress llnoe would In 
erltably appear These attains are ruinous to the 
accuracy of even the nmsi artfnll; ground lens for 
grinding and pSCRktrtng nffOits the surface Alto 
the strain ml|^t canae tbelMiMft crack at any stage 
of Its production thus wasting much expensife effort 
and material 


oiiemtlng the control insttument with a time-keeping 
motor fcuiqilementcd by a uimple cam set to produce 
prcktennlncd rates of heating and cooling 

ihls sort of equipment made possible the mannfac 
ture last spring of the country s first perfect H Inch 
disc and more recently of tho 40 Inch piece In the 
same factory These glasa blocks come from the an 
neallng proc canes—which take twelve days la the case 
of the 22 Inch disc and twenty eight days for the 
larger one—ready fbr the grinding first with coarse 
abrasives and then with fine and finally Ibr poUkblng 
with rouge under a felt took 

Ihcse polished slabs undergo a critical Inspection 
which U the test that approves or condemM the 
methods used in the fnmareai It la In this Inspection 
that use la found for Instromenfs such aattaspolariaeope 
to determine ubethar anuealing Is perfect and the spec 
trometer to maasorfa the refractive Indeg of the slab 
under examination 

If the glass falls to meet the testa, tha loas Is eon 
alderable for good optlcaT glass Is no cotBsm product 
The oven heat of Rm tfectrio furuaoe throoffbout its 
Interior due to electricity a peculiar qualtty of Ufitfom 
radiation and the fumace a perfect tmadatloR. tta exact 
eoutrol and Its freedom from all ggaea that might cox 
tsmtnate the furnace charge, are proving to be the 
factors enabling Amarlea to meat Oenmuiy sad Us 
vaunted Jena on an even eempatItiTt basis 


auramaty, they show that the governor operated between 
extremes of load which varied from SOO to 2800 kw In 
perfect cmitrol The only portion of the entire equip¬ 
ment that was ever removed uas the gmemor pedaatgl 
cap for the purpose of renewing a gasket on the faAand 
runner >vlnt The rondraser too, has proved raUable 
On one occasion whan Ice shut off the water Indte 17 
times tu an eight hoor run ns tronble to the tubeg pr 
plates occurred under this nnusoal atraln Ihe La Blanc 
atr pump imsr boa given any tronhiS with amdecMlaf 
water at a temperature, having shown that It 
was quite easy te run as low at pomt six from the 
baroipeter, at an looda In oooctiialoo the ditaf fn«l" 
nesr stated that any records of economies of tfadb unit 
cxceadod thoea gnkrantaed fay the Wagttnghonae Oom* 
pany 

In regard to the graph a^ p rep ar ed fay the rity offl- 
ctala, two rang of tong duration ean be noted. The 
first of th«N Is from October C Ifflff, to April Sft, tMT, 
and tbs second from June U, WT, to Ihntoi^ IfftR Ja 
the ihfot run the load dqctor wee dfiRper osnt while tn 
the eeooiid it was 4ad pto cent 

An lupectlon olf the wit wa^ wtot In IMh 
at wuch titoe no ift p i a pw to to wtoe nrieeggiar, as an 
wear was AotloiUldR 

tones that thii% tbs dd< ehWtoto gttoto rikitM 
hen been opsrgtlijf dad mm 
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bi makhif 


From the laaide of a oMoke acreen, loi^ng oat 


HffwmShMm BMOe U Faqght 
Todv 

I UAOINB tmrtsr-olglit real tmrpedoee 
maUmr aadtailr at ycnr Mp and not 
an enmij ynwpl in alcbtt 
9!bat ilslit wai the dlmax of the ofirtna 
battle maneavert of the United mtaue 
Pacitie Fleet whUA were carried on for 
Mvcaral moatbn. Dorinc the exerdaea 
there wae hardly a day dartng wtdch 
•ooM new battle taotlca were not tried 
DoC; bat the eaoet draaaatle wee eeved for 
the taat, when a aham battle which tn- 
doded aircraft, deatroym and battle- 
rtUpa, took placa aonie fifty mtlea off the 
port of Lot Jkpgfl^ where the fleet la 


With the loeatloo of each brandi cf 
the deet nakiiown to the others, the aea* 
plaoea which acted os the battlecbtp did 
aleiur eoonts qalckly sighted the aiiproaLh- 
fag eoway-HniiMteM destroyers. Blmnl- 
ta^naly the Ulmp the destroyers' 
reeonnotterlttg forces lighted the oncom 
lag battlesbIpiL 

InuaedUtely a amoke aereen waa laid 
in which the cwtft little deetroyeni could 
ttdwe abont onohaerred by the bettlesblpa. Probably 
a more effectiTe amoke screen never was laid. With 
atmei^rte condltlona perfect, the screen couplet^ 
covered an nineteen of the deatroyera, making them 
ImpoesilAe to locate. 

Qbeerrert on the battleslilpv snddetily aaw a eplash 
near the edge of the mEtoke ecreen, then a dmOUng 
white line In the Intervening water, fhUowed by a 
dun thnd. The torpedo had found Ite mark and bit 
iqoarely on the bow of a %attleehlp'* Tbe torpedoee, of 
coa r e a, carried dnmmy warbeada In place of the 
war-bead proper, wbldi carries several hundred pounds 
of TJfV So the battle cootlnned with 
thlftr-elght of the torpedoes emerging 
from the amolBe screen. Several of them 
found thalr mark. Tbe battleebipa man¬ 
aged to avoid many, however, by Sharply 
tnmlng when a torpedo waa sighted, so 
that it passed hy At the mid of the 
fight, It waa leamed that aU foor of tbe 
Mg auperdreadnoaidita had been tech- 
hkany mnk. 

Thla brief aeooont eovpted with the 
a eeo mp a a yiag ^lotographa, will give a 
brief Idee of tbe literal way t» wldcli 
torpedo battle maneovers are being ao* 
camaUahed by the United States Navy. 

Thera waa a ttma, not kmg removed, when 
thagi battlea wem more or Ices tbeoMle- 
^ afiBalra, In which maneuvera were eon- 
dwM by t«fi4ioek mafhoda. ,Not ao with 
lh»atddectt nvF* Today Unttd Sam takas 
ont Jtta )dg and little Sghtlak mtt, pro- 
Tidaa tbte with alLthe apparatoa of ae- 
tail traiCen^ aav« ttie actoai dlaaaten^ 
ahff has tham ‘HAool it out** 

tt tahpf neosaaary to rtnphaalBi bare 
Oph dlMplea in the viaaitattt ^Eaet npna 
th» tafil SMkjhMtt of tha ftceb-^ 
gMdtttei ‘^FMgiefi^ ha whfi atarely the. 



had won the aham battle. Now he goes oat, he sees 
actual torpedoee coming through tbe water at bU 
ship, be aces aircraft flying above him dropping iNimba 
upon It, lie aces bis ship firing actual bhells at tancots, 
he sees the battleship turn ond twist to avoid tbe 
enemy In shqrt he secs the results Instead of reading 
a technical report of tbe effect that might have resulted 
had all observatlmM and valcnlatloui been correct. The 
reeolt Is an Interest and a morale of the kind that 
wins batUee. 

The latest manoenvers have been of Inestimable Im¬ 
portance In many ways. It may reasonably be ex 



Tt lf la"en gi ae 4 GaOhnief vMch der iW fa a talal 


INHrted that the practice of simulating 
actual naval engagements in all their de¬ 
tails will be(*omc nnlveraal In all naval 
manoenvers of the future. 

Semi-Diesel Engines 

M ANUFACTUUhRS of semI IHeert en- 
glnes do not intend to leave the field 
of largH iQotor-«hlp construotlon clear for 
Diesel eORtne bulldens and nets of the 
former t> i»o of WKl h p i>er engine are 
now being sttindardlMHl hy two or three 
firms, stntea tiie Timet hnffinrerinp Sup¬ 
plement Very few Installations of sneh 
ixmcr hii\e, linum-er, been iiiude In Via 
rope, ultlRfOgh there were many examples 
in the United Hrnt(*s during tin? uar, and 
the constru<1 ion of a 2,700 tons ship In 
Holland equipped with two 500 b h.p. semi- 
Diesel engliWH Is tberefure a step of some 
slgnlfimni'c Tlw onglnes In this case are 
of the llolinder type, and the deslgnem 
ha\e mmie a radical departure In at least 
one Important direction Usually with 
m esmeroT DIesil engines of tills stse It Is nec 

essiiry for the bulbs to be licated for at 
least half an hour before tiiej arc starteil 
up Tills may bo regurdeil its one of the drawlmt k« of 
the MCinl Diesel design, and In <»r<ler to overcitme It the 
nmnufuctwrers hn\e now dcvlROtl a im^ins tif starting 
from ci>id Ele< trie plugs of tqMiliil design are fitted !u 
the tojm of tlie cylinder, and these are tieuted liy the 
{msMuge of current from uccnmulutoni < luirgetl from tim 
electrical auxiliary plant Even tho«- hirg** imdors. It 
Is dnlnied, cun be startcsl up almost Immediately, and 
another advantage Is tlie ellmInHClnn of the blow larntw, 
wUlcii are somewhat Inconvenient and always a pos¬ 
sible source of danger Mnny manufacturers of seiul- 
Dlesi'l iniu hlnery are adopting electric starting devices. 

Three Engines in One 

R KALIZINO that Oio (oture of the 
paiiHcnger-carrylng airtdauo depends 
very larg(d\ upon the developmont of re¬ 
liable and still more iniwi^rfut engines, 
Kdwm F Oallsudet an aeronautical de¬ 
signer anil bntlder of Wsrwh k, U 1, has 
cmistrncrod a power unit for largo aero¬ 
planes which conalsts of three Liberty 
engines genred to a connion prppellw by 
moans of a clutch met hanlsm The power 
nnit is shown on a test stand in the sc- 
compsn>liig Illustration, and its sine, ss 
well as the slue of the huge tbree-bladed 
proiwller, may be gathered from a eom- 
paiison with the mon standing about It 
The huge power unit according to Its 
designer and bntlder, la of sufllclent also 
and power to assure non stop flights from 
Now York to liverpobl, in 20 hours or 
less. Two Liberty engines sre placed 
side by slde^ and a third Is placed at the 
rear Tbe plan U to operate two en 
glues at oU times with one In reserve 
Eadk Liberty engine of the group develops 
400 horsepower The propeller la 18 feet 

_ In dltmeier. This power unit, os well as 

to fi toUl two others of tbe same type, Is to 1)p 
dallversd to the U S Navy 
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Lftti Spimrlaff water knwtaUw with Uv« etaue, wMeh kills tbem InatMitlF JHfMf Tbs waar It weed to be il o aa w lt k a sostlF and neeflaftiWnTy 

tke ftuil tkat eattle hteM apoa eating the poleened leavee 


nleal omr. whleh telM to ttko < 


SolWaf LioalflUiia*s watcr-hjradnth ptoMml TUa Menaea for « i\wm tlireatoiiod to pot moot of hor boyoiio pemonoAtljr oat of tlw dow of oo?IfoUo adaaaa^f 

Fighting the Water Hyacinth 

Clearing the Clogged Waterwaya of Loniiiana and Flwida by Means of live Steam 

By Huhiuu Ewing Dabney 


A t loot a iDPaiM of tlie wat«*r lonclntb Ima 

been found, a nieoiw na t^ivup as It ia eiHcaclooa, 
RDcl the aearcb of fcuTeniinent eutfineors of more than 
M reant haa been vntle<l 

like watertrara of IjOulHlami ami Florida that were 
In danger of being chiggod entirely—many were prac¬ 
tically cloaod to commorop dnrlng the Mummer moutha— 
are now aafe for trade In Panama and India, too, the 
menace has of late yenra been ananmlng equal pro¬ 
port Iona 

live ateam fa the anawer to the pnaale Hpraylng 
life ateam on the tangled, matted ourfai^ that broke 
the atrongeat ateel cablea, haa been demonatrate<l a 
anre way of kUllnc tbo 

The water byailntfa la a uatlre of Venesuola, where 
It la known aa **oreJa de mtila*’ (ear of a mule), or 
^buqiieUto** (little lioat) Ita botanical danatOcatlou 
U ^‘ptaropiia craaalpea,^ and It la relatetl to otir uattTe 
plckerd weed family Petlclca or Icaf-atalka dlatended 
with air at the Irnae cauae the plan! to float after the 
weed that bare fallen to the bottom of 
atreama, aprnut and riae to tbo rarfaoe 
SU weeka later, the plants aend up bloe- i—— 

Bomiiic atems which bear A5 t<i flowers 
of oaqnlslte beauty, and produce on aTe- OO- 

rage of 170,000 seed a year, whlidi ripen jwi 

In four to six weeks In warm weather, or lii 

blbernate In cold. gardm 

Bo far as ran be leamcal, the water ^ 

hyacinth was first Introduced Into the r_ ^ 

United Statee In 1884, during the Oi>ttou ' . 

Centennial KxpoalUon held In New Or- 
leana It excited great admiration, and ullc^ 

TlalUirs carried away plants fbr their rapta i 

nrden pools and ponds In this warm heat f 

seoit tropical climate, the water hyacinth and in 

tbrore amaaingly, and quickly filled these been f 

limited areas Tbo surplus was thrown Ej^ITC 

Into the bayous and was carried by the 
action of the current throughout the IL.i i 
Ntate, where the water hyarintb found 
conditions peculiarly adapted to Ita 
growth More and snore It began to clog the atreama. 
8o rapid Is the growth that u bayou 180 feet wide with 
only a fringe of water hyacinth on the edges In March 
will be completely corered, from bank to hank with a 
tangled, matted mass In June—an almost solid snb- 
aqueona ornst through which boats can not pass. 

Aa a vast section uf soatbern liouislnna la served 
by waterways, It la apparent what this means com¬ 
mercially This boautlfnl pest has been a aeriona 
dUAcnlty In the way of developing waterway service of 
reoant years, since the government gave the cause each 
an Impetus tbrtmsh the Mlealaslppl-Warrior barge Unsi. 

Sawmill Intcresu along tUyon Plaqnemlne began to 
fight the peat in Ibe early nlnetlea. They sent sanga 


A steamboat was pnrehaaed and fitted at the for¬ 
ward end with a conveyor four feet wide, whidb 
aroopod up the water hyaelath and passed the planta 
tuude throngh a aeries of roUm where they were 
mangled and discharged upon the bank. 

This method was slow and expensive, coating about 
six cents a square yard. Furthermore, the hyacinth 
grew faster than the roUeni destroyetk 
VariouK acid sprays were then naed—nitric, aol- 
phnrk, hydrochloric, etc. but they had to he made so 
strong that the coat was prohlbltl^ 

Crude oil was spread upon the wafm and set afire 
It bnrned the tops of the planta very etCectlvriy, but 
n new growth qpmng up In a week or so 
In 1002, a patented p^aon spray costing three rents 
a gallon, or enongb to kill 12 yards of water hyacinth, 
was need with considerable auccemi. Then In 18(15, the 
U 8 Department of Agriculture developed a solution 
of white arsenic and sal soda, which was used with 
KU(h signal success In killing the Canada thistle that 


5 0ME peare ago New Orkam hod an expoeUton, ifl cotmecUan wtUi 
wfiicli o few water hyacmthi wae anparted and »hown After the 
$hcw was over, there were rsquesfi for these handsome ^anU for 
gordem, and they were dulr^uted m thu way The result was mum- 
what stmdar to what happened when AMtralia mtredueed dte rehhit 
For some years an ouUiandmg problem has been the freetng of Lout- 
smas waterways from the mau of hyaemths^ which makes navigahofi 
utlcr^ out of Ole question, Mechamcal means are ou^Wed bp the 
rapid rate of growth of the plants Poison ts out of the quesUan, as has 
heat found to Ote cattleman^ cost Now lore steam has bwi suggested^ 
and tned out on a scale which makes il seem ceriam that the answer has 
been found This is the story tfmi Mr Dabney tells us here, —^Thk 
Editor. 


it was tried on the hyadiith. It coat less than half a 
cent a gallon to nutkOL 

This baa bean tlw method followed ever aliMa Boats 
equipped with spraying tanks, pnmps, and hose voald 
be amit Into a hya^th-lnfested waterway, and voald 
slowly work their way through. Oouatfag labor, It 
coat about ona and thyee*fioiiitlui oenm^a gatton to 
appty tbo spray Tbt plants would wUt a|R die wHhIa 
three or four days. ^ 

It howoTor, tbera vai a rala, tho araanki aolntkii 
would be waabed off and tha work would hare to b# 
done over Fartbenaova^ mittle are vary food iff the 
watar hyadatb, and auwy died from eating (he priseoed 
leavia. Cattle owtwra hid tp he warned to adtatwe of 


of men up and down the bayo»wltti pltcfafo]^ to cMh ^he boat*i coming^ to paO their Uvaetock. By many tt 
out the bayou and keep the way for navigation eym, wav believed that the fiah wefe potaoned, hnt this 
Bnt by 18M, It was apparent that more berolc meaenies bsUef aeins anfimnded. 

were needed. Als spray did all that oonid be aapsoted of It—but 

In 1897, an appeal was made to the federal gov- pm gmammi engineers cojf e e is d that It conld not 
^fiiment, and in 1809, the first federal approprldtiliK Iftsp fif trtfh t|ie growth of cfei laepacs. 
was made, it was for |8IM)00 In Florida, shaUar coodltioaa have pievailad. In 


the Panama Canal, the government engineera have 
been fighting the Inroads it water hyacinth fur many 
years with arsenical ^ray Bo choked bad the water¬ 
ways of India become in 1018 that the Indian govern¬ 
ment sent an expert to this stale to study the araenlcal 
method In ita native habitat. Venesuela, however, 
there seems to be a natural foe that keepa the water 
hyacinth from becoming a pest 
John KIf»rer, dty engineer of New Oiieans, who tor 
five years had charge of the water hyacinth eradication 
work of Iioulsiana, came to the conclnalon that the 
floral pest wonld eventually choke all but a few of 
the largest streams of l^tslana ^>n. account of the 
Immense area Infested,” he said in 1908 before the 
Louisiana Engineering Bociety, **lt la ImposaUde to 
exterminate each and every plant by mechanical meana 
or the poisoning methods now In vogue. We must lotik 
to plant pathology for a complete riddance The in 
restlgatlng botanist may possibly find some natural en¬ 
emy to tbo plant, some parasitic fungus, that coaid bo 
cnltlvated and spread among the h^- 
clnths aad which would not bo a moaaoe 
il to our agricultural Interesta.” 

Then camo the solntlon—strangely 
I witn enough throngh the soggeation of a lay- 

BT the roan—Governor Parker oC Loulslaiia. 

ts for Since July, 1981, oil boats of the Texas 

Mine- Oil Company had been caught In a bya- 

g^kit Jam uf Dayou I«afour< he, an Impor 

7 ^. tant waterway through the augar aectlcm. 

company's Wg boats, the S. B. 
^Hyacinth," towing a bargo equipped with 
)>olaon-spray amwratua, was sent to the 
reeeoe Steel cable after ateel cable wai 
estedt broken os the ^Hyacinth” aonght to 

sf has force Its way through the matted mass 

-The of roots and leavea, 

O Donnand BenUey, of tile Texas OU 
Oompany, waa dlscQaring.«tbe problan 
— I. some time later with Qovemor Parker at 
Baton Rouge. 

”Why not shoot live st ea m on. the watar 
hyaclntbr* soggeated the governor 
It had never been thought of The Idea waa glvan a 
try-out It worked^ The first appUcatUm waa auUle 
la August The tope of the Ullta tmsMdlataly wilML 
Hotter steam was thrown oa. Tha cOeet wga flUgkeL 
Aad the boat, shooting broadsldea of Uv« ataaaa, fbfcsd 
its way through the growth at the rate of a vUe and 
a half a» hour At <ma ^aos, a acdld met of hyndatha, 
nine atitea long; was enooontered^ 
TlUowudoMwlihtnprovlMdsteaflHhroWm How 
phiBi art being mada to net the sfesani nwplsa ftuk 
vtth the wats^, ad thai tha rootay Mlba and gU wffl 
be derinnjrofl- 

Hut to tb» iltiMtte tcMjr. BaSalWtwtAteailwk 
rat bM doM to d ato rpl— «»• «Mt «< «*«»> 

ttoa. b«t It to otortow tbat stMto totoltod to tm- 

•MaraUr chaapar tlto% tha vcv |nattoX(i It to aaera 

rapid, aad ratoa aari.)Matr 4av 4aa.> IwM H an tktoto 
Ip glataf tito trataa knwMk MaSap SiadleaB la toa 
raaaikaHp rapid Mto to irak^tdto* 

to aMaaaa «ba Itaaata* ttm rtoloto 
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A A m pt ooniblutlon <if realistic ap- 
piarance and actual operation is repre- 
apAlff In Kittle paper-maJeina machine 
vlileh was recently shown it a icraphlc 
'art* «apaattloD in Oblcaaa Ybl* machine, 
rthlrii la depkted In the accompanylnK 
Tlew. fa a teal papet-ma|dng laat^ne in 
avtiy sens* of the worth The iTeraae 
Mpar-maklnf machine la more than 200 
Idsf and Wrtaha aeteral thonaand 
touts The model paper-makln* machine 
li le*» than nine feet long Some of Ua 
heartnga are ae fine aa those of a watch 
lliii machine carries out every operation 
fler the making of paper, from the time 
the tNdp la fed to the grinder and through 
•very prooesa to the flnlihed paper, which 
I* rolM np at the left of the lllnatratlnn 
Tbm paper cornea ont In continuous etrlpa 
Amt tacbee wide 

A Two-Cat Garage with a Oae-Car 
Dotwway 

AN MiQlar garage of the type shown In 
the accompanying llluatratlon lins 
many advantagee. hirst of aU« It takei* 
cate of two care—one In each wing, yet 
the doorway la only wide enough for one 
car at a time, beoce considerable space 
and ezpenae te spared In such a hnlldlng 
Bach car can enter or leave the garage 
without disturblag the other ear, always 
providing, of course, that both cars do not 
attempt to anter or Isare at the aame 
ttma. 

Worid’ff Lurgcfft Tent Hufar 

E NVBLOPINO tn an« of UO br 90 
feet In dimensions, a tent hangar re¬ 
cently erected by the United Btates Air 
Service at UeOeok flying Add, Dayton, 
Ohio, has been awarded claim to suprem¬ 
acy aa being the largest In the world 
With a dear opening across the front, this 
tent hangar la soflldeDtly large to accom¬ 
modate thral Martin bombing mnetUnes. 
Its value to-alrcraft Mirlce Is contingent 
upon Its h^lty to wldi 
Btend the Weathering test 
uttafactorlly 

Taminf Live Staam 
late Weed OMtnqrcr 

AN IstmHod whldi hai 
proven to be one of the 
greateat labor aaviiig devlcei 
for raltrogda In recent yeara 
Is tb« weed destroyer recent¬ 
ly patented by Harry M 
WIUlMii, votoren locomo¬ 
tive eminetr of the Mia- 
aoort Padfle l^eUroad, And 
ihaiat* JT W. Death genefal 
iimttliitcndiet of that Una. 

laeinadilao oonBlatf oCtf 
mtea ptpaa toltidled on 
a nrty4M)t,9at.d(r and used 
In rtiBh*rt!on'',’{rtth dther a 
oahtmteA ok eupoiHoated lo- 
domdtlyoi, Aapoensated steam 
frow the keeawttvo fa ai^ 
ptted dttort to Ihe vegeta- 
W 0* toll a ton- 
taaglhg from BOO 
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papor-maUng nuchine tuma ont Mpar from wood pnlp^ duplicating the operation of a 
full-dsod m ae fcin e 



The angular garage A two-car garage with a one-car doorway 



TUa tent hangar, erected at McCook Field, la aahl to be the 
world’a largest 
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wesd dertpe y er far t afliM d e , whIA mahoanao of the dartmethre acthm of Uvt 


to 600 degree*, Fabreniiett 
The main burner of the 
niHutratoB 1* Installed nodsr 
the venter of a flat ear, with 
Imnicrs or wings extsodlng 
nut frnm cftdi oldo Of the 
(nr tn euy distance desired 
Oiirtnlns of asbestos cover 
the things and confloe the 
steam to the surface belag 
treiitcd, thereby Insuring a 
raRslmum degree of heat 
'1 hv wings are raised or 
l»w4*red by means of aJr 
holstK, thus aroliUng strik¬ 
ing Hsitdi Htnnda and other 
otmtnrlos along the track. 

In coiinniing the bumer 
to a Hupvrhvatcd engine, the 
ponimuniratlnn between the 
iNitler nml oHudera Is abut 
oft with a ffQgo r«lT© and Mteain pipe 
Two HiixlllHrv ^ntvcH ore arrangul, oiio 
to oi>cratc thk- locomotive niid the other 
to fiirnlKh Hteam for thi* destrojer All 
work la i^rfonued with tbo ennlpmeot 
hacking for the rpiisnn that the extreme 
iieut and (he fucUttutlng tho Immediate 
plltlng connections from the 8aiierlieiile<l 
unit to the burner enr which aavcB heat 
units 

Three pljH* lines ore extended from the 
locomotive, oDo 2>/3 Inch pipe extending to 
the nintii hiirner and one I'V^ Inch pipe to 
each of the two wings A networit of 
threvHitmrter Imh pipes Is fitted on the 
wIngR, In whhdi (here are Vii-lm-h boles 
iiNmt six Inches ajwirt, drilled staggered, 
through whkli the Jets of steam are 
forced 

Thost* machines Iinve proven econom- 
hulof ojMTutloti, (limiting the track of 
vegetation at a coat ranging from $8 to 
$12 per mile I<rom twenty to twenty- 
fix e miles (»f track uin\ ho treated a day 
ulth the destrtiyer It Is also used by 
Moxeral uf the rallruadri to melt snow and 
Ico from aronnd irwikh vtamls and frogs 
ill liirger terminals In winter 

Do Modi* Uie 

B y whot means la tJie male moth ac- 
(luufiJted wltb the fuct that the female 
In HMkIng for bis iittentloiis? Certainly 
It Is not b 3 scent for tlie males travel 
rfotra the iHnd to tho place where ths 
fcnmlc U Just us surely us they will fly 
Into ihe hreeie Another suggestion la 
that the mules are attracted by sound 
which In Inaudible tu humnu ears. That 
there Ik nothing m this suggestion has 
tieen entirely dlspmxed for the female 
Yapourer has been enrioned In a aonad- 
proof Ikxv and Ktlll the mules come to her 
with uiurrltig Instlm-t 
It liHS lutch lieen suggested that these 
iiispftM coinmunlcate with one aootber fay 
means of “wireless." It is said that they 
do this by means of electro- 
inugnetlo wmves of exceed- 
ingh short wu\e length Well 
eNtabllHbed facts seem to land 
color to tlie snggcatlon, Prob- 
iihl> tho most senstUve or¬ 
gans that moths pnaseas are 
tlMdr nntennie. The antennm 
of (lie female, who la the 
transmitter, differs In pat¬ 
tern from those of the male 
wlio Is the receiver TW* 
fact agrees with the dertgn 
of wireleiia Inotraments. An¬ 
other curious point Is the be- 
haxinr of the male a* be 
nenm tlie place where the 
female Is stationed Often he 
will alight In a very uncer- 
tnlii manner moxlng bis an- 
teniue about much In the 
same wa> that a wlroleas op¬ 
erator will swing his dlreiv 
tinn finding frame In order to 
discover the quarter from 
which the signals are com 
Ing—By 8 Leonard Bdntin 
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Inventions New and Interesting 

A Department Devoted to Ptoneer Work in the Art* 



TbU dbh of miim to of greot aid to 
toe rliontot 


A Novel Laboratory VeoBel 

T in (iirluns illuHtratluii that accom 
{MiiltN thto text reprpHditM a dUh of 
great value ti the ebemtot In the do- 
termlnatlon of a did matti r of an> fluid 
It conalati of a fine nuab wire gauae 
reating by meani of aapporta In a dtob 
and corrngated In aueb a way that It 
preaenta two anrfacea of approximately 
200 aqnare centimetera eai b Ibie to the 
cloee proximity of the groovoa thoM can 
exert a atrung capillary action m that 
Uu ganre will bold at least '1 cubic 
oeotlmeten of any liquid aithont any 
of It going through the meabes 
Doe to thto large auiface and to the 
effect of the meatus and corrugations In 
malntalulng a uldo and even dlstrlbu 
ttoo of the liquid, dehydraUon to entirely 
anlfom and to carrM on by the action 
of the atnuMphere on both surfaces of 
the gause any one part of thi liquid 
being subjected to the same drvlng con 
dIUon as any other 
When a ditch alone W used with au 
area usually of about JO aqnare centl 
meters the solids ubeii secured are dls 
tributed Irregularly over the bottom uud 
nne^c tt beating results attended bj 
charring in the case of saccharine and 
other organic liquids If the liquid to 
distributed over sand aslHstos or inim 
Ico stone In a dish or oUiwIer that 
which reathcB the lower toners to sub¬ 
jected to dtfrennt heating cuudltlOiiM 
than the rest also unavolUabU more of 
the liquid will be gathered in ai>me 
pUies than in others 1 * \pii with stirring 
errors due to liieffectlet nnl umeni dls 
tribntiuu cannot Ih. entirely avoided 
AU these subetancee nqntre thorough 
preliminary treatment hefoie they can 
be used and even then an somewhat 
limited In their apidlcatlon b} the chera 
leal nature of the liquid to bo dlstrlto 



Thto Ught win work wlt ti iy v er there to 
current 


uted tner them With the ggnae^lUh 
the troublesome preparutloiui and pr»- 
f autloufl required by theee matertoto arc 
entlrel} avoided, and thd Uquld ooniee 
Into contact only with a material of a 
well tested uareaertlTe cdiaracter In 
additlou to these drawbacks the abaorp- 
tIOD of hy g roscopic aototntt tron the 
air during welgfalng to ooiulderabto 
when Mind etc is used Thto may he 
a source of error even with the most 
painstaking precautions With the 
gauae dish the absorptlou of moisture 
to comiMrativety alight 

Tracks of Long Life 

OMFONB infSMd otue upon a time 
before w^WaU) knew what trucks 
would do that the life of a motor truck 
was about flve jenrs and In arguments 
both for and HLalnst tlie power wagon 
thto life period to always coming to the 
front Along the line of longevity, It la 
signiflfant to note that entire fleets of 
motor trucks bought more than flve years 
at .0 are still in operation and dettvertng 
the same eflirlent service aa that re 
qulred of new machine! A sight seeing 
bus company of Chicago and New Or 
leans has flie ^ery early models stUl 
running eoAtlnuously They are aU mo¬ 
tor buses One Is 19 jears old, another 
18 >ear8 another 17 years old, and the 
rtmalnlng two are 14 >ears old An 


WlMilMd 9 TMtfM mf tlM ufe Of 

UflitBoIbi 

U hCUC SAIf has rigid requirements 
as to tha qnaUty of bto oflioe eqqlp- 
mant that may nltlmataly figure In nak 
log tlw wbecto of Qovmmant go round, 
and eren the electric-Ught buUi to no ex 
ceptlon to the rule Ufa testa are ad 
ministered by the National Bnroau of 
Standards ai^ If the lamps faU under 
piescrllied qiecJflcatlona they are very 
piimptlv dlseardcd 
S|NHimen lamps are selected by Oov 
crument inspectors They are bnmed 
on the racks to determine their life in 
hours to 80 per cent of the initial can 
diepower or to bum out if above 80 per 
cent candlcpower T rom these expert 
ments to determined the aoceptahUlty 
of lamps sapplled nnder contract to va 
riouM fhqNirtmenta of the Qovemment 

An AdJontaUe Etontiigbt for tho 
Qoood Car 

HIS spotlight maj be operated 
from the driver s seat within a 
(Icfscd tar The long supporting rod 
to In two pieces which mav be token 
apart for Installation pnrpoaes It 
passes through the Sllkhl^ open wind 
shield TA lamp Is turned by means 
of the handle connecting with a shaft 
running through the supporting rod 



other New Orleans Company Interested 
In u Hifflllnr entti prise to still running 
flto old buses ngulsrU ranging In age 
fn m 8 to 18 years A soap maker of 
Rrooklt n hus a fleet of eight old trucks 
between the ages of 8 and 13 years A 
contioftur of New 3ork opt rates thirty 
trucks of flton rapacity each The ma 
hrm are o\ir 9 tears old while many 
hate been in sertice for 11 )ears A 
hauling contractor In Paterson New 
Jersey recently sold a C ton madilas 
tWkt be bad ran for 10 jeurs without a 
slnrie oterfaaul A large department 
store of New \ork hM US old models In 
Its fleet of 02 They are from 8 to 32 
teaiH old A New Toric fleet o pe r a to r 
reports that hit 10 old machtiioa be¬ 
tween 8 and 10 jeara old are still giving 
sort Ice as kond as could be expected of 
newtimks A New Tork mgnr refinery 
cqierutea a fleet of 1% trucks aU of whkh 
are otir 8 >cars old 

Photofrapher’s Pwte)il« U^tiag 
Apptrattti 

HIS equipmeut to put up In very 
(jouMcji form In a ipeOally coo 
strncted adltcase style of carrier Sd 
up on a rod with tripod baae It ckn 
be opened and put to use wherever it 
to poBstbld to get electric light coundc 
tion The muslin a creen to for the pur 
pose of obtaining a aoft effect w^ the 
apparatus to uasd in portrait photo 
graphy 


This device can be uasd as equtinaefit on 
an} car and can very quickly be put In 
plan Its advantages eiveclal^ In 
winter are obvif>ns • 

A Pnranmtte 6rMM DiiiwnNr 
for tho ChuBgo 

T HUOiroH tiM iMdliia of tomi>t»wa 
air taken from the ordlaavy receiver 
maintained at all flntelaM garages and 
automobile service stations for the In 
flatkm of tIrM thto device may be effec¬ 
tively operated for the dlqmnaing of 
ptostlc or semi liquid olto or g re as ea, 
taking them directly from their original 
containers If so desired, and drilvering 
them to transmtoaton gear carings dif 
ferentUl gear houringi, and the like 
In addition to proving a rimpW 
method of handling of lubricants this 
apparatus also oombtoM the ririheots 
of speed, deanllMaa, freedom from 
waste and aflfcomatlcuUy and aeenratrti 
measures aU materlalB uasd 
The m a cb a n lam to abapto and rtoth- 
ally fool proof U oonatots of two 
ordinary cyttndars Mrii ptototoMM* for 
dtopenslng the Inbrioanta and the hCbhf 
for poUlng the main {Moo m n^ ri r d, 
and recharging tha main cylinder vltli 
tnhricmnt The entlte operariou both 
dtopeoriag aud ceAaifM, to oontyblM 
by a klmpto quartor-turn of a atagle 
three-way valve 

the tubrlcento can be dUpeimad pm 
0 Doaale of «m\entout riae and ahapa at 



A device that naaa the co w p r taaei air 
•apply to dattver greuM to 
gear heuriigi 


the end of a flexible hoee of any dealvvd 
length 

The measnrlng device is adjnstakle In 
accordance with the grade of lubricant 
ht4ng used and coustots of an entlrrity 
vtolUe scale on the surface on the rear 
cylinder Combined with thU la an 
audible signal compoasd of a htXk which 
tan be set to ring antomaticaUy after 
any given quantity of the lubricant has 
heM dlspemwd 

The amiaratua to very compact, and 
may be Installed aa a stathmaiy or port¬ 
able one 

Stiidjriiif GUder ni«ktt witli Am 
M otWD-Pktiira CMicim 

T HN extensile gilder flights recently 
made In (tormany hare been lo^ 
lowred with no little Interest by the 
leading Qennan aircraft dsslgnera and 
coastrnctors as well as by Pokker, tbs 
famous Dutch aircraft eonatructor, 
whose nasse became eo well known dur¬ 
ing the war In ttie accompanying view 
we have Kokker studying the glider 
flights by Boeans of a motion plctave 
camera It wUl be noted that rriricer 
to using an odd oamera sopport which 
ramprtoes a amall platform for boldlag 
the camera, and a pair of books that 
lit about the aboulders Obrionriy, mm 
an arrangraient permits of much greater 
freedom la fllmlng alrplanea, gliders aud 
other rapidly moving ohjecta, than dooa 
the nsnal tripod We note by the 
graph that Potter to uotog h Detoto 
camera, whkh to of Preach manuto* 
tore and weighs about 16 pouada. 
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tepftiMil 70 U«M 
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mM talk 
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Mlnwo ttJlOO A ^ 
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UB<loSMi*ABItCuMfm 
(CoolfMotf frvm fofo AM) 
dolly dootpnod rod whlcb gHpo tho edfo of 
tht popor without Uk|ortnc It Tho eon 
strsdloa eC thlo plAtwboldfvtpMkea U poo 
dblt to copy dIrodSy frodfe trodnco ond 
wlmtnot «od ruidici our tbo moktim of 
podtlToo und troiupoMcloo—tbooo beoii 
tlfol p tei tt w o on ilM for which the Ooo 
loglcoi Bunragr is fifmod 

A curuin nwdo of Donrly transporent 
matorUl wound on o tgrtng roller at the 
back tho frame U •mplo>ed to set tho 
deotrad lights and ohodoo Another mitqam 
foatuio oC tho copy bolder Is the center 
tnw daeico This conalatB of four cords 
taro of arhich cross tho tdsto vertically 
and two borlsontoUr They are mantpu 
lated hy a sUdo at the top of tho bolder 
which moved toward either end of the 
frame tlveo the esact manrlu for the 
Obeet to be photofrapbed A slide mle 
I perfected f r this machine, determlnee at 
, once the slse of plate to be prepered for 
I oypoenre without the usual measurement 
I on aroond glass 

Focoslag Is a simple process with this 
giant among cameras There are two 
•ealee one on either oarrtage on whkdi 
j the degree of reproduction Is Indicated 
' and the taro carrlagM are moved nptu the 
flgumi reed alike on both scides That 
la the thing In a nntaheU bnt in detafl 
It is arorhed out like this An electric coo 
tact is aet at the desired point on the 
ecalo of copyholder carriage which 
with another contact is then pot In mo- 
Uon Whan the two points meet and the 
circuit la completed a small incandeaoent 
lamp flaabea the signal to ntag that the 
eopy bolder la In exact poeltion Should 
Jt happen that the carriage mns past the 
point of cmitact, the operator oaes a fine 
adjastmeut hand wheal to bring it back, 
when the little lamp will again send oulj 
Its flow The photographer then tanis| 
his attentlou to the primary carriage 
with the leu and prism lie sets the 
scale oo r redpoadlng to that on the other 
bar and starts the motor which drivee 
the carriage along nntll the proper flgnrs 
Is reached again using a hand wheel for 
accurate adiustment It Is all ai easy 
that the ptetura maker can be op and 
away to another job while bla Mend with 
the ordinary copying camera la fussing 
and faming over bothersome detslla 

Reversible motors drive the two car 
rlagu with astonUhlng ease and peed 
skm As hu been stated the copy holder 
Is alwimla correct alignment with the 
lens aai yilate-bolder so that the camera 
front never budges a hair a breadth on 
leaa the copyholder moves In the ume 
direction but both can at once be driven 
forward or backward u occaakia d^ 
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YOU OAM SMVK MOHer 
BY WMESJUNO 

iir.i. oauauks suaa 

n he h s W kno w n ■ h eealnthoworiA 
Thum sold kalOTWJJDouUs 

■toresi direct frenUhe f aB t ttry to 
yoneftealyoQo pnA^ which gwmusleM 
to yon the beat ihoes that can ho ar^ 
d uMd , at the lewa rt poadhie ees t . WX* 
Dooglaa neme and the rataM pries Is 
aeui 4 Md ea the aoleof an aheea briore 
they leave the lactocy which Is yew 


W L. Dooglaa 17 OOand $SM ■ b aas 
ere abaoMrij the beet shoovalnasfor 


ere ebce l e tol y me beet shoovalnasfor 
toe menay hi this conatnr They earn 
bme gnaUly, style wmlMeiiihlp and 
mi a lUi ai wpi a l te otoar eiakaa 
aeUmgat Mghwpncsa. Thayaretho 
laadari In the fashion ee nt ars of 
Atoorloe. The stamped pries is W 1 . 
Donidaa parional gnwealee that the 
shoes are elwaya worth toe pri c e peel 
for toaoa. The p r icss are the cease 
everywherei they seat no more In San 
Francisee than tocy do In New York. 
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end aeparvUan et espw 

alt irnririeg mfh an ham^ 
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Trafa Mark Is the 
warU Itstatosfor 
thalilthtristaedsfd 
afgMSlyallfcolai^ 
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uttaaalasrawaru 
by awra^sisiHttMBi 
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worn caverta turn uT taow 
tMarnTRy s»t*sss«dra 
slslasla npstnrovErpoNlssN 

M Ml t MM 

i raDCRALfCHOOU to 
A tm niiwi oe«i n^ 


Ooobe lensaa of 81 and 42 Inches focnl 
IsUth art uaad la combination with a 
Ooohf prism Thsst attached to a heavy 
bcaaa plats^ will make a picture lajit or 
BBuUl Aa accuracy Is the peranumnnt 
oonalderatloB tho optical parts mustlw 
Itf just toe right poriHon and abeolntely 
rigid Ftate and copy bolder are plumb or 
If not; eaa hs made so hy se r tw move- 
maati oa each part, while the prla&i is 
bmghi Into aUgnmant hy a thoato screw 
pamtng through a strong hraaa braricet I 
which runs opt beaMth It from the fremt- 
' hoard 

gift this oo4pltoai tiia dascsriptlOB of 
toe Ugfast of all statal camera s a tolag I 
of mechanteal parfecthm whkh haa j 
eitoed Unde Sum a place in tot ana 
Whka you are madltatlag ovef Ita ft- 
I tonnding perfomuuKcs a servant of toe 
paobla ia ptoparing for anotoer tdotme 
Be frets not with too cupibarpoiiM stand 
of the rider ma ebtoe s bto motsa vOdtly 
and ttoriy around aU too pares. Tha 
salt may be a dassy map of the known 
ek MM or a chart of ndperat pvodne- 
tloh or perhaps a map uf toe United 
BUtea fbom which soma Uttla M In a 
MM m ui lit Ml ktoon to 
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The ocMnpletciieta of the TycQS 
line whioh oovera every need «nd 
the Icnowledddy expenenee and 
■kin of the 7>cof entoneen in ap- 
plying It, oombtne to make 73^ 
servioe the nml aatiafeetoryA 
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SCIEMIHC AMERICAN 

now a monthly journal 


i 


Before laying aside this issue 
we bid you—as old friends and 
subscribers of Scientific Amer¬ 
ican—to pause a moment at the 
significance of the publishing 
change announced in this and 
previous issues. 

Your Scientific American is to 
become a monthly publication, by 
consolidation of the four weekly 
issues and in combination with 

4 e present Scientific American 
ionthly, the resultant an 80-page 
f^riodical of monthly publication. 

In the new, the Scientific Ameri¬ 
can editors have guarded all of 
the best features and distinguish¬ 
ing qualities of each publication; 
and we now ask our hiends to 
^ turn to the new Scientific Ameri¬ 
can—a bigger and better journal, 
yet maintaining all the high 
standards that have given to the 
Scientific American such world¬ 
wide approval. 

The change has been made for 
you—to better serve you, and in 


the more ample space and idtne of 
the monthly periodical we shall 
be able to present the fim^ and 
most complete digest of scientific 
happenings in the worl<^. 

The New Price Is $4 Per Year 

A very material reduction in sub¬ 
scription price has been made pos¬ 
sible by the publishing economies 
of this combination. $4 is now 
the annual subscription price Ibr 
the new Scientific American. G>m- 
pared with the former prices of 
$6 for the weekly and $7 for the 
Monthly, this small subscription 
quotation gives evidence of our 
efforts to e&ct a better periodical 
at a far lower cost to the reader. 

We welcome your renewal sub¬ 
scription. The first issue of the 
new monthly will be November, 
IS^l—if your subscription to either 
the present Sa|iitific American or 
the Scientific American Monthly 
extends beyond October, adjus|| 
ment will be made. 


To be a reader of Setenftfic American u to be thoroughly and accurately informed 


•r— 


The Scientific American Publishing Co, 333 Browiway Now YoNc cny 

Please send me the new monthly SCIENTIFIC AMERICAN for one year,*(Mbecnpi 
dated November, 1921, out Qptober 20th for which I enclose I4 
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Oar Last Appearance 
as a WeeUy 

^HIS iMue nuurki the lait appearenoe of the SCIENTIPIC 
American at a weekly. On October 20th there 
will appear the November itaue of die new monthly 
Scientific American, combfaihui within its many 
pages the leading featiuet of the former weekly edition 
and the former monthly edition. 

We feel certam that the November ittue tA the 
new monthly SCIENTIFIC AMERICAN will more than 
prove the wisdom of this momentous change. As we 
have already ttated m past announcements, tiie vpjpesx- 
ance of our former SUPPLEMENT as a monthly periodical, 
after appealing at a weddy nnce 1876, was gr^ed with 
such enthuriatm and met such a favondble reception that 
we were urged to chante the SCIENTIFIC AMERICAN 
to a monthly journal, ^it we have done^and more; 
for, as already set forth, we have combined the best fee* 
tures of both the weekly and the monthly editkxDs into one 
periodical—the new monthly SCIENTIFIC AMERICAN. 

Such economies as may be effected in com- 
binmg these two former periodicals are being * 
turned back to the subscriber: tiie new 
yearly subscription price it $4.00 a year, 
as compared with $6.00 for the former w^ly 
edition and $7 00 for the monthly editi<m. 
or a total of $13.00. 


Look for the November issue of the new 
monthly Scientific American, 
out October 20th 
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jnfarfMitoit Fluked Railway - 

Hi^wajr CroMinga 

Br E. R. Mttadwf 

B BOATT8B of th« oror-lncrMBlQg cost ot gjl 

iQndMr tnd rspalrs thm Is an In- 
cMudAf aw M nbstltatw for planked 
rattWy Ittifawy growlini. Iti|ltway msln- 
twnqi entltiwrs an not onlj ctmfroBted 
with tlw proUsm of the tncreaaltiff cost 
•fid the MiarGlty of lumheri hot are fitrinv 
attention to the desirable qoalttlM of sob- mh 

ttlttttaa, soldi as dralnafie and elimination 
of roll jolttta 

▲ plaoklesi croerine has been developed 
on the Lehigh Tails/ Railroad, the fon- 
•tmctlon ot which cafisw all ballast and 

dirt to be testioved down to the bottom of . . 

the tie for the fall width of the roadway 
Socfa tlM aa are not good for at leaat three 
yeara of aervlce art replaoed, while tie platea are In 
atalled where not already provided. The track Is tbra 
thoroaghly tamped and pot In flrst-class condition for 
Hoe and sarfaca. In antomatlc signal or electric drcolt 
territory the raU la Insnlated on all sides by the appll 
eaUon of a panetratlon aw>halt or some similar Itmtlat 
ing nwtertaL Tba batween tbe ties ■ 

•ad bstweso tbe tracks Is next AIM up 
to the finder side of tbe baU of the roll 
With dean stone ballasts well rammed and 
coiitofic^ A tniktnre la then made op 
of an oil binder and a good grade of clean 
•tone s cree ni ngs containing partldaa of 
stoos fip to H-lBch In dae, but with the 
flhe dust and dirt screanad oot The mix 
tore thus mad# la qnead over tbe aurfkce 
Of tbe road, thoroaghly rolM or tamped 
to tbe level of tbe top of tbe rati No 
l»rovlaloii la made for a fiangeway. the ac- 
tlOQ of the wheda along the rails being 
depaoded upon to create and maintain - - 
tbdr own flangeway 
One of the recent developmeiita In tte 
line of planklesa cronsings Is a form ^ conetmctlon 
which gives a crossing with n good iWaring sorfhce 
and a permanent flangeway, and in addition acta as a 
seal aj^nst the entrance of water to tbe roadbed Two 
daans of material are need, one a bltumtiuras cemMt 
or btoder. and tbe other a preimred and vulcanlaed 
mlxtiire of which tbe croadog aorface la 
built. Tn preparing for an Installation of 
this character all bnllast and ao Awth la 
removed down to the levd of the top of 
the tlea. Ball Joints are then ellmlBated, 
either hr the raarrangement of the rail or 
by the use of extra long rails, and the 

track la pvt in flrst-dass condition aa re- _ 

gafda tlea, line and surface. Tbe ballast ■■ 

is then panetrated with the above mem 
floned bltiimlnous cement or Under, which 
la applied as a Vid^t fli9d which hardens 
Vhder tbe action of tbe air to an dastJc 
sdUd, oomidatoly flUIng the Interstlcee of m 

the banaat The tops of the tlea and the ^ 

raila are thw swept clean of dirt or dost, 

SfidTha didea of tbe rails, the tops of the 
tM sjkd the aerfhoe of tbe tatted: are 
thtaor eontoft Wlfh the fitter Thg crow- 
tog proper" la bhllt UP of layers of tbe 
aUrthdug mtsrtal, eeptrated by fUdt 
" UD^of tha fitter and carried at least foor 
Itot Cron ttwifitt on the apprdadhsa, white 
toe csgtiic. or iNorto twtween the ralto * ■■ ■■ 
bum up Id g tupartog layer the pre¬ 



New croaslnga oa Jersey Central R. R. 

pared Utuconcretc with iMltaat on this, afler whirh a 
top dresdng of Under is applied, and then aliout two 
Inches of the surfacing material. This noter material 
Is applied hot and Ihen thoroaghly compacted. 

The surfacing material Is comimsed of 20 per cent of 
% Inch to-dost trap rock. 20 per cent of denatured 



Section of a bftnminoaa beond crossing 

bunlwood fiber mixed with 80 per I'oni of ImimUwble 
mineral dust colloidally suspended In ftO per rent of 
OU1 per cent pure Utumen and normal BO to Al i»ne- 
tratloa The entire mass Is then vulcanised by snlpho- 
chlorination to form a sort of synthetic mblier TTie 
hardwood fiber, denatured bv extracting Its nap adds 



Ciacntt OMMiig m VtmmjUati* R. X 




^ and cellular tinue. ff»rms the rUnforct' 
ment of the surfacing material through Us 
ability to absorb the preservative binder 

: which, after vulcaalxing, gl\es u miusi 

stron0honpd In a manner not unlike that 
of reinforced coiic«*te Being somewhat 
similar to ruliber In Its elastic quality, 
this structure Is ketit **ll\e by the libra- 
lion net up by trains laisslng over tbe 
rmsslng thna mIiows no tendency to 
break away from the rails, 

: ln rcc.iuit cmmprcHMtvu tests on a 12-In. 

cylinder 6 In In dlanicder the filler of 
the aggregate was found to have more 
strength than any other part of the aggre* 
gates, the trap riKk coiitout breaking In 
two In ewch test before scimratlng ftom 
the flllor, while h sample, measuring 8 ft 
long, 8 In wide, by 2 In thick, supported 
at the ends under onllnory room temper^ 
atiire, iwnt donUe of Its own weight before crticfctng 

Seeds and Age 

I T Is, of course, a well known fuc*t that the capacity 
of seeds to germinate tends to decrease with age 
In some cases germination cupaetty falls off very rapid 
ly. In otlier cases II retnalns hlfdi tor a 
number of >eara after the seed has bom 
harvested Among ^egetabto-gardeii crops 
iwnmlps afford an example of seeds wbeso 
gtnnimiting enimcity somi detortoratca, 
even ho short a period of one yetir sufflclnf 
to reduce the peitimiage of goniilDatlufi 
to u retuih'ciy low figure Plants of the 
mUHtge tribe, tumliw, etc, retain their 
gennlnutlDg cupmlty Icmger but at the 
end of two nr three jeors It will be found 
to have liecume less than It was In the 
year of harvesting The seeds of peas and 
beans suffer less from tl>e effects of keep- 

- fng and nuiy give quite good results after 

three or more jcnirtt. Noedless to say, the 
IMiwcr of seedH to retain their cuimdty to 
geniilniite \*tiries not cuily with the variety, but also 
with the nature of the harvest and with the ccmdltloas 
under which tlw Heeda are stored. A poor harvest year 
generally means In tills couutry one In which seed does 
not ri|sm rhoniiighlv, that is, docs md dr) off com 
pletely, and such seed generally kIiowr a relatively low 
Initial power of genntnallon and poor 
* keendng*' propertleH. f'^vdltlons of storage 
also affect tim kcc^plng proisrtles of seed. 
If the ntr Is eltlier lUUfomily damp or 
Hiihject to marked altemallon of donp- 
ttesH and driTtecn, tlte germinating caiMicity 
falls edf midcUv That this is tbe case 
may lie etislly understood when It is re- 
Hi membired tliat seeds are very hjgroscotilc 

—that Is, readily lake up water when «x 
posed to u moist atmemphere It to, there¬ 
fore, neeesMio If for any reaaoii It Is de- 
Hired to keefi Nec*d« for a bmg time to iHit 
HB them In staled todtlen or Jars, and to store 

Utetii In a cool place. It follows from 
this that a good general rule to to sow 
Heeds the year after harvesting This mit, 
however, 1k one which admits of numer^ 
ous exceiitlons. For Instance, some sesds 
—e ff , Primulas—i^emilnnte hetter If sown 
before they art fully matured than they 
do If sown after their fruits have com- 
■ ■ ■■ ■ I pletely ri|wned. — .4hsiraol from Oordm^ 

era' Chrtmide (Xsmdofi) July L 1921 


0liitw4irilR» VrfMS m mT rmumi wwMy to MOmUM Awwb- rn Wirt hi C—S—y «»*** ^ SiterlsilM sriM, IMO pw r«s. 

KalWto i* wnSSmi Mttlt Iwn n, tSfl^ pMt iOm « Nmt Twfc, It T., saSw *• Mt af Ifanh S, mt. 
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Damaged in Transit 

O N nnotlinr ihikp nf iIiIh Ihmuh Mr 11 l> lirown 
hua (K'liiHlou til n*f6*r tu tin* unfortunate fact 
that u Muni KUlIh Ivntly liirt^ In llMelf to urouae 
(he liiiuglnatlun If it nen* iiivnUuntd b> Itaelf. uiay 
hec*i»iue ultoKetlier inHl^lfUunt In the preaenoe of a 
greuti) liirger iiUHnUty 'Hie utfKtvgute Huvlaga of the 
Bunmu of KflkltHio tire no iiieuna a negUglbto 
Huin trf luone} , l>ul when \ip place them bealde the total 
(if Govemuient expenHofl fur the year, thoy are au 
dwarfed that Mr Drown fcela It ucceaMury to nay a 
word in extenuation of e lial might utlierwlae be takm 
UH a ver> poor allowing for liia Bureau 
Another lnHtun<«e of the aanie aort cornea to our at 
tentlon thla u'eek The railroads of the VnlCetl RtatON 
ore JuMt ulNiut as much enibarruiifloa financially aa la 
our central goTeminent Tlie aum of $10U,00(l,OOU would 
aeein large enough to Inaure tliat ita wasting would 
make a dent In any hunk roll, and that Its auvlng would 
Improve the financial atamHng of any CmeauH. let 
uhen It la compared with the figure of five millions 
that represents the gross oiierutlng ini'ome of our car¬ 
riers, It aluHiat seenia us though it were not work talk¬ 
ing about Nevertheless It Is well worth talking about, 
where Income and outgo strike so close a balance, a 
hundred million dollars might easily make all the 
dlfferuice between bankruptcy and solvency, even If It 
does represent tmly (Sto-half of cmmi per cent on the 
aggrefate capltallsathA of twenty lillllou. 

The figure «>C |lOO,(KiO,OOfi named above Is the amount 
imld out In 1020 by all our railroads on account of ahtp- 
luents lust or damaged In transit As a matter of fact 
the payments were somewhat more than this Imt we 
are dealing with round numbers, and nut wldi the ex¬ 
pert aceountnnt*s tuhulallun cb»wn to the last pomy 
ikmie lotw Is of coarse unavoidable In handling such a 
volume of business oh goes over our roads. But tbe 
figure of |lt00,u()0,000 Is susceptible of heavy decrease 
As a mutter of fact, on some roads at least, groat 
Improvement has been effected. The rennsylvonla 
tostem has been ns active as any other in the endeavor 
1(1 reduce this sort of loss. Its executives point out 
that one reason for like bad showing of recent years 
baa been the general buckslldlng and low of morale of 
the war period and the years ImmeiUately following 
timt they are making real progress in ImprosMug upon 
their employees the mutual benefits of cutting down the 
damage account 1 h bidtiuted by the fket that such 
liabilities for June 1021 sIkiw a decrease of practically 
no pee cent nn comimred with June 1020— a figure out 
of all iiroiMirtlon to the dnip In trulfic which is admitted 
10 have taken place In this Interval 
It Is pointed uut that so far ns the Immediate re- 
HiKNisIblUty of the roads Is conct*rned dniimge Co ahlp- 
nients falls under two beads—mugli handling and had 
stowing In the former category there must always be 
Homo difference of oidnlon as to how much of the 
damage Is due to actual unnecessary ronghneea, and 
liow much to poor packing The railroad's only solva¬ 
tion here is to educate its agents at receiving puinbi to 
reject nil packages that are not in a condition to with¬ 
stand the reaauaable huxards of the journey for which 
they are hilled. Tlte matter of bad stowing the carrier 
has within Its own control—save for the slight raserv- 
iiUon that a ctdlecllnn of leso-than-carload lots cannot 
always be asaunbled in a car in such a way as to ba 
iilMolutely tight 

The marked snccew of the drive npo^thew two 
elements nf the situation convinces the ramsylvanla 
beads that other drives mi slmtlar lines touching other 
features of freight claim prevention are daslrable In the 


near future. Porhaps the largest rihgle eanda of i6m 
lies in plUerliif—If Indeed such a word con be uM to. 
connection with the highly organised kioUng of freight 
cars In big eenfcen like Now York and Chicago^ s Pw 
minuibly oli thefft from freight cars on the line sad gt 
stutlons could be previ'iitcd, but at a oost that would 
be problblUve. The rullroads must look upon this ag 
n comiuerclal propualtlon, and prevent th^ only te the 
degree where the ctwt of permitting It oxcReds the coot 
of prevention The whole thing repreeents a problem 
whose solution is dlflkmlt, but the eUinlnatloa of tbg 
crooks from actual employment by the railroad, and 
the education of the trainmen aud staticn men to 
realise that it Is to their Interest to prevent thieving, 
would go a long way toward the prevention of large 
orgunlsed looting of the core. 

New Records in Speed and Altitade 

A lthough the ud\ttnce of eomtnercUl avlatlott 
la slower tliun iuoki of us could wish, there la 
^ no lack of pntgreMH In the laboratory and the ex- 
periitumtal workshop. Pnaif of thla la foimd In the 
truly astunlfiblag records In the dIrecUuoe of speed and 
altitude which ha\*o just U^en made, one in France and 
the other in America It u 111 be remembered that the * 
lust record tor siieed was set by the French aviator, 
Lecolnte. in the annual race tor the Gordon-Bennett 
Cup, and In oome later trials In which be was olficlaUy 
timed Hs travelling at a M]ieed of over t90 miles per 
hour, and later, at a speed of 202 miles per hour A 
dispatch from Paris states that. In testing out the air¬ 
plane which be used In the race for the Peutsch Gup, be 
exceeded his former speed by travelling at a rote of 
200^ miles per hour Just what this means perhaps 
can best be appreciated when we remember that on 
express train, when running well above its averags 
speed, is making from 85 to 90 feet per second. 8o, the 
next time the milestones are slipping by your Pullman 
car at the rate of one per minute, you may reflect 
that Lecolnte, In his airplane was moving approxt- 
mately three and a half times as ISst os that Yet 
this dofM nut by any means mark the limit of piMwIble 
speed for ths airman. Further reflnenMnt in the planA 
portleulariy to the streamlining of the body, Is still 
pneslhte, and os tor tbs engtotv he wrouU be a nih 
prophet who predicted that even to such eOrieiit motors 
tts the Liberty and tlw Hlspano-Bulsa we have readied 
the limit of mechanical or thermo-dymiinle effiriency 
Bven more notalde thah the speed attained by the 
Frenchman, we are Inclined to think, is the really 
stupendous altltuds attained at UcOook Fteld by Llou- 
tenant John A. Macreudy, the teat pilot tor the Army, 
at that justly celebrated center Taking out the some 
La Pere Uplune mbldi was used by Schroeder when 
he eet a record of 38,180 toot to 1920, Hacready cUntoed 
until hla altimeter registered 41J)00 feet Uocready 
was to the air tor 1 hour and 4T mlnuteo, all but 
the few mtoutea consumed to his rapid deeomt being 
used to steady cUmbtog He states that at 89,000 tost 
Ice formed on his oxygmi tank, but he pressed on until 
hU gage registered 41,000 toet when the engine 
"coughed and died." 

It In needless to soy that both man and machine 
were furnlehed with spedul equipment tor tbto teat 
the engine being fitted with the supercharger already 
described In the Benumro Ammucan, which toeds 
compressed air to the carburetor at the some pressure 
as at wa level, and tosurcs u sufilcient s up p ly of osy^ 
gen 'The pilot was clad to the heaviest far% his suit 
being electrically heated throtighout Unlike breeder, 
whoso eyeballs were frosen and who resttt several 
days to a hospital after hSs flight Macroady, thanks 
to the eiiulpoient provided, experienced no dtoeomtort 
whatever and alighted unaided from hts mack toft. Mac* 
ready's Instnunents were calibrated by lieutenant Pat- 
tereon, Chief of tlm Technlrid Data Section of the 
Field, and the olDctol altitude was given gt 40y80O to^ 
Consider what this means. At 89^100 tost, er there¬ 
abouts, the moclitoe would be levri wHh t|to of 
Mooat Everest and, havtog thus reorited the ^roof of 
the world,** the moehtoe dlmbed ovw two mDea obore 
It, so that, when the sngliie died and Ifacvuody potototf 
the maebtoe down tor Its gwin return to the earto, 
he was withto about 1600 toet of bring eight mOee 
above am leveL 



SMMdifewl^.hwjrl 

I It miwt b, •toat HIM# yitM 
wpoMd-^titw uMimnr 
soy-to the 0m«toMiPhtt|ainohDs j ~ 
ad of onre dashed In upun nn 
to 4 state of trsowndoea sncttai 
which had bead ihmefaassd by 0irijton(ton^ ibr i. . , 
to Franca and which hgd been toffs iM^nwds^iif w 
gaddsn c es sati on of hosdtttljss bW 
stand, crated tor shlpOMtot to sttitoUf > n<ir( iy4;dlresi 
torni, to the railroad stottoon oh^ards k|Ul WnWribSto 
of Newark, We gathered the gsaerol Impresrikn 
ordinary pedestrian troiBc to T eroey metrepblto Wtot 
seriously Impeded by Mm accunmlsilon ol( 


that Newark was rimpty ooaing entod agterigMMi at 
every pore, that the street ctoontog depto^UlMf fregli 
have to sweep them Into the Morris Oirial UgUg jljto 
sswers If something were not dope okmp to fit rm(m 
They were accordingly to bg sold—riiottsd 
butchered—practlcaUy glreu^ sway, Zf «ire wuntod^ to 
get to on the good thing, wu need only hh pSspgret'^ts 
produce on Instant demand at any thus wltM totoJMgt 
ten days a dieck tor aoma sudi aom ag |800-*‘riiS4iiaut 


amount oUps our mind but It was In tUs gritonM 
neighborhood. It was going to be g enos of toiteK 
action, it was not so stated to dlTOOt wurto^ ttot tiie 
presumption sssmed to be that onr toto p hn nu ndght tfng 
at two o*clock to the morning wlMi Mm dUd ttdtogs 
that now was the moment The thtog bad to bg IguMlted 
with a certain amount of flnesre, becanoe ttasocUlSenMy 


the cars ware bring auctioned^ the Iramedtoto bditokll* 
srles of the ouppoeed auction bod to handle UMui to kSts 
of a hundred, the buyera of the hundteds wise iriltog 
in units of ten, through the tortuatlon of dbba of 
Individual bnyora, our Intonnant was j^st we remere 
from the organiser of one of tbene ctobt wjbo wua Jn 
direct contact with the sourre of supply The i«Mli 
man ndi^t be aecursd at on Instant snd at Ibat tostoni 


all ten would have to pmdoce the money sad rew to u 
their cars, put them togiriber, and drive elt 
We must confeoi tbit tor a tow days we wise dll 
a flutter After that each report mode the Chtoto took 
Isoa RMy With oodh rri^Hon the tale grew mofU 
ccanpUcated, snd the trenooctlon doreloped tofOH totei^ 
medtortes. Finally It attained a parity wtth^the joky 
bit of gnnlp that Is retailed with the assuranes Mint 
the narrator had the totonnatloo direct toon a doop 
friend of the nephew of Ua employer's riaterSetoWto 
Utmdrasa, who overheard a convunaMon to the sttubt 
oar whereto the tolkre bad sxidatoed that n frili gf 
a dooe acquaintance of the landlord of the boon edto* 
panlcn of the pr oprietor ef hie favorite notaUroBt bad 
bad a flnrt-bond tip from a man who woa to tottomto 
touch with a casual acquototooce of a third eourin of 
the fiance of the aacretory of the peraon about whose 
the delicious monel was trid. We eventaaBy raaehsd 
the conclusion that the pretty tale woi wholly e myth. 

It now deveiopa that It wag onythtag but 8 myth 
to oome of the peopto who took stodi to it The yiwa 
won pretty gooml tbrougbont the country, the st^fftog 
place of the cam bring varied to suit tau"M>*Wate asedsj 
but os A gsocral prcgMoltion the pnreqiMdto was thad 
thetotended iKttefldary of the elBre mmtribnto an telttat 
payment of g28 to meet the cost cri on *toptkn” on hie 
car Why this poitlciUar detail wot orer lo elto d to ottr 
own cose we do not know; there certainly woa net muto 
nourUUment tor the poepetraton of the touud Id Hk 
abeenco. 


Our revecrioB to the eubjeet at Ode tlias is sfiiiMl 
by the fact that after a two yeorri nlopes toto somae*' 
leneo, tbe ooiiM dd goine to ccflislag Sto snStoi to vuiSsw 
ports of tbe eomitry, and ■toptoriri' rit Oevuntoant 
ontomobUea to0 over fi«n the war are sgoto fasii# 
imMM f» ttd IMk W« tetn M (M« tUtt 

la wWKa iirW^O* «(Mlr' 

•OKrti €( irte to «« « 

w mnw toito topTfM 

to trtwto €t <e ( i i j ito topw ae 
to a«rt-ltot to ttto li top ii i> a| fftotoMHr. 
hue one to tottHiujrii 
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r ^ ■* Elicflfcitj 

a#jMh.>*-AMUinr mottA 

tilljf lffhlM CQtr«qot HwHcb maiiratetmd in 
tlrpnfer ^ two nnd |lirMhii 6 l«r.uid to 
lbnt,U eia Im tolavfto by tiw nto of an 
<Mr toiftUMM vlddi ^ mfido to tuter- 
loflc^arttn ^^rlj|inal onll Atothor teattffO of thl« 
y Vm iJtt* ed^nMUIptloa U todi dutt Urton the 
diM'Ylf n cctoi to Uw fooM, tto luer U pro- 

fitotia omtof in oonuct ^th tans uve or emvat- 
MotOdiimtlM, tfV>r Kpnrfmeot-bonto work tliMi dcnrloe 
otfwjMwte ID^ enMttda and motor toomo. 

Aip> Aat km ntfct wnato of ear* 

rtot onA^MfitfoWni UgU when luul wSoro wanted, are 
two of t|m limotlOM of a new door awltch leoeiitUr lo- 
tbla door awttdi provldoa a eonnolont 
iQoato or'oaatM for Hfhta In ctooets, toAophone booCbo. 
and tpIttUar pincoo whero the door antomaticaUr wuipa 
tto anvltdi ‘* 00 ** or **ofl.'* Tbo ttodia&iim of tho now 
owbph iir^ta do half-way poolUon, when the owltdi 
la It iB doAnltOly on, and rice Yoroa. Another 
AOYOl owtteh U tho bolt awttcb for goeot rooms in hotels, 
wtdrh'la eoniiacted In t^rcnlt with tho nanal wall 
oarltdL On loarlog tbo room and locking tho door tlie 
holt fodtrh ottts oft tho nghts. On ontortng, tho Ughto 
wUl ag^ roopond to tbo oporatlon of tbo wall owltch. 

IMnofiin af RNitritol Fteon--Aetoidl^ 
< 9 niU|iaon It appearo that ont of 188,008 Urea which 
tocnrtod In 191 % only SJiaa, or 2 JS 7 per cent, were of 
ml oltotfioU orl|^ More recent reports date that In 
CanliildfA Bfaaa, la IfiOO there were 780 alamin with 
atotiilfireloaaof$ 481 , 900 . Ontyoneflre 
Was of flleetrlcal ortgta. In SprlnafleUi, 

Mann, fhoce were 1 /M 2 l^ with a total 
dra kto of | 88 % 310 . of whtdi only three 
were dne to otactrlcnl canoaa. In Oarthage, 
there were 94 Area, only one being 
cannad by defeettre wiring. Xtlkaaldthat 
M ctiloa and towao hare ropbrted no Aroo 
oC de Oi ' l eal origin dmrinji 19 $ 9 , Tha total 
Are looi fbr thoaa dttea and towaa was 
WUKMOO, 


Sdmcd 

Ptoli Oahrlol Uppmann, a AMSttber of the French 
Connntflalon to Genada and winner of the 1U08 Nubel 
prieo tor phyotai. died aboard the **France" on Ills way 
home from Canada. 

DayUght Sarlng IHes la Kngland^—BUlntaining an 
anhrtikan Arum In oppooitloii to daylight saving. JtrlttMii 
farmm defeated the hlU that aunght to mako tliU 
measore permanenL 

Tin SoUHoro Are Koglectod^At tiw annual meeting 
of tha Toy Hannfactarers* Association it develofiad rimt 
there Is Uttl4 call for tin soldiers nowadays, and that 
mechanical playthings are taking tholr place 

Bad AeonsUai Bomedled««*lh llaeon*B new audi¬ 
torium It was impossible to hoar a speaker froHi the 
middle of the hall An Inner stmae was erected to 
direct the sound toward the andlonce, it Is said that 
the dropping of u pin can noir be heard uu>w)tero in 
the building. 

A Ufa Income for Mom. Cniio^Tho women who 
raised the money to give Mme.-Curie a grata of radium 
exceeded their goal by 100.000 Aootlier fund of $00,000 
Is In procem of cotleetloii Thooe funds, combined, are 
to provide her with an adequate laboratory Hiulpment 
and a life Income with nliicli to cany on her resoarcbea. 

*Cliateeo-Thlerry Bo-feeg ht ^' L oula do Houlln. ofA- 
dal war artist of France, baa aent us bis marvelous 
diorama, which avails Itself of every trick of the light¬ 
ing art to give us realistic vtstas and amaslng trans¬ 
formations. One scene shows a crossing of the Marne 


fMdl AltolaM Seta^Aoendiat to a 
recanl bwba iS JSMioeleoMcfto, alt gsoddii 
of FeatMii atfAdaM reoelTlAg sets aiApkdr 
muttlwraiw vaenuni tubes* Two mala 
typat warn in nae during lbs war* both 
nin, 9 tripl* stags bulb sad AliNrtiig 
only Ig that ons had a vmrtatds ladoetancs and the 
otbsr a yarlidKs eoDdsnser, Both cotfd recelvo tnter- 
nlttoBl or analalnod waves ad from 800 meten to 1000 
uisMk% wftb'an seMsl sboot 900 fsst long The piste 
iWrrsnt was auppUsd from a 49voft ttorsis bsttny, 
and the Atsmsot A i rre n t from a 4^vott oourcOL Owing 
to tha Inte nga eold in wMch tbb si rpluito bad to opavate 
at hlgb attitiidca, It waa n s n a waf y to provlda soma 
means to ksep tbs InbrlcatUig oU from freesing and to 
warm tbs pU^s bsad, handmimih In ths all tank 
an 89>watt heating nnit waa aobmargid, while the pilot 
wore hmnet* gkrvM and overtogea into tbs fsbrlc of 
wM^ a realatattce wire wag woven The heimet gb- 
torib^ 19 watts, the pair of glovea 80 watte, and tbe 
ovsraboaa 29 watta. if a machine gun waa carried on 
tpm plana Iti oa nasrvoir too bad a beating unit, con- 
iminifig 70 wattiu 

fguventbig a Bant-Out lloUr^-^ Amorlom maii- 
afnetorer of eleeMtol cooupuer devicse has recently 
toliOduoed a novel overload relay which prevcDt* bumb 
out motors. The overiosd rMay U a ^ermsl element 
Pbwsdtneerleswlib tbe motor <drcmtj and the metpury 
oelmi te « port tbs pilot drepSt of ths magnet 
BWltch oqH. iBeto relays wldm the appUcathm of 
motovdoC m altsroatlagKiirroot sQuIrrel-cage type be- 
caass, whBs Biting podtlve protection against bnrat-ont 
htmMaA they taanrs good starting toruto hr penmtting 
Utorfoto frtartlnt emrreikt for a period of asvena esc- 
todd trotfblto Sbd etowes are eUminated; uto 
otoftpada are idtowed, but at the Aret 
hait^ tost^idlng «*»• ihotor ie shut down. Tbs 
nmtm in gMOtn 1 a bMted la the Mam pi» 
|toH|iot,M«9stoiHl^ BttssMvs cufTM^ pass- 

telstt ^ kidd a parlod beats tbe oolU osusm the 
siSqtiiybsteti $$dt3^ vapor to pa^ <*«$• 

btfrMiUiriqn wf dm tubs, Tfato bveaka the IhiuM 
sftou the drcttlt of tbs magnet 
SSPas iW$ tollw dfrensrglaed, tbs conuet An^ 
.. . am amtof from ths Mna. After 

r ftm Ibtotoid aemeiit cools down. Tbs 
lasto siMi dP 0 $s db#B lafo the 
i whh^k ctorFMt to,am 

h p Sfb j M tojs afttothe oonttol hot^ to d^ 


npniS ia wie m arks the hurt appearanoe of the 
X SCIENTIFIC AMERICAN as a weekly. On 
Oct(d>er 20th there will appear the November issue 
of the new monthly SCIENTIFIC AMERICAN, 
which will combine the leading characteristics of 
beth onr former weddy and monthly editions within 
itamany pages. 


whirs Americans rburled hack German rear guards, 
thsrs srs many other depIrtloM of American bravery 
and aocoMWi 

A Natural Faa^A dry artssiaa wall in Nswatk, 
N J., has emitted a steady blast of cold dry sir for 20 
years. The owner, a woman, bad this current piped 
Into the house, wliert It keeps down tbe temperature In 
hot weather, dispels dampness, dries tbe family wash, 
and dtopmwes with Ice In tbe refrigerator Tbe current 
la continuous snd steady, and ex|N»rts an* at a Iosm to 
account tot Its source and action. 

New Yavk*a Barit 6choola,^-A child welfare survey 
dlsdbSBB the fact that New York state aupports 15 one- 
pupil acboola, 02 scfaoola with'but two pupils eacb, 167 
with thrssb 802 with Ave, and moro than 800U arhools 
not ezoeedlng ten pupils each These are nil nmalt Ill 
equipped, inefficient The report of the Kurveyors urges 
consolidation, with free transportathm for tlie children, 
this would provide better training at less cost 

CoUfernla’a Lofty Mountaius,^At least 60 moun¬ 
tains In California rlae more than 13,0f)U feet above 
■ea level, hut they stand amid a wealth of nniuntuln 
scenery so rich and varied that the> aro not considered 
suAkdently noteworthy to he named, according to the 
United States Oecdoglcal Harvey, Detwrinient of the 
Interior Yet If any one of these onnamotl mountain 
peaks were in tbe eastern part of tlie ITnlted Htates 
It would be visited anodatly b> MIHodm of people Hot 
Oallfurnla has 70 addlUonid mountain peuks more than 
18AOO Amt high that have been named, or 130 In all, 
as wait as a doaen that rise above l-f (Kn) feet 

tNuasr^Pall CBlorftM.^«-Tlis National Research Coun¬ 
cil toosotly celled upon Afteen leading orienUsts, as a 
touffnlttse, thsts men are to enlist the odootiAc re- 
sourcaa of the country In the Investigation of food 
vaiass; hitherto spOradU* noremente will bo coordi¬ 
nate^ and the stonograidmr's lunch and tlie laborer's 
dtofWBr pan are to be bvuUglit up to a proper calorie and 
vttito^ content , 1 $ is purposed to devote $ 1 O% 0 OO 
an^ny to thla nutrittonal resettreh, uhtch would he 
of tim hlabtotiniportaiies In everyday life, to any noth- 
yoBf ot ijbarta^ saiirBehclAMbd war periods. Another 
prmeto that Would opw within the scope of tbe com- 
mlttto la that of utlltolbg Imp antmala waate matsriat 
unAaftw fifiiHuiaptl ooi 


Aeronautics 

BetweWi Beval and Stockholm.—Ths Svsnsfca Luft- 
tniAk has estHhllshed on airplane service between Stock- 
iHiliu and IlevuL Two trips is^r week each way are 
lading made, the trip taking Uirce hours. Mall fnaii 
Sueden and ptissengers bulb waju will be nirrtqd, there 
iMAlQg HccomnuKlutlons for Ave iniSHongors on vnch trip. 
A subsidy for carrying mulls Is n^cthed from the 
Hwedtnh Oovernuumt, and It Is ex|)ected tliat tlie 
FAtriutthm Government will also grant a suthildv to 
p^>\idc for carrying mull fn»m Bsthunlu to Sweden 

More Light on the “ZR-S**, — Commenting on the 
faUl ending of the * ZU J ' dirigible, the lliitlHh periodi¬ 
cal, flipht has tbe following to suy ^Tlils airship 
was dcHlpfU'd to have a high celling—^27000 feet—and 
to tlilK liiU hir conatnirilon was kept hh light os was 
eimflldi-rod couBlstt^t with ude<]uate HtiH^ngib In order 
to ensure llglitness, He\erul departures fnnn standard 
prurtli'e wore tncon*oratod ouiong wbbh tite employ 
inent of fewer gas hags Tills would naturalh result In 
a greater portion of the hull being atTerte<l In the case 
of o\er or under Ailing nf one bag while the glnler 
length between frames would Im Increased. 

A New lOOO-Horsepower Englne^The tendency in 
n\lntlon aiiiKnirs to im toward largi r i^glncK on the «iQc 
hand (sq)erlHM> for the large {Huuienger-nirrylng planes 
and toward Kiiuiller engines for the single-neuters. Word 
now Cornell to the efToct that the FAiglnecrlng IMvlslon, 
MKHsik > leld has rompleteil preliminary design of a 
]|)00-hortM-pow er 18-c> Under engine The design Is 
being further developed on tho Imsls of 100U horsepower 
at 1400 rii.m direct drive, this simed en¬ 
suring great re11nl»lllt> and being favor¬ 
able to high propeller efllclonry In connec¬ 
tion with a large power output A cylln 
der of the propnmsi design has been eon 
strutted and tested with very satisfactory 
results. It la of the four-valve type, with 
welded steel Jackets. 

An Altitude ReconL-—On September 
28tb Jost Llcot John A Macready, test 
pilot at McCook Field, Dayton, Ohio, Aew 
u La Para biplane to a height of 43J100 
feet, according to his barometer reading, 
but the true height after the Instrument 
was calibrated stands at 46,800 feet, thus 
fMtahllshJng a new world's record The 
previous rec(»rd was held by Capt Schroe- 
der who, In the same type of plane, Aew to an altitude 
of 88,114 feet Tlie La Pere plane used by Macready 
Is equipped with a supercharger recently Invented by 
I>r H A Maos, which tokes cure of the rareAod air at 
high altitudes and also takes care of changea In mix¬ 
ture and keeps tlie radiator warm A new propeller 
of somewhat larger rise than umial was also employed 
ill tbe reconl-hreaklng flight 

Control in Circling Fllght.^An investigation was 
undertaken by the National Advisory Committee for 
Aeronautics at the Loingley Memorial Aeronautical 
Laborat(»rj some time ago for the purpose of <levelop- 
Ing Instruments tluit would record the forces and pod- 
tlims of all three contmls, and to obtain data on the 
behavior of an airplane In turns. All tlie work was 
done on a standard rigged “JN4I1' It was found that 
tho alndfiDC was lungltudinnlly unstablo and nose- 
heav} , That It was laterally unstable, ppolmhij duo to 
too little fUlH-drul and that It was dlrtHthmally un 
MtahU, due to Insiiiiblent fln area this last toing very 
serioiiH, for In case of lf»MS of rudder citntrol the air 
plant Inmwibitcli wbl|»s Into n apln from whUh there 
]h no will of getting It out On the other hand It was 
found iswslble to fly quite satisfactorily with the rudder 
bMked and safely, though not so well, with the allerona 
lucked. 

British Planes wlUi Uttle Planes Upon Them,— 
I xperlinents with a remarkable tjiw of battleplane 
which ninrles Its own scout inaclilne isitsed at the lip 
of one of Us wings lun**! been cnrrbnl out at Fartt- 
hoiYMigh, Knginnd. Two big Ismiblng planes have been 
flying over Aldershot with a dliiilnuHve airplane Axed 
to the upper wing Ho far It Is understood that the 
tests haw been Buccessfiil The parent macldnes have 
traveled at their usual |>nre althougli the engine of the 
HPoul nimhlne was kept running so that It was ready 
to dive off at 0 minute’s notice to protect the larger 
and bearier craft The aatomatlL releasing apparatus 
is ctmstrurted on ingenious lines, we learn from Atrial 
Age 11 erWy An expert pilot Is cnrHed hy the bombing 
plane nnd ns soon ns his scrvlrea are required Im climbs 
through the top wing and takes his seat in the scont 
plane By pressing a trigger be frees the smaller ma¬ 
chine which at once gltdes along the battleplane wing 


and dives oft 
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* Maa-Made lightning 

Ejqperiments with One-Million-Vcdt TransmiBsion That Point the Wwf to F^tura Power DiMrihnlloik 


T un nge of artificial Uffbtnlna uppeara to be clnse 
nt band, not hh h mere Htuico offert but aa a 
linictlctl lUMina of dlKtiibutlnn Hot trie power over 
natloa-wido areiiK. Onl) h few weukH buck the preM 
annnaneed the riilnilmirlon of ii HeriPH of teata aiinlnx 
to ralae roiniiien Jul (*urrentK to one-mlMlontb volt poteb- 
tliil and tlipn irnoHinlt that llfthmlnir like Lurrent over h 
pniperly InmilaliHi trunHiiilaMlon Unt The tiuiil experi- 
iiienrs wnukl Keeni to Indicate thut mirli high potentlala 
can lie generated and handled but there remain* a vant 
Hinoant of engineering i^ork liefore we can begin to 
ralee Uie potential of our electric ixiwer lino* from the 
preeent hl|rli mark, 2:20,000 votu, to still higher poten¬ 
tials. 

One mllltim volta U nearly five tlnies the highest 
voltage ever before plnred on a tninnnilsslon line. The 
220,no0-volt line referretl to is that of tlie Houthein 
ruliforniu Bdlaon Cotninny, now In course of con- 
Ktrui^on One-nillllon \olt potential Is one-fiftletb of 
the votUge tlmt a flash of lightning Is estimated to 
refiree c nt, aonirdlng to T)r Cluirles P Ktelnueta, the 
well kmiwn electrical engineer, so, wo are slowly coming 
to Use In our everyday life the counterpart of wliut baa 
heretofore been consid¬ 
ered a great destroyer of 
life and property 
The remarkaUe high- 
voltage teats In which 
one-mlllioD-volt potential 
WHS reniheil took place 
at the high-voltage la- 
tmrstory of the Omeral 
Electric Company at 
PlttafMd. Mam. The 
,iiH»it Imiiortant iwint In 
oonnaetlua with these 
tests is the adding of 
new and valuable know¬ 
ledge to the hsig and 
comitant study of high- 
voltage phenomena, up¬ 
on which calculailons 
can be hosed for the ex 
tension of longHllstunce 
transmission. It is also 
Interesting to note that 
these experiiiMAU have 
boon carried out by 
aped* lists in electrical 
tronsnilsatno—men who 
have Mem the distribu¬ 
tion of electric current 
on a long distance scale 
begin with 15,000 volts 
In IflOl, and culminate 
with the erectliA of the 
220,0Q0.vo1t line In 
southern California 
The object of high 
voltagoH In electrical 
transmlstlon Is pretty 
generally understood to¬ 
day The HVertige lay¬ 
man Hn>ro(dat«a Uie fact 
that the flow of electri¬ 
city through a conductor 

In very much like that of water through a pipe Hie 
higher the pressure or volts, the lew becomes the re- 
slstanre offered to the current by the conductor Hence 
In building u tranamlsshm line the engineer la ciA 
fronted by them alternatives Either hi use a heavier 
conductor so as to have the lowest possible resistance. 
In which caws a lower voltage con be employed, or use a 
higher voltoge and smaller coiidmtor, hut make ample 
provlalcin tor the increased insulation necessary to take 
care of the hlglier potcutlnL Of coudk, cunducton 
rapidly rise in ciMt for every square mil that is added 
to the cross sectloo InmUdoa Is toss expensive than 
metal, hence higher vollagos are resorted to Further¬ 
more, since there must be a line loss In all electrical 
tranamMon, It follows that the generatloB of electric 
l»owcr at one remote epA may not be GniuiiMrclal|y 
practical tor the reason that its t ran s m lsalon would 
Involve too long a line with too great a loss, according 
to our present standards. Dnt with a^vast Increaaa In 
potential tbs practlcnl range of electrical diatributloo 
goes up by leaps and hounds, so that water power that 
is tod^ considered of little or no commercial valbs 
because of Its extreme remotenew may yet be 
tomorrow In our workaday world. 


One ntilllun volbi is far beyond the c um prUhenaloo 
of the ordinary laynmn, stafea Dr Stelnmets. It if 
Interesting to recall how rapidly high voltage develop- 
roent In ihla country has pro gr e es ed. It la about tor^ 
years Since Edison first transmitted eleelrieity at eon- 
Ntant voltage. He iisihI 110 volts and Utor 290 voltn 
At this pressure, electricity cun be wait economloaUy 
tor about one mile. In the Intervening ftirty years, 
voltages bave lucreniwd until now we are mctually ualng 
220,000 volts, a pressure Just a tbonaand times greate r 
than that which was considered the Ibnlt of aafe pra» 
sure wlien Edison began hta expertmenta. 

Now we are thinking of one miUlon volts. While 
electricity, as these tests show, can undoubtedly be 
transmitted in large bulk if so desired, tor poaalbly 
thousands of miles, it Is possible that the mllUona of 
horsepower available at \urtinis points, such as Niagara 
Falla and the Ht Lawrence River, would find a market 
and be consumed within a few hundred miles of their 
source 

The big problem in transmitting this extreme potm- 
tial Is to confine the mirrant to the wtreo. The loos of 
a imrt of this nirroni through leakage Into the snr- 


raflo betwen the apuUng ffatanef irnw»»i jMdie 
polnm and tlw potential enqdoyalt ThfUlfiCH|jlM 
this page shnw the needlt gap gnt below It 
sphere gap, with a man jtiindtng be t ween m J^jbeiw 
electrodes ao aa to fafnlih i compariaoii^ tot* aa 
well aa a flaah-over teat on a atring Inanlatoiv 
about flOCMXlO volta. 



Tlw tplim ssp OMd In the l,00t,«KMroH twti. Tbt nwU* ssp •mpksfd Is 
tlM ■hitrcidw bdns hsld by Uin V-«bspsd mnporta. JhsMi Sonw id«s of tbs 
bt satbartd toss tUi vltw TMs to a Usb-vWlase ISMtotsr unt at abost SOO,O0S vsltob 

frtoi wlis to tswsr tiisnltsnsowriy, sirias dtotaow bohw evtv ris 

Detalla of Um mllllMi-felt tfa na m la aton taala 

rounding air is an ever present possibility. This leak¬ 
age takes place In the form of the corona- 4hat effect 
which toraM a crown of colored, Inminooa hose about 
nmductors. The recent miUlon^voIt expertmenta have 
brought out the Interesting tort tliat wiree tour Inches 
or nii»re In diameter would—and actually did—carry 
such high potentials without serious loss. Hboold we 
ever come to rollllon-volt transmlsriim. It Is Ukety that 
hollow tubes would be tound more ecoioaiical and Just 
as effective. It would ntao be tound aassntlal to build 
the high tensioB transmlstlon lines tor canytng ooe- 
mllllon volta on high towHn, la order to keep the con¬ 
ductors out of tiM reach of any danger to human life. 

Aside from the tnmamtaslga line peoper, there are 
many problems tn the wa# of tnmatormtng apparatus 
and switching gear. In the experlraent* the original 
or primary current was 2,000 volta at 00 cydeo. Tfala 
current was stapped by passing thfongti «oa tranatormer 
after another—« eaacode arrangefnent 
Our cover flluatration has baso prepared from on 
actual pbotograiA, showing virtually g mlQIon-volt cur¬ 
rent JomplDg an air gap batween needle pdafe. 
high voltage BMaanrements are ganeraDtT talma by 
means of a needle gap, aiiMn thetor If a rtff Moita 


By Hi P« Grnftu 

I N approximating the Intrinale vahM ^ fba taom trac¬ 
tor, the larger item In the aceoant Ig nt supe¬ 
rior power la action. 

Among the Icsecr Itams Is the economy of fuel. This 
may not appear so large uDtO we strike a c ora p nri aon 
between the cost of tractor fuel and horse fUtl. 

8ome figures which I bave recently obtained from a 
California farm tractor expert afford a very oonviniant 
basis for making tMa compartaon. 

Tlie problem conslata In approxUnoting tba fuel eoet 
of 100.000 honie>powep hours, as produced aa one hand 
by the horse, and on the other by the torm tnutor, 
liCt us take the horse side of the question first* 

According te this ex¬ 
pert, It would luqntre 
801 tone of bay and lOt- 
62A bushels of min to 
do the Job. 

Taking the average 
price of hoy on the Pa- 
dfle Ooaat at the prie- 
ent time to be fiUD a tea, 
the hay Ham In tUa sum 
111 arltlimeUe would 
amount to IfiOBfi TU- 
lug oats at $Ulfi pw 
bushel, the groUi Item* 
would amount la fiz- 
TOO, total, 

Now let us igme the 
tractor side of Ike prob¬ 
lem 

It would rnqolrt 11,- 
2fi0 gallona of dtotlllate 
and 760 goUona of oil to 
accomplish the lOIVQOO 
horsepower boon by the 

tractor 

There la also a qoea- 
tlon of Ifis poundB of 
cup-graaaa, but thia la 
Boefa a small Item we 
will leave 4t out 
Distinate In OaUaod 
today costs the oonsom- 
er 14^ enta per gal 
Ion , 31A0O gal Ions 
would coat |lfi8L26. 

OH ooata about «IJBD 
per ganoQ, 7M gaHoos 
would coat tOOO, total 
$2881.25. 

Dllfereaea In favor of 
the farm tractof, $161 
288176. 

Tbls qpems almost In 
credlbls^ but it is undoubtedly trufr Wall, hen la still 
another Interastlng phase of the queatlcm. 

The hay and the grain tod to those hones could vwry 
easily be replaced by straight human tqod peodtt Cd k 
and If the horde were to be ^mtnaled $wfi tooM 
be saved and added to the wortffr toed eiti^- 
Tbts aame tractor expert intoratt ms that 40 h e r afes 
will sat tba produce of 200 acres of land pir fitotom, 
or In the aggregoto the hdrasa of tba United fttMto re¬ 
quire tor toad the prodnce'of UOfiO^flOO acres Of Mad. 
or enough to support not Icaa than 
IPl.inlBata tha hone poiMfiatIdn of the Unltafi l|H$tea 
at a MnKto atrbke Ml turff aquivaiqtt of thqlfiHfe 
sletenee over for huwait i nnawniprioo nnd 
food supply would ba 48 qMp 

But thu la not on Um McMa 

doaa not oonw fhiifi'oat $blli hat bento# ntol 
th^ ijogjd W peitofaly tofidW 
•nliaH* a* imam faotkA^ tbw, fSSiSSa^0m 
tba luiA j u rt t Urn maaamaaM ffmmOf 

at maHUm pama wHaitt paw* i» MjiiH 
tfMr and vipilgiiM M 

«ta4a «f ihs vaal tlM la MHMT wit 
ftwn tba I 
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mm 11mm MrM nH ttal «t ftmtam, mm Um floor, tlppltif Um ctetn noir om mv md iww onotbtr. eolUdtiur ftad In ■oiwrol iMiitf tbo eeoupuU a hlhrioutr ruagh Ua«. 
W Ofca at tfco ««d of tfaoM kaa oraa flo onmod in a oirolo and at tba mim tfaw pHak ap and down u thmuth rldins tbn wevm. Th« afftct !■ blsUy odlfyiiia upon tba paa- 
MMMm Tha Aut aata of tba roUar ooaatar. whlob maba poo d b la oobm a f o l a tto aa that wooU hava been out of tba uuaathm with tha imal kmiter can 

$MM of tha jo7*fMfaiv atanta at tba aair aauiaaaiaat park In Vanlcff, Cal. 


fleow New BieduatoJ AaiiweaieBt 
Devices 

T &B netet wiBofliioMMtit of a VmlM, CbL, miiiim- 
VMnt pmaotar ta th« aflhet that hla new i»t«r 
vMUd hava all aaw i»lfaaare darfeen waa not takao 
haftteolariy aerlmialjr unUl the place In qnaatlon waa 
thrown open to tba pnUtc. ThaD» for tba fleet time, 
fiba amnaamant aeefkeni raallaad that he liad made good 
hla promlM and that tlie pier bonaed one 
of tba moat atartllng eoltacttona of ma- 
ahanicaHy Inganlona contrleaneoa yat 
bmit. 

WliUa Ultra are literally doaana of new 
niaefaanlcal darlcaa for tba aminainent 
and ‘tbrtning" of tha i^admiroaaalcm, 
a daacrtption of four or Ato of tha moat 
IngHifaaa will aanre to give a good Idea of 
tha reaoikroefalncw of tba man who da- 
aignad tlwni. 

Tba flret concaMlon one anconntara on 
tba new plar looba at flret glance to ba 
a nttmbar of round wicker chain on a 
roagh aaa. Ae a matter of fact, the 
floor aaiigtati af a number of dteka, eight 
or ten feat la diameter, each one of 
wblcb nnro^vaa indapeDdently of all tba 
otbare. 

Tba cbalra are monntad on an Iron 
plTot They are each looei When tha 
cnatomara are aeatad la their little chain, 
the dlaka etarC to rerotra. Aa the cbaln 
roll about, they enoonnter tha nurtone 
dlakh flnt one going one way, then one . 
golag tba other way They bump to- * 
gather, bovnea annind. and otbarwlea 
trarH In nnexpactad dlractlone, whUa 
tba paeaanger aaqwrlaneea a aansatlon elmllar to that of 
a atnnt aviator 

A devloa known aa the *'Dodge-Bkn'* la a Clever piece of 
^actrlcaX and mechanical work, flnwll can, fitted with 
atawlng whaCU, are placed on a pollebed hardwood 
floor A trollay ebnnacto each little car with an alectrl- 
odiyobarged maeh and acraenlng overhead. The car 
la moonted on caetara. Whan all tha can are occupied, 
tba carrent la taraed on and the paaeeogen endeavor 
to ride around the floor without colliding wiUi other 


cara Aa tha etaarlng wheel operataa only tba trolley, 
and aa the wbaaia are indepaodant of each other, tha 
ataerlng la only ralativa and It reqnlrea extreiiw aldllty 
to dodge the other fellow'a car. A foot pedal la pro¬ 
vided to control tba car and stop it when neceMaary 
C^iUlctona occur every few aeeonda, but aa there la a 
heavy Iron bumper aronnd tha bOM of each car, no 
damage la done and the ridara gat lota of fnn out of 
the thing. 


The centrifugal aancrata ndzar 

The time-honored roller coaaler baa been revolution- 
lied Into a thing known aa the “Boba," In which the 
naual cara hava been replaced by a aort of aeriea of Iron 
baaketa, mounted on wheela. Tbeaa baaketa are con* 
nectad together Into tratna. but beennao of their Inde¬ 
pendence and amallneaa, they operate like a blcyde 
chain and penult the trelna to take extremely abarp 
turna and ateep bumpa with safety Henoe the **Doba" 
provide tbrJlIa that tbe rollar ciNuitor with tta long 
(Ccmiifiaed cm page g7g) 


A Centrifugal Concrete 
Mixer 

T HM oiienput t)pe of nintainM med in prqmrlnf 
concrete for InUiratory and (.‘ominercial purpoaea 
Im NUbJect to competition If exhauatlve teida now being 
made by tbe Cement Rectinn of the Natlonnl Hurrau of 
Btandarda aatabllah tlie merita of a new centrlfngal 
mixer, designed by a New York City engineer The 
newly-designed apparatus for mixing con¬ 
crete la one-half yard capacity and oon- 
alata of a horizontal boa I which la rotated 
about a vurtlonl axis at 70 m gO r p. m. 

In actoal nae, the contents of tha bowl 
are thrust outward and upward by the 
eentrlfuRul action, and are deflected back 
In Mtreams to the center of the container 
by four fixed deflectors affixed to tba 
stationary frame To unload tha mixer, 
the operator slightly elevatca one of the 
deflectors, the mixtare prisveding to floir 
over tbe rim of tlie bowl into a hopper 
or chute Complete mixing of a batch of 
material, umler favorable environments. 
Is iDBur^ In 15 to 00 seconds. 

Cbmparatlve tests conducted by the 
Bureau of Btandarda to determine tba 
relative merits of the open-pot container 
and the centrifugal mixer Indicate that 
the grinding action of the latter produces 
sarh a fine oggregnte that stlfTer conats- 
tencles were obtainable The IncrMse of 
fine material U such as to require from 5 to 
10 par cent more water to Insure tbe same 
degree of flowubtllty as that In a similar 
batch subjected to the open pot or labor¬ 
atory mixer 

RcsultM of governraent testa sltow that If like batches 
of aggregate twmeot and uator are mixed In the same 
proportlf»na In tbe two types of containers, the strength 
of the concrete yielded by the centrlfogal mixer la ao 
per cent higher than that amalguinated In tbe open pot 
mixer Uowever, this superior strength Is attained at 
s HatTlfloe of flowabflfty. which detracts from the seem¬ 
ing MU|>erlorlty of the centrifugal mixer In comparative 
testa By adjuatlng tlie enter content with tlie view of 
(CosBnved on page 278) 
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The Story of Cork 

Where the Raw Material for Stoppers and Floats ConiBa fronlt It & 

By J F Springer 


E VSRYBODT knows what cork Is, and li more or 
1mm BC(]oalntetl wltli Uh uhc Bat cumpamtlvffly 
few have ileor lUiaH om to the parts of tbr world 
whsfp It In iirtKliK.t'd and tin? priNlse way In whidi It 
crows 111 INirtiiKMl, SiMilu, soiitbcru Trauco and aen~ 
eralty the binds hlna in nnd near the utmlern Modlt- 
ernmi*un curk Is produced, <in the largOHt scale in 
l*ortUKal It U a produtt of p species or of two species 
of the oak (i/aercN* tuber, qumut ticcidentalit) No¬ 
body MH*ms to know the uriain or the cHsentlal meaning 
of tuber Some gutwacs have been made, but nothing 
Hubstautlol has been aHcertHlned Similarly, the Eng¬ 
lish word cork seems to be of uncertain meaulnx and 
derivation lint there 1 h iierliaps a plausible eunnee 
thm at least with the Spanish eorvho (cork) and the 
iMtlii eorie* (bark) It bos l«en suggested that it is 
a corruption of qmirtut However all this may lie, the 
thing Itself 1 h definite 

The cork tree gr<»ws to the height of 20 to 00 feet 
and the bole atUlna diameters up to 4 feet Bnt this 
diameter has certainly l»een exceeded In 1877, a tree 
In a curk forest In the province of Gertaia In northeast 
em Spain moasortd 10 feet 8 inches In drcuinferencc 
llils moans a diameter of 5 feet 2 Inches. The height 
up the trunk was about in^i feet This tree was estl 
mated ns having at the time an age of 150 or 200 yeara. 
The foliage of the cork tree consists of amall evergreen 
leaves, s]iougy and Telvcty to the touch The edge la 
of t)ie saw-tooth t)|ie and the apiieurance of tlie leaf 
la glossy A repn^aenUtlvo leaf measures, say XVt 
Inches long by ^ inch brood The roots are robust and 
spreading, and arc not always completely hurled In the 
■oil The blossoms come out In May and the aconu 
rliien In Ibo fall or winter The latter arc of impor- 
tauce, since when fed to swine they are converted Into 
a high quality of pork particularly ham Spanish 
mountain bams have what is called a **p^uabt'* dnvor 
A notable thing almnt cork inn s Is that they are apt 
to require more diade for their roots than their own 
foliage snpidlcs, if gissJ harvests of cork are dgaiiwl 
One mode of meeting the requirements of the case Is 
to manage the new grove so that when the trees are 
about twonty-flve jears old the branches of the trees 
will touch one another and the general area be fatrly 
(Hjvered Another method pMceeds by the IntrodoctUm 
of trees of other kinds In the iotervenlng apsces—guoh 
trees as, for example, the olm, the ash, the pine. The 
function of these trees Is to supply shade and keep 
the ground rich In vegetable matter Cork trees, like 
milch cows, may 1« overfed, with somewhat MmUar 
remits 'lliat is, If the ground becomes especially lidi, 
the quality of the c<irk falls ofC. There Is, however, a 
goodly amount With poor soil, the amount Is lesM but 
tho quality Is g^Nsl What Is desired Is a combination 
of prodmtlou and high quality 
The cork of commerce Is the exterior shell of bark 
This is HtrIpped from the trunk of the tree and some¬ 
times from the larger branches. Thu young trees are 
left to grow In the natural way nntll they have rcachcNl 
a fair age and a tnoderato alxe 8]wnlsb law requires 
that the ctrcumfiTcuce Iw 10 Inches, which corresponds 
to a diameter of nl>out h liu boa The tree will then be 
alxiut 20 years old The produ(*t of the first stripping 
Is imt of the best qiinllty However the tree at once 
prciceetls to renew the covering and produces one of a 
finer texture This Is not removod tor eight or ton 
yeara The bark Is perhaps l»est regarded as for the 
nuMt tmrt dead tissm Tho real living skin of the 
tret* Is tlio pboflogrw. It Is the seol of growth of Iwth 
tree and l»ark. Each >oar It produces two layers of 
t'ellB, one for the tree and one for tho outer shell In 
the course of tlie eight or t(*n years after iho first strip¬ 
ping, the th)(kness will have liecome Hufllcl-niry great to 
wnrrnqt a second slrlpplng This cork will ho of betb r 
quality than that first produced, tho texture lirtni 
liner This proceM ot stripping again after an Interval 
of alxiut-p ’\ears Is tlie easttmiiiry practice, It appears, 
of the loMiug district With the third stripping at the 
age <»f say 40 years, tho tn*e propiTiy begins Its output 
of high gmde cork It conilpues productive ftfir upward 
of a cwitury An authority upon cork growing In 
Algeria Isys down the rule that the new eoric should 
uot be stripped off until It has hecimie <X8 inch tbtdb 
The first cork prodneed hr n tree (romfto-boniJol has 
but little value commew lolly, bemuse of Its eoarue- 
ness. roughness and density The second barking 
dHroji) while not so good as subsequent ylelda U 
sumciently valuable to become an artlde of commwea. 


A peeuHar rircumstaucc ia the fact that the prodttqt 
of the larger braiKhes Is often better than that of tbs 
bole In actual practice corii la stripped frcmi tfaia 
tree at very dlffcreut thicknesses, ranjHfdb mTi tjPOm 
Vk io t% Inches Naturally, the anuMut of oorit pro- 
duoed by a tree wUl vary tritb the tree^ Iti s«ei and 
tlw lenihb of time the bark haa been accnmniatlng. 
ITurty-four to ififi pounds per tree la a fhlr raage. 



The atractaral a p pa ar ance of dark as revealed by 
the mlenMcope 


The stripping, as one might easily Imagine, la not a 
matter for a cureleas workuMn nor for unsnltiMe tools. 
The hark itself must be carefully preeerved In oedar 
not to lessen its value eonmerdally The weU-beInf 
of the cork tree must be cared for adequately, otlle^ 
wise the source of profit may be very lertonaly dam- 
uged 

The inner iddn, that la. tha troa rirtn. moat be pre¬ 
served. If It la broken through at any point, there 
will never again be any growth at this spot If the 
true skin is madi damaged, the very life of the trse 
may be imperilled. Of cottrse. after a stripping* this 
tme skin will be egpoeed for a time Tot this reason, 
If a sirocco ts ragtag, the trees ohould not be stripped, 
as exposure at this time mld^t very well naan an 
exceaslve drying of the skin leading to fntnve a b as ne e 
of cork. 

It has been propooed to protect the true slda with 


E verybody know xthat cork boh 

bko ond a more or Uu acquomtoJ wAn 
111 use Comp<zrofivc(y /ew haoe anp 
clear ulea at io ihc parit of the world whm 
i< IS produced or the precue fathton m whudt 
d grows. Thai U u m a general wop a wood 
or a wood product most of ut prohabh rsobge, 
;usf whtti relaiion the crop heart io fires 
from which li comet, how if u barvgslfi^, whoi 
Uaie the hanteti loopet the tree oi, arid sMIor 


qaetUonh mn*! be a dark enough tecret to tho 
ma/orUp of Uiote who applp me coi^jterew to 
the neck of a fiolfle or wre^le wtth omolbfac* 
torp sufisfifutss bke the pendpofe or tho li^ewer 
In thu arfKk Mr Springer ^oet us a csinprs* 
hemwe aecourd covering oU theteptdnb of pax- 
z^sment and more ficstdei—THh EMltift. 


the newly remofed cork. TbU la known an the Caw 
grand Uothe srsteto. It proceeds by arranghv the sew 
arated bark around the tree; bat U dosa notaoem to 
have been widely adopted among large prodnem 
The Rpanioh method of atrlpplnc depends apM a 
long-handled Utrttet Oreaemt dbapad aatm bm otao 
been emidoyed, eepeolally io Algeria. Whatevet the 
tool, the worieman makes tmo qots^ round tn%,, 


one above and the dtbnmadt ike g riri td . 
cot dear thwagh. theae srilsjnKahd j 

foUowed by OM or t«n Vmplfadtn^ mies. A 
may be taken of batunt cMlbit qf riTPW/ 

After the vertleal enta on 
uses the batcheti Insatta . 

priea off the bark. Good jHtoiafint ari0,a^J 
raqniradi The work la demq la miH oomoeft\ 
terlor eurfaoe U rough and wqodr* 
due to expoaore to the weather Two JdkWjon 
terial la boiled, wharanpon tha aaalaka rimih lays# ntar 
be eerily scraped oO. The loaa la waigbti due fia riUa 
scraping operatlan wiu ma up Io the arighhiwmfld 
uf 20 per cent The boiling procedara reaolta In the 
elimination of tannio add. The vdtnma tfi the boffk 
Is IncrMsed and also tbq riaaCldtr 2a ahoTk mR»r 
boiling, the cork Is comparatively eott and pUpble aeri 
may ia ooaeequenoa be ftatbMmd out and prind^d fii 
layere. 

The corit f oseeta are likely la be In rather rnhftuapi 
iUe ritnettoae—4 b the aHmnfalne and hlUiL It Ja wlw 
eeeary therefore to get the crop ready for Maapertn- 
tlon A rough aorUng for quality and thlpkama ta 
gone through with, and the vartdne tUmm wmh op 
Into rough bundlM and put npOn the backs tim 
bnrroe. Ae the cork dost not weigh mneh, the aaimal 
le loaded from head to talU or nearly ao^ la erddr to 
provide for him a anitabte load. In tha prinelpel dim 
tricte. tbera may ha a Uae irf 80 or 40 or area tOO of 
such loaded burroa In a elngla **traln.** 'JChey art on 
their way to the railway, and cmutlinta a very appro* 
prlata meane of aocompilahlng this first laetalmril of 
the neoecaary transportatloa, as they art compalettl 
ta throad their way over narrow and predpnona patha 
la the mountains and hills and to pam ihroimh Itm 
aller-Uka streets of the intervening vlltagee. 

Once at the rafikay. the tranepoitathm becomea a 
simple^ everyday aflEalc. The. dealinatloiii Inriodd aaa- 
porta of Bomgal and Bpaln. SevtUa, 14 Spain, la par^ 
hapa the ivladpal receiver of raw corit Here ca thn 
banka of the Onadatqttfvir tbs eoik $■ In port mean- 
factured and In part stored and shipped* Pprihg tha 
latter part of the summer, tha atceat nmnsO: pro pfatty 
wfll dependent upon ootk In aona Aandrads ei 
burroa with their loads will be fi&lng Che streets na 
they pass on tbelr way to this or that warakonsa or 
fhetory, If the cork ta to be shipped, tha balqa am 
o p ened np and the edgoa of tha bark trinfmedU Tha 
owtk la then regraded lew quality and tUetawsA Altaw 
ward. It la packed Into bondlea or balaa. A nauat 
neawd of packing reqnlree riiat large flat plaoaa 
(jdanke or tablae) be put at the hottom and that the 
smaller pleoae be built np Into a maSi above, and that 
finally a second quota of big, fiat Mbwe be put On top* 
The irimla bundle |s then eomptaaaM^d hound Steil 
hoops or wires serva as the bln^mymatu^ just os 
with us In baHng hay and cotton. the baling, the 
ooffc tot ahlpouat to aft ffirta of ftm gloha- 

Oork for manuffu^nre in America U natnraUy rearived 
at Atlantic ports, porrionlady at ^hUadelifida, New 
York and Baltlm^ Arrived at such porta it may 
or may not tequire further shipment by mtlrood to 
the manufacturing plant 

There is a wondarfut variety of aaea to which oNcfc 
la put But the re quiremm te of thees uses vary 
greatly I ao that It Is refy aeesaway Mr grade jhha mw 
product with fispactal refaw n ua to tbd pnipn vpo tp 
wMcfc It to to t* p«t, Tlw MW MtofUtt k|f 
bad two ffwdtoM Wrt tlMM awMteto 
Hodm toutttactam, tmfMm tni^ t|ial!'M|fi!w 
doeo in dw MllbbWtiood «t 19* flfllWMW VMM 
ftinIVD VMdM BdaiM, b* iMto dtou 
9t& 8 MW o< tb»Awwtowb v wvftm toy mmiM'jw, 

of Ipmr ^ y- 

In « v ak t*i ( 
of tha oerit 

mmea w o Boc caa corg oaiv wnso 
otmamnaMioa of 4hhi ooMfiiMmitta 

Hit wMa'to Itt 

Thto bM M Hh 

todniit M,«vws w 













cygiK^tfDcatty. At ^ Mi f4ctofy» tlw 
liMnf lUiaAfvivi doMbj a 

itMA knSfii^if MrcMar ton. It ba« an 
a rawr nAjmktoto Mhaw a nara atorl/ 
aaqirtor ki|U* wovOd fait tin strips axa tttte operated 
ott a tabular paarii rotatlai like a nacbtne twist 
drOi Xhlf wdrtt Is done wiltti Oie greatoi rapidity 
Vka riliappcra as thsx eons from this cqMtratlcm are 
If tapsM eorks are wanted a aappie^ 
ItofajT opesattoii U earried <m with another rapidly 
IhMto dnHar kalfe^ But the toevolai accounts 
to Mf tona of the OdttSb lUnr stoppera are made 
ekto Uww et the obi Athmlsh itietho(L That U, 
eme to stto hata beea cot and to outer nragh 
erpat has imm fato off* to strips are cat into box- 
Biia p toe e ' j n r a to e kip lpeds. From toee rectanialar 
toto tks efc oppeg e are faSblonsd. Often this fsshloii- 
torlh 4ons feiy hand matods. The maldnf of stoppers 
Is THry wastsfikl, so much so that only about dA per 
omU to origlnai wetgbt of raw corkwood remains 
Iwto dnisfced artlels. Bence to eltots to use the 60 
per cent OompoaltlOQ oorit Is made from waste with 
to aid bf proper blndlni snbataaoe. ThjUi oomposite 
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propoitUma that In excess of 1(1^000 ledier paaos have 
been StlUaed for eotries. books* embiid>liis 5000 
occenlons each, have been dUed with uniatI uuk tm 
lodlvldoal or groups of parasites, and the toil'd hnlger 
account is being written. The speduieiis, uiHiti belns 
conslgnod to the dSoologfcal Z>iirleton of fiie itureau of 
Animal Industry, are bottled In a prcenrxtui;, ilnld »iul 
tbo label reflecting the contents Is enouHtal IrhIiUi of 
the oontainer to avoid blurring or elTiMXMiMiit Tin* 
data Inoorpomtcil In the big daybooks of tlu luUoratory 
Include the technical name of the worm or pnniHith 
Insect, date of collection* by whom ooltcctcd, and the 
location of the 8t>ednien wbtti taken from Km lumt 
The flnkeH, tapoworms, roundwomis, paraaitir inseciH, 
ticks and mites are predomilmnt la the Wf>rid a laripwt 
collection of live stock niomles. The bulk of the vast 
assembly of parosltos were fOrmeciy unhidden miestH 
of mao, liorse, mnlo, donkey« cow* sheep, Rout, swine, 
dog, cut and poultry The Bootodcol Pnrk of Wanhlng- 
ton, D C., la likewlee a oostribntor to the rolloctlon, 
wild animals yteldlng a vs|led assortment of proving 
insects. l*orelgn amntrfes toke oonsignirieniH <»f tlndr 
undeslrsble guests, solidting to Department of Agrl* 
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of Animal Industry would answer In this wise IV hat 
hiiH h(>en done the world over in enidicutUig puruMlU*H 
from duinostk tuUmuls has been asscinUHl In coniiiact 
form, tim tiifomiiittoii lielng nuUklj a\utlah]e to farm 
era, velerliinrlaiis. ph>slLlanH and Mduutlsts. Tlte 
kiiowli^lRo nifi 1)0 aiioodlh praotlrnl «i>tdlcutli»)i 

Take a glatieo Into the iiaiU of the /<Hihit,leal Division 
aud ntitv the \uriety of liatulrles ^^ld(h diuft uixai 
this fund of Information* 

The Unltol ^tal(*K Vrniy HntmdlK u ooiiHlgniaent of 
smoked herrings InfeHtiMl with roundworniM u tltlxen 
of North Dakota dt^Mlres plrtun*H of lumisltes to Ulus 
truto n hratk, ii funner fu Moilda KeetvM a niiuMly to 
cxiiel kidney wonus from awlm a n^Hhleiit of IVnu 
Sylvanhi Hiihniits a group of lung woriiiM from sheej* 
for examination, a rural dweller in IUIiioIh cunHlgnM to 
the hilioratory for analysis some earth noiiua found In 
tbo drinking water, ii eoiniutnlul eniinirlMC In Mary 
land MOllcltB exitert Hd\lce eoiuvrnliig ii hMiw powder, 
an otheef In Texas sends to the Z<N>loglnil Dhlslun u 
collection of ticks from h gfuit u meat liiKpectIun lu^r 
\ictt submits for lns(M*(*tlon n haiii liifi^Mted with iiiltos, 
with the xtew of elidtlug information aa to control 



U A sork Wsa Awfsg tbs WPM Isw tnsik sad frm mrsstog bmasksa A A sorosr of s oomos roam la the wrk wMolmwm of Orville a, Preiwrinx tlie cork for wrrloso to the nllrasd 

Bsfors and after the cork harvest 


SMtsrial then beoomss basic to a whole Uae of mami- 
totnrsd prednets—table mstii Ashing line floats, poi* 
Ukibg wheels* etc; A ipedsl materiel to heat Insula- 
to fii also made from to wasto-thet le, In toie cate, 
ton inuMdated matotsb 

Wa U. a CaBMtSn of AnbMl FiwudtM 

V waawiatm 

f r* tto Sw*M «) ABliMri ItiAutrjr at the VaftMl 
I nftm Pegiurtawt at AgrlcaltBie mata aboH*h«d''«a 
tl M l n ithiJ Wnmitiea< to be Mr«-4te leboretOTr eol- 
petwttM whtefa Infbet domeetle 
UWtOe4 'fOH ebtnweHailly become ibe impertr «f 
OrOltteiMO MoMiai. So eompreheutee 

" I Ute enMmft* tamwIeSie nletlaf to pere «4tleb 
r tencbb CftttK olie^ retae, pobltrr eiM) other 
^■tweSbW tbe,MO*M eoneetlOB of aenuttee ia 
Ad* tknt^Aiectfla Ob&greauenal laglriattoci aato 

? l t % ‘g^agsasrA- 


culture to Identify thcfie parasites and prescribe ctm- 
trel metboda The Investigations primarily* however, 
concern thomselvea with enemies of the live stuck of 
American farmers, the masaed knowledge lending Itself 
readily to application afield wltorever imrasites Infest 
domestic animals. 

Augmenfing the 10,000 bottled sperfmens of nnfnial 
pamsftes la the largest card catnlognc and Index H>stem 
evep corrsled on the subject It is n monument to the 
efforts of Dr A Hasfiell and his nHooclateH for on un- 
tfpken period of 80 years. Fitim 1002 to 1012 there 
Woe puMlsltcd 2768 pages of authors’ catalogne, and 
to unpublished nuitertal which has slnt« accumntatod 
win swell the pages of tide volume The lufiwmation 
na to tspewnnn extends through a book of 467 purcs, 
printed in 1012. A catalogue compllod by C W Stiles 
and A Hassell during 1020 consumes 886 pages, while 
kncwlgdge relating to fiukos embrace 461 pagM. ap¬ 
pearing In book form In 1006. 

Quite logicany. the Agiericnn live stock grower and 
farmer iDqntres as to the serriceableocea of this pro- 
ftmnd knowledge when hound between Uie lldr of a 
htyflt, wlilcll has quarters fn a laboratory tn Wash- 
tiMtot I> 0 The SSoologIcal Ditlslon of to Dureeo 


methods, a veterinarian In Texas Invites dlecusslon of 
a tapeworm fmm a goat, a (H>mmerdal cuneem soUctls 
Information on dips. 

The development of a new tlieory concerning the dis¬ 
tribution of the tapeworm among inmlirv, the rcoom 
mendtttloa of gtisoUne In treating wouiuIh Intotetl by 
S(*rmv woniHi, eii»erKrH (ils Iwking (o the rearing of 
lambs to marketable nge wKhout lots* from stomach 
worms, and ttie ndnlmlrlng of losses fmm roundworms 
among ^oung pigs, i'omprlse ns'cnt contrilmtlons of 
tbo SSooloRlitd DlvNlon to the study of parasites. Field 
InvostigntloiiR In Md^un rouiity, llttnols, Includu ob¬ 
servations of 5.560 pigs on 20 fantis wliere loeses from 
roundwonns are being rcfluccd The method employed 
is Prior tn farrowing time, loose Utter Is removed 
from tlm farrowing lions, tlte latter bring given s scrub¬ 
bing with Imlllng water and lyc Ten days before the 
sows uro expected to farrow, their udders are ctenned 
and tlift sows placed In dean pons. Soon after farrow¬ 
ing the sows and pigs are idven quarters In a clean 
pasture^ Some iiortable sheds or latUHes, which follow 
the snoculent pasturage, afford shelters for the sows 
and their oflhprtng The hNwes from miindwonns when 
this method Is followed are almost negligible 
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Saving Uncle Sam’s Pennies 

The United States Buxeau of Efficiency, and What It Is Doing to Ccmeirve Fedenl FunA 

By Heriiert D. Brown, Chief of the Biuean 

Abstracted from a lutiier read before the National Aaaodatlon of Manafactnrm oa Se pte mber iSth* 1081 


T HBRB have been efforts In the past ti> Investigate 
the oonduct of the bmilttees of our Govomnieut, but 
none of them have amounted to much save In the m!cn- 
mulatlon of data of valnc The present nnreda of Bf 
fldenciy began on March 4, 1018, as u division In the 
Civil Henrico ConimlsBlon with an approfirlatlon of 
$12,000 for the first year It became an Indeiiendent 
ostabllshment on February 28. 1016, and this year It 
has an appropriation of |12fV,flOO It la the only office 
of the (lovemment created for the cxcluatve purpose of 
saving money t all others ure engiigial In spending It 
I had the honor of being conuectod with two prevtous 
oomtnhnlons of similar character Having observed 
tbs efforts of these organlsatlonM to Improve the depart¬ 
mental service, and having studied the reports prepared 
Igr the gifted men who were membene of these orgsnl- 
sstlons or employed by them, I came to the ooodneloa 
that they had fallen short of rendering the great ser¬ 
vices which might liave been expected of them, because 
they had not perceived that only by personal Investiga¬ 
tion of the offices themselves* by tact and patience In 
dealing with the workers of those offices, and by abso¬ 
lute wlllingnees to surrender an credit for their aer- 
vlooa* could their ends be attained I belteve that only 
by winning the goad will and cooperation of the admln- 
tstratora and the employee In tlie offices in which the 
work Is dons Is It possible to achieve permanent results. 

First of all* tba watchword of the worib must be *‘co- 
opmthn, not ooerdon." No officer of tbe Qovemment 
Is happy to have an outsider raine Into his oAoe and 
assume to dictate how many dorks he 
should have, and what he should pay them, 
and how tbv should do their work 
Beoondly, as a part of tbe general pul¬ 
ley of cooperation It was necemary to 
adopt tba prtndple of **bo p^lldty " It 
la daugerous to the soocem 'of our work 
eveo to maka detailed reports abuut U to 
OoniresB, if there are to be published. A 
bureau chief Is not likely to be much more 
amlabls If the delloaoencfes of fals offloe 
are desert^jd In aa anuusl report than If 
they are deacribed in a dally paper It 
has, however, been no part of our poller 
to conceal onr <qiaratkMia. Although our 
published reports are meager, there is no 
lack of typewritten reports In our office 
which contain full and detailed accounts 
of every change and recommendation hir 
which the Bureau la rewmnalMe. 

Tbe tUrd prtnctpla guiding the Bureau 
In Its work Is that It acts la an advisory 
rather than a snparvlaory capacity 
The fourth principle that seemed to me from the first 
foodamnUl In efficiency work was the substitution of 
what might be called laboratory testa for academic 
dlecuarions. There has never been time nor IncHnatlon 
In the Bureau of Rffldency to write lengthy reports, 
but there Is always time for careful experiments and 
prolonged teets of propeaed operations. Our general 
practice baa been to take a reprenentatlve part of the 
worb to our own office and exp^ment with It until we 
have devised what we believe hi be lietter or more 
economical methods than those employed. 

The next principle that 1 felt was important was 
that empfaaals on “team work** might develop on esprit 
de corps la the Burean that would offset In some inaoa- 
urs the small salaries paid by the aovemment for this 
kind of work compared with the salaries paid by pri¬ 
vate firms. 

Finally, as a sixth principle^ It was clear to me that 
the Burean must be abaolutel^ and under all dreum- 
stances non-partisan. To an eAdency organisation It 
■huuld be a matter of Indifference what party la in 
power Good government should be tbe only interest 
Generally speaklug, our Bureau does two daises of 
work. First, we handle ^blems spedflcally assigned 
to ue by Ctmg r e as , either by statute, by reeolutloa of 
either House of Oongrecs, or more or fern Informally 
by the various committees and Individual mnnbers of 
OongresA Second, we aadgt beads of dapartments and 
bureaus in developing better methods and procedures 
for doing tbdr work 

Oongreas bss, fran time to tims, given us a wide 
variety of thbnin to do. As a result of onr raeom- 
mendathms, legislation waa enacted at tbe laat aaadon 
of Ooogrees abolUhlng the S ub trea em riee, Tide reeons- 


mendatlon ahme resulted in saving nearly half a mil¬ 
lion dollars a year In uUmlnlatrative expensea and about 
$2,00(),000 a year In Interest on tbe Public Debt We 
have Installed a system of effldeocy ratings for tha 
employes In tbe Post Office Departmmit We art an- 
gaged at this time on a slmllor installation for several 
offices of the Treasury Dciiartment We have made 
actuarial valuations of the cost of the various pension 
plans which from time to time were proposed for retir¬ 
ing superannuated employes. We have Instatted an 
accounting system In the Indian Rervice For about 
three years we cooperated with the Bureau of Internal 
Bevenue In solving tbe Immense problems which con¬ 
fronted that Bureau In collecting the income and exce« 
profits and other taxea. We submitted reports to the 
Budget Oommlttee of Oongreas which had a material 
lafhiMica on the budgetary legislation which waa 
adopted at the last session. We have concluded an 
Inveetigatton of tbe merhods of the CttvU Bervice Gom- 
mlsaloA. We have almut conriuded onr investigation 
of the atattitical work of the Government We ahall 
•ubmlt propoaala to Oongreas when It convuMe In 
Deceniber for tbe reorKaulaation of the executive 
branch of the Government needed to ellmlnato the 
dnpUcatUma of work and overiapplnga of authority 
which now characterise the setivities of many of 
tbe executive departmentM. This, in a general way, 
will give an Idea of the kind of work Which the Bureau 
of HAdancy has done and la now ttoing at the direct 
request of fVmg r es s . 


heads of departments and bureaus la fully aa Impor¬ 
tant aa that which we do at the reqneat of Oongreea. 
Tbe Bureau haa worked In aiz departmenta and als 
Independent establishments and up to this tine haa 
prepared and rabmltted about 70 aeparato repoita. We 
hare made 224 Inveetlgatlona, which we claaaliy aa 
follows Office methods, 88, filing. Indexing, 28; Isbor- 
savlug devices, 17, cash accounting, 17, property ac¬ 
counting, 8, aecuritles accounting* 1, coat accounting, 1, 
pay aystem, 5, auditing metboda, It. dupUcatton of 
activities, 0, organisation, 18, statistical, 10; actuartaU 
8, employineiit methods, 2, efficiency nitiagA PSJ 
sUndardlsatloo, 26; work records, 5, qndal investiga¬ 
tions, 80. 

1 am plensed to record that most of tbe recommenda¬ 
tions made In than reports have actually been adopted 
I believe that our success Is due largely to our idher- 
enos to the six prlodpln noted above and adopted at 
the beginning of our work as fundsmentul 

While concentrating iu>on wieclflc proUmns in tbe 
offices which It wia directed or invited to enter, the 
Bureau of I ffiriency has been working steadily at the 
larger pmbtem of Improving the admlntatntion of tbe 
Government ss a wholeu 

The Quality of admtnlatratioii la tbe Ckrvew u ne n t aer- 
vlce^ aa In any private burineMi, must depend upon two 
factors first, tbs character of the p sr swanet employed 
and, second, the details of organHation under which 
the personnel le required to do Its work. 

Tbe peraoniMl trouUss of tbe s aacuM ve departaMBta 
are g en er a P y dua to two oonffittoba peraUar to Oeyem- 
sMBt engdoyiaeat In tbe trat plae% tbe UapoetaBt 
adadnlatvuttfa poMtteoa ha the nrrloe are ffiledk eedU 


narily, by pere^ who make no datoi to admHdetratlvk 
or executive ablltty, pereona selectod primarily on 
grounds of political expediency, andt in tlie sec on d 
pluoe, the ealarlM of tbe terimtoat and aapervlaoey 
offldalB and emphqree ace WoefUlty InaddqUatA 
second of tbsee conditions, fortonatoly, la by far the 
more Important aa a factor contributing to tneffidenw. 
1 say fortunately because It la pneelbU to correct th$t 
condition, wber^ ao long as we maintain a par^ 
form of government, politics will coutlntte to dictate tbe 
appointment of tbe f^ major executive officials of tba 
Government This is In foct dsslrabla In order to 
avoid the posrible development of a hard and foot, 
though of oourae highly cffleleiit, baraaucracy art rfr 
sponalve to tbe will of the people. 

Tbe Burean has made a study of ssisrias paid ay 
State and municipal Goverumefito and prtvato eet^ 
Uahmenta that wUl enable Oongnee to readjuet lalartea 
la tbe Government eervtoe on a eclaatilc baala Ooe- 
frees alone hae power to act la tide matter, and Con¬ 
gress la ready to ac^ 1 hoHeva^ presided It baa benaat, 
unblasad. complete and accurato laforbiatioa upon 
which to base Its action. This Information wril ba 
available in December, and I hope It win result la let- 
islation which will make It poealble for tbe OovemmeBt 
to obtain and bold competent and effident workers In 
tbuee posltlona that carry tbe great burden of tbe Gov¬ 
ernment aervtce. 

The second factor which contrlbutea to the preee n t 
Ineffectiveneoa of tbe Oovemment aa a baatnees aatab- 
llahment Is found In tbe Improper organi¬ 
sation of the executive branch of tba 
Qovemment for effoctive aervloe. We are 
all familiar, at least in a general way, 
with tba defects of tbe pceae n t admlnla- 
trattve macliinny We know, for awam- 
ple, that tbe Interior Departmeat new baa 
Juriadlctloo over a graat nuariMr of im- 
reana of a ndtcellaaeoua charaeter that 
have nothing to do vrlth mOk tHJbm or 
with the ftoctlana which tbe Interior De¬ 
partment waa origtnally eatebtUhai to 
perform We know that aaaay agenriea 
have been located In the Treaaniy Depait- 
ment, tbe great fiscal department of tbe 
Government* which are purely n on a ecol 
In charactor, such oa tbe Ooaat Guard, 
tba Public Health Service, tbe Supervtaliig 
Arcbitoct'a Office, and tbe Bureau of War 
Blak Inanranoe. We know that tbe grpat 
bulk ot the civil public works of the Cmv^ 
eminent are executed under tbe supervl- 
rion of the War Department, altbongfa tbe 
Bureau of Public Boada la located la tha Department 
of Agrlcnltnre end the Heriamatton Bervlea la tba 
Department of tbe laterlor We know, ftutbemioce, of 
the Indq^endent exUtenee outside tbe Juriadlction of 
any of the great executive departmento, of seme forty^ 
odd boards, oommlastona, officea and hureaua wbldb 
practically veaUng, do tbeir work without any anp sfr 
vision whatsoever These are merely examplee of a 
condition that would require volumea to deacribe fully, 
but la generally underetood 

Thla also la a condition which the departmenti theqi 
aelvea are practically wttboat power to remedy Tba 
preaent detaJla of organlaatioo have been pnaertbed by 
Oongreas, and only Oongreas can take action to effort a 
proper oUnaineiit of tbe ageodea of tha Govertmeat 
and a pnumr dlatributlon of work among those a g eac l eai 
On this matter also OoagrMS la, I beUir^ ready to net, 
sod bare again tba Bureau of Bfikdaocy hda beata asked 
to aid In tbe oolleetion of tbe infonnation upon which 
intelUgmit artloB caa be taken. We ahaU aabmlt to 
December a idan tor the ragroe^tog of awloea accord¬ 
ing to tiw aature of tbe work perterned. Our theory 
la that all aorvleea opdrattnd to tbe same flcM should 
by law be idaced undar ooa gmml axecrtlTe &rerthM» 
and thal^ osuvevatfy, the field of artlea of earii e x eem- 
tivd department aboold, so tor as poeefliia be rertrirt$A 
to a atofla daae of >rioeely felatod aettvttlea Aa an 
Uiurtrutlott oH tba appUcatlrti of thfo tbertfiTf ldl ti$e 
greet pUbBe wedm ertebHrtqewto ef tbd Qutotoffiahfc 



jryEFORE Ae UmUd SUUt$ wttU to amr unlb CermaK^ th$ can- 
/"^ trriwbefi •/ ih opcmto cihaeft to (be mamienance of Ao fmwral 
fOPefrMMfil mat imou, and mm coUoclod from him mdinedp to 
Aat he tcarcetp rmduod Aal he Woi requuMf to fimhe Ao contnhitoofi. 
It foUomod ihol hn mtorecl ai Ao oparaUom of Ao Fodoral Cofoomnoni 
mm langiud The mar hm chongedf oil Aai. For the ifail fune m ha 
bfo Ao aiuon hm hod io $no and lend dtrocih to Ao Copommoni from 
ht prmUo tioro The Copommont hm tlomfy demobiBsod ill 
forcot and tUU moro tiomlp robnnuohod tit control of prohhm of pro- 
^uchofi, iupp(p* Inantoerkrfion, and finance^ But Ao hoopp coU of 
gOPormnoni oenlmuei and Ao poopk aro naiuraUp athmg ml^ Thop 
are mondonnf mhoAor Ao hoopp iaxaiton u Ao rotuli of mmioftd mu- 
managoment m the Copermnent o#ces. Mr Bromn't buroau » amirer- 
mg ihu queitiofi, and mo aro glad to lot Mr, Brown toU the itorp to 
our reopen.-—T h£ Editoil 


Tbe work which we do, however, at the reqneat of 
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Blast Furnace Slag 

WksI It la, Old How It May Be Used aa a Building Material 
By Richard GrueB*" 


B l4Kr ftumo« 4af ii a product of tka Idaat fonaca 
la tko manttfactata of Iroa and ia fOmod bj the 
ck wnkaf coaMMtkMi ot &o aango taaterlal or tbo 
aartiur bmttOtxmtM of the inm ore and the UniaetoDa 
or dolohilCi due added to the faraeee dtarge. It 
tfoate oa t (9 ot the BudtM Iron In tho lowor part of 
Cbe fttmaco and protects tho eame from bdng ro- 
eatdtaad far the hot air blait that blowi throoih the 
fvmaee When the fomace U Upped, the molten 
Iron and aUg ate aepanited, the dec flowing In one 
4lnactloii Into large ladlea on flat ears, while the Iron 
la per mu ted to flow into pig iron molda. The hot 
lAag U dumped out of the ladlea at a aniUble part 
«r tba pUnt and allowed to cool la a pile Then it la 
eltSier prooeaaed in some war or else naod or sold aa 
each to fln in g ro un d. 

A dlatlttGtloa la made between two kinds of Slag, 
aoUt Slag which can ba drawn out into a atring Jnat 
Itke itOMr when it la motten, and basic slag, which 
data not poaaeaa such a degree of internal coheabm, 
bat which breaks off Short when drawn out In this 
manner The first kind of slag contains much alllca 
whlla the latter kind contains ctmsiderable lltne 
The slag tfiat la dumped out of tho ladles in the 
hot sUte and allowed to cool off on the gronnd has 
an appeacanca much llko that of the Yolcanlc rock 
baaaft and is called lump slag. faUnr slags of thU 
nature^ In which the Indivtdaal pieces are nut large, 
ecmsble awaj to a fine dost after several hoars' or 
weeks* exposure to the air, doe to the crystaUisatlon 
prooeoMs which take place within the lumpe. 

If there is a plentlfnl snpplj of water, then the 
slag can ba ran into a large vessd conteining a great 
exosss of water and ibe slag sand which Is obtained 
In this wag can be sifted to remove Ae Urge particles. 
Hie o ou v e r si on of the slag Into furnace sand Is callsd 
grannlatloii. 

Slag Is a Ume aluiulna silicate, in which the pro- 

mtrnh Oum , imu , Wi*iOM 


portlona of Ume, alumina and aillca vary according 
to Ae Iron ore t^t Is smelted There Is a Uttle mag^ 
uesla present ss well, and when spiegel iron U made, 
the sUg oontalns manganese 

Each Individual sUg has Ita particular uses, do- 
peodent on its properties which ace a fmKlicu of Its 
chemical composltlun l<or example, the sIhrs whkh 
contain large omounts of majigsnciio and whhb wert 
originally thrown away are now used In tho maim 
facture of fcrro'mangancse Many Hlaga are suitable 
for the making of glass. Only a small amount of 
alkaU and silica need be ndded It is strange to say 
that in spite of Ae ease with which Ais can be done 
Acre la no mention mode of the same in Ae literature 
and It haa not come to Ae writer's knowletlge that 
any glass pUnt has used slag for Ats purpose Slag 
has also been used In mining work, eRpedally In 
coal mining, to fill up Ae oavlties made in Ao carA 
after Ae coal has been removed. Lamp slag and 
sUg sand have boA been used for Ala purpose, being 
mixed with water In rcguUr cement mixers on Ae 
spot The granulated slag gives the better reeuUa 

At the present time, sUg la being used more and 
more aa a construction materUl in building houses and 
other structoroa. Band aUg haa been used wlA con¬ 
siderable succesi in road making It forma a liard, 
firm surfsce due to the property Aat it has of harden¬ 
ing in the air 

Lump slag has been used for some tluH^ In the 
past in the manufacture of paving stonee. These 
stoaea are roughly formed froin cost slag blocka that 
are cooled very gradually, whereby the slag la given 
a tempering action, and la then not so apt to crack 
The difficult part la to separate that alag which has 
a tendency to fhU to pieces on expomire to aJr A 
mere chemical analysis does not afford suffideiit In 
formation to tell which slags are subject to Ala 
action, and neither does a mlcroHcopIcal examination 
yield Ae nficeessry Infonnatlfni It has hc>cn proven 


by experience Aat Ae Barest way in whlA to tell 
which NlagM are uninilted fur twiring paving stoues, 
bocauHo of Aclr teudeucy to fall to pieces on exiMiHUre 
to the air Ih to have the expert l>lnHt oimrator examino 
Ae slag and abide by his dmlirion He can ttll from 
its external appoartincc whether or not the slag poa- 
aeiwea Ac proper to l»e nsed for this pnr- 

pose 

lllaHt fiirunc'e hIbr \h nu hjdmnllc e<«mcnt that la, 
it IteeomeM hnnl and Ktonp-Uke from Ac Interior out 
ward In air and under water ThU fact has been 
known for a long Ume, The reason for Ala property 
can lie hchmi readily from an i^umlnation of the <‘om 
position of bUiHt futnaiv idag and Aat of ordinary 
Iiortland cement The former eontalus Ae oame oxides 
In compoKltion in aliont tbo same proportions aa they 
are found In cement Then^fore It is not atrange Aat 
it exhlbltH tbe same properttoa. 

In spite of Ae fact (hat Ala knowledge haa been 
i-ommon pruiierty for quite a long time, the use of 
slag on a large scale for this purpose baa not bad a 
very raidil de\clopment The actentlHc prlnelplca under 
lying its UMc hu\e been evolved very slowly due to 
the dtiUcultleH encountered in InveHtlgaUon work of 
Ala nature and aa a n'suU thereof, Ae uae of slag 
in the manufacture of cement was rctardud non 
siclerably The first experiments were made A an 
attempt to make a cement by adding lime to molten 
slog and niixAg the two togetlier This wna naArally 
nnauccesaful. ua it did not take Into eonidderaUoa Ae 
fact that in tlie making of cement Uie raw materials 
had to be heated to ii blgli temperature. When thU 
sort of experimentation waa abandoned and the olag 
was cotded and Uien ground up, it was fbund Aat the 
ground slug, whit h gave a g«Mid cement today, refused 
to ant tbe next day lUtlent experimentation revealed 
Ac fact that Ae reason for this phenomenon lay 
In the phyfdcal condlUon of the alag, and it was found 
(rontinsed of> p»ffc i7N) 


Our Latest Science—Eugenics 

Its More Important Finding* and It* Bearing Upon the Future of the Race 

By Albert A. Hopkin* 


A new adence atems almoat impossible, yet It is 
brought home to us Aat tbe actanco of eugenics 
as devdoped by Dsrwln, and more especially by Sir 
Francis OaKon, has come to stay and take its place 
with the more exact sdenoes. A message of hope has 
beso brought to this country by tbe delegates to tbe 
Haciond International Congress of Eugenics which has 
Just been held In New Turk in the "Hall of Man" at 
tba American If usenm of NaAral History Major Leon¬ 
ard Darwin, the fllnatrloos son of an lllaatrloua tether 
and near kinsman of Sir Fronds Qaltoo, made Ae ini¬ 


tial speaclL Ha emphadaed tbe Impossibility of at- 
tam pring to regnlate human mating fay legislation and 
depforod the popular misconception of eugenlca which 
crodlte d that adenoe with A design to abolish romance, 
and to latroduce "catUe-breading" prindples into the 
ilomsattc aflklni of human teralUes. On the other hand, 
love tnarringM were extolled as natural eugenics. Ifar- 
rlags* for money snd other advantages were denounced 
a* *‘d|imfsile," which means as tending to the detariora- 
tloanf the raoA instead of tbe improvement 
Ths traolng of heredity backward from sou to father, 
with th* hdp df Ae knofwMie of eugenics, was die- 
nunsd fay Dr. Obarloa B. Davenport who raid 

knowledge of the inheriUnce of physlcsl traits 
la wtfUMtly pfflClaa to be appMed pracUcally to cases 
flekhCM parsntaflu If the cfailA tbe known mother 
aiffilteUrof As native tethers can be sera and some 
S#taryite?na«a ** to family stock of the three adults, 
* dadstokcs* geosrally h* raodeeed with a high dc^ 
V figrtalnty^ raBffpg from 75 to 90 per cant For, 
ufahatiy* thera wfB fa* not one critical trait merely, but 
traltA ifbooe eoniblned evldrao* wlU be over- 
Phieantro Hedffd Office has been 

of a dalmant who maintained that 

in HA* th* sdSiof a wotltfay man who died without 
lH|*hn IWteA A* lawyora gd urad to the Idas,- 


Icul knowledge will be more and more called upnn* 
The romances which eugenics has already actually 
blighted or fostered In cases in which Atonded unlona 
were submitted to the analyaia of eugenic experts at 
Gold Spring Harbor, were dlscuraed as follows "There 
wilt ootne a roollsation of the Importance of heredity lo 
marriage matings. Young persona to whuia marriage 
la so seiioos a matter will be ted to stop and consider 
wlien tlay feel they are falling In love, and Inquire 
roncernlng consequenoea to offspring Already there Is 
being developed a well-defined consclenre In the matters 
of cousin marriages and of matings Into families with 
grossly defective members,” 

All tlie speakers took rather pessimistic views of the 
future of tbe human race becauso of the threat of race 
degeneration In the breeding out of the heat stocks and 
tbe rapid Increase of tbe iioorer strnlna The "melting 
pot” tlieory Is a comidete tellacy, acnirdlng to euavnloii, 
because It suggesta that Impurtttca and lHiw*r qualities 
are eliminated Iqr tbe intermingling of races, whereas 
tW Are as likely to he Increased The various speakers 
who dwelt on the subject were all on om* side, holding 
that the mixture of poor stock with a good one ditce aa 
much harm to the good sto<^ as it does benefit to tbe 
poor The theory held by some eminent unthrupotogfaito 
Aat all races have an equal capacity for devetopmeot 
and that all race questions, even the flegro question, 
ar* to bo solved In the long run by race mixture, was 
vigorously combatted. Denying that certain race stocks 
are poor because of poor environment in the old world, 
the ougratsts averred that education and better eco- 
iKknle conditions In this country could only Irapertectiy 
ovsroome Ingralnsd racial and teinlly defects. 

One of the streoges* talks on tbe subject was by 
Protenor Henry Fairfield Osborn, President of Ae 
Oongraes. "In tbe iMted Btetss," be said, "we are 
•lowly awaking to tbe ronariouBnen that education and 
eav li te u asnt do not fnndMieotaUy alter racial vaioes. 


We nro engaged lii u serious struggle to maintain onr 
hlHtotic. retmbltcan IrnttltutUiiw through barring tbe en 
trance of Uiose who are unfit to sliure the duties and 
responsibilities of uur well roondptl Government The 
true R{>lrlt of American democracy, that oil men are 
Itoro with equal rights ttml dutlpR, haa been confused 
with tbe political sophistry that all men are born with 
equal character and ability to govern themselves and 
others." 

Profetiaor Oaboru said that GUO,000 years of evolution 
had imprcoaed certain cburacterlatics on the three great 
nuiiil lirunches—the tkiucaiilan, the Mongolian and Ae 
Negroid, and tiitdr variations. Me stihl tliere was no 
form of matter so stable os tbe germ plasm on which 
heredity depends, and that this arenunf^ fur tbe stub¬ 
born perraanence to types and of tlte survival of their 
original qualities In admixtures. 

"In the matter of raclul \lriueH, * he said, "my opinion 
1 h that from btulogtcul principles there is little promise 
In the melting pot theory Put three races togeAer, 
and you are as likely to unite tho vices of all throe as 
tbe virtues 

“For tho world a work, however," he said, “give me 
a pure-blooded negro, n pure-blooded Mongol, a pure- 
htooded Slav, a pure-bteoded Ni>rdlc and akcertatn 
through observation and exp(*riment what each ruro is 
best fitted to accomplish In the world's economy " 

The closing derndes of tlie nineteenth century and 
the opening decades of tlie twentleA have witnessed 
whut niny he i ailed a rampant Indlrlduallwn— not only 
In art and llternAre, but In all our social iDHtltutlons-" 
an IndlvlduallKm which Ihreaiens the very existence of 
Ae family, Ais is Ao motto of Individualism, let each 
Individual enjoy his own rights and privileges—fl»r to¬ 
morrow the race dies. In New England a century has 
witnessed the passage of a nmny-chlld family to a one- 
ddld family. Tbe purest New England stock Is not 
(CosthMwd on ptiffe FTfl) 
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Seme of the thloK* that make aTiatloii aafer thaa M waa. The iaatnaMat la the ariABc^ thaf earrica M atgabotRIk ia a eamipata 


The Aviator’s Tell-Tales 

How the Pilot Keeps Track of Distances and ^peeds^ and Stays in the Air On on Etnen Kedl 

B 7 William R. Andrews 


I N marrellnff at the performanrea of tUrlnjc avlatora proti 
how many people reiillxe (hat the aehlpTements of ottei 
thoae nil 11 would he ImiHMuilhle without the dopondabla at t 
pilotuK* iQMtmnienU wblih repnwent the lalwr of io- liapi 
ventlvR fcenluR covorlniC lonit 
periodM of held experlmetit f-o 
and iHliorntory rwuiirrh? ^ 

A numiter of factors enter 
NtmiiltoneiiURly Into the 
fCuldaneo of an airplane The 
MTlator miiNt always Iwar In | 

mind many thliiKs at once 
lie wants to know how high 
he la (lying Uni at tho 
same time he naturally needs 
to know how fast he Is go 
ing And in maintaining , 

how Is the airplane ! 

Iierfopiiiing? Is It UMivIng 1 

through s|iaee Incllticil to 
the right or the left like a 
ship that rolls onr to one 
side til a heavy aen * 1m the 
plane keeping Its set course? 

Ir each propeller running nt 
the aame Sfieetl as Its neigh 
hor? The fuel tank de¬ 
mands a rigllniit e>o, how 
hmg will the gasoline Inst 
at the present rate of con 
sumption ? rio«* olisorva | 
tlon of tho tem|N>rAtiirG of ^ 

the wholo ,v,wcr platit U 0» thU Inrtnimoat l«.rd .r. ^ 

also um*seary Of course ^ . 

on wrr Jnum. y thoro rnunt pwpondornnM of dial* i 

Im an accurate tlmoploee 

I'^irthermore, (f tho aviator fntentls to moke a great «im| 

aM*put there 1 m the oxygen npiHiratUH, with Its vital Thu 

Indicator niHm whose precision so loiich deiwnds sign 

The altimeter and tho air speed Indicator would and 


probably be the first of the Inatrumanta to eaudi the 
attention of the average man taxing for the first time 
at the instrument board of an airplane cockpit The 
Importance of the others na an essential part of the 









On thte Initnimont board srs ihown Um IniinuMnta In nwMt gtatnU nsroniuitlad uwi AhlOMter. 

eo ts pa w , taebonwmr, prmMne jngM and fodistor tb w wsas ts r 

The preponderanec of dlala and the abeence of awUciwi and levera Indkatee that 
belonga In an airplane, toot in an antemobUa 

piitls to moke n great <*om|deto oquipmeiit would be temporarily loot tight of 
mratuH, with its vital Thu dullest Imagination conld not fall to respond to the 
o much deiwndfl slgiilflcmneo of tho aclf explanatory words altimeter 

peed Indicator would and air-speed Indicator lettered prominently on the face 


of the Inatnunenta. In addtttoa to tbetr pyedftkai 
•errice they gymbollae the romantte kivoei pf 
^maa'a final entranca Into the pamiinlUi aC tmt 
belgS^ and hJa ability to fiy tbioagh tha aiy 
than the awtfteat Wrl. 

The find of thgoe oat* 
atandlng tnatmmtota, the* 
altbortOTf ii ftmdfiwwintfittr 
an aneroid haroohatMr. ftpt 
In tb# opmtkm of tho 
raschanlni the raglptration 
of barometric pramre 
changed Into a dial Indloa- 
tloB of feet, yardii or 

above nes larCL AUtawtUra 

moat ha mada wtth axact* 
Doas; othendee tba vlbmHOB 
of a plane will Jcfgta tba 
pointer beyond all hope of 
anything Uka an aemrata 
raadlfig Ilia ni f rug atad 
metal Tacmim chaodicr gar* 
emlng the mormnant of tba 
pointer oniit naeeaaarfly ba 
very senaltlve to aartatlcBa 
toi atmoapbeiio preaanra^ for 
the tip of the polntar nraafe^ 
move one Inch no tba dial 
when the box, from wUdi 
the air haa been renoradf 
expands even ao dllghtly aa 

. elodu olr-stHod tudlmtoiv ® ^ la" mIM a 

a permanent form. On this 
type of Inatmrnent la n rerolrltig drum to whleh a 
chart la attaidied and a pen deaertbea certain enrvaa 
corresponding to the altlfttda. Only a apadal hind of 
Ink, wl\)Ui dries alowly, can bo naed, and the dm 


this inatmmant board 


type of InotmmeDt la 



teftt Tha dtvtoa that IndkwtM drift and g wam^ CMWf Tlw vumni ttst asMSn* the gilpR dfre»s«A VW MlfiartC hlWoi|lfe|i|. 


tbs oasibar eC eiamfiardsvwea ^ 

More Intlaiete wtews ^ the bMdrwanla toftifi Ike Sg U d a rt ii genrta'jlbpedh' 
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wdoM g«t 
.1 , irott 

isb)^ Thto 


4«nm>fa wSftaTlftoe of 
te t«K fliiht* for pk tfoipoM of 
mtMrda. ^ 

. MM ^ detemlM tto MMOd of an 
aliqiijlMr Iwiilata’ff ^ lMrt»-rttie iBdicAtpr iNroper 
•Hi i • kii4 Of anttiuBO- 

toMM >i#Mk l9W)tii4Meribad Uttr. Tb* indicator ta 
ftMt «a Ifaa fWHwoitf «M lu fttocfloB i« tha aMaaart^ 
aMit Of |ba dUtarmtfal prwanra canaod M ibo air 
nimOf UM o ot h tHe fnb<b wblchi in tntn, la akonated to 
% atmt; or wl&f bhUMt TlUa preonira hodd nanaHy 
dcMafa of a eotnbtaatlott ct a pitot and a ventari tahe 
tt»a firat oonatata of two concentric ptaoca of taUng. 
drttb ona end art aqiuiKif npatream to tha air flow A 
aa ri aa of vary mall Oolea rona tba length of tha Inalda 
toUnt Tba apace batyaan tha two coacentrlca la 
aaalafl at tba and of tha tnbe ao that whan the air entera 
tba wind flada aecane only tfaroogb the perforatlona of 
tba Inner aonoanfrle. ThU orrancamant prodnoaa a 
aacttan affaot on tbaootar tnbe and praaanre on tba one 
mddr tba dUParanoa In praaanro U then nwaanred 
^ e caga and the raaalt la abown on tbe indicator 
In tba oochplt In aoma makaa of air-^eed indlcatora 
only ttia pitot tnba la naad. 

tba fUktofl toba^ now ao ganarally combined with 
tba pitot, aa amtlonad abova^ la abort, flaraa out at 
both anda and U oonatrlctad batwaan tba two opanlnga. 
Tba pitot tuba, kmg and narrow, on tha other hand, 
bea no Tirtatlon In Ita diameter An Idea of tha Mape 
of tba ranturi baoomea obrioua by comparing it with 
in oUhfaMlcm btnndeffaoaa, tbe kind that one aaat^ 
elataa with 8taraiiaoo*a romaneea. A Wde tnba maata 


tha main tnba at right eaglaa at tbe point where tha 
*1]liittd«iraaa** tnba la tha narroweet Air paaalng 
tbroagli producaa a rocthm effect In tbia aide tube. 
Ad tha ndodty la greater at tha oonatrlctad part of 
tha main tnba than at ita month, there la oonaldarabla 
Inecaaaa In tbe miction effbct—In which oonaHtta tbe 


adnmtaga of tba Tentarl tnba. Tha alrgpaad tndlcttor 
la a atnbUlty Inatmiaatit By Its aid the arlator la able 
to avoid tha loaa ot flying ipead and to keep on tha 
aafd aide of doamlva apiad Tba tma apaad la not 
dhown and tba aviator la oldiged to make oartaln oal 
enlatlofUi to datennlna tba diatanee batag enTcrod, 
Tbara la ahothar inetnraiant, however, wbhdi rtfllavea 
hlhi of this aeoeaalty and abowa at a glanoa tba number 
of milaa travetod-^tba air dtatanoa raoordmr On tbla 
tha reading ta almpUflad, ae In tba case of a padomatar 
need by a pedaatilan or a diaunoe indicator on an 
automobile. Tba dlatanca Indicator la opmted by a 
rotatUg vane attached to g brace or wing aummrt 
Ite vaatnii tnbe la mad In another airplane inatm- 
manti tba gyroaeopic form of turn indloatnr, whicb 
Aowa any deviation fmm a atraight line oonrae. Tbe 
air iMMilng through tba venturi tnba fomahaa the 
power for the operation of a small gyro, which aptna 
about a lateral axle at about 7000 revoHiUana a minute. 


Tbe walMmown law of gyroaeopic p ree ea ri on govema 
tba epecation of thU type of tern Indicator When a 
gyroaaepa la affdrted by any mudun, except inotimi on 
Ita own exta, tt awtea at right anglea to the appUod 
motton Inataed of te tha dUeatlon of the applied motloo. 
Beerlpg in ml»d this prlnolpdh one readily undereUnda 
the indleator wofta. Aa an alrpUtoe tema to tbe 
right or to the left the motlQii g en em tad seta up a state 
of, pmadoUm which, 8Mre Intanaa than tha moctoo 
mttmi it tlia vdadng of tbe airplane, ta raglatecad by 
tlte'lpaimmit dial the giddance of tba aviator a 
WhSta maric amgra and he tema the rudder on that 
aldi 'to raguBiie Ids oonrae, 

^ the other type of Mn ladleetor le 

bMtd o» iho BieeieU,iiMt of tUlMseBtUJ jmemMi In 
tlitt'« 0 UMiitte»BeUtleh<)nA<eflxeA tooMh «la»tlp. 
Vhle tntk howoeer, fane 4 leed«uu,M. Shoold the 
plumftl • wide are, of atawnphore alao In » 
atiMwf Mtt^tten. thp InatraiBant aidght read aero. Bat 
I OMe ad theanoaeopiB typpe the nbatante retattott 
and H awapwe e the aetaei rate af tarn, 
t la-lpr tadh ua eate r, ywertaire laoorreettjr 
JdiBl'iiMkatoft whieh4h* a dlaUnct fnae- 
fcJMI'lt# dhu. the fitt of ea miplano, foro end 

npro aro tm Uade. 
'V'jShiP A <y >e*eiWliB li pnalw^ hw the awwt eoaa a w i 
» With and nude to 
^ dlfeeit, the oodtcais of th, 

; jajyfa the arahep aa apward 

dped QhDr ip 





Banhinf indicators show h^ much an aIrpUue ndls 
over on either aide. Tbara are also two kinds of 
thaaa toatrumants. In the lypa whldi finds greater 
favor tha familiar mlrtt lava! la modlflod to suit flight 
reipilcaaMiita. Iba othar style operates by a t>i«ndnltim, 
wkkh la attached to a metal aroWkpiece on the faro 
of tha Indlcatur 

lb tha upper part of oomoteatmincnts white lines are 
to be seen uddLh represeat la tbe rough a tmnH^eme 
aecUoo of an alrplana. When the machine turns mi its 
aide so that the right or the left wing tuts down—or 
;*bunks**—tbe pendulum oc^tee the inetul bur, ulitrli 
forma on angle of greater or lean degree wiih the smaU 
plane on the dial Tbe pilot knows that this condition 
of overfoanking or UDderhanking has boon corrected 
whan by manlpnlaUon of the controls the metal bar 
and tho miniature plana on the indicator boi'ume par 
allol In another kind a white spot appearing st the 
crucial modieiit performs tba Inaction of tbe miniature 
Indicating plane 

Oonnectecl with the vital part of an airplane, tba 
motor, la the tacbomater, which Indicates the number 
of revulatloina per minute of tha propelier shaft Thus 
correct angina speed may be obtained, which Is par 



Tba JoHboto aimratai lor rapid and acenrata 
pr^temoalng of Uquld ndxtnres 


ttcularly Important when a plan© is driven b> m<»re 
than one motor, aa Is now generally the case Unlike 
aome of the other Instruments on an airplane the 
tachometer la not a dertoe spiHially designed tu meet 
certain conditions In aviation The ain raft tat bomoter 
Is mer^ sn adaptation of an instrument—oiicratlng on 
tea centrifugal pirtndple—which, for Instanro hos been 
In use for some time on twin screw Btcaraslilps for the 
nuMntenance of the same ^)ped In 1>oth propellers 
Wl^C tho centrifugal tjrpe Is the most common In 
avlatlpn. others have been tried out f«ir alndnncs One 
kind has a clock work meehanism and ronote tbe num¬ 
ber of revolutlona of the pnipt'llcr sbarts in a given 
Intarrat of time It Is too scnsitlvi t> shocks, however, 
ftir practical nse In the case of those tried out during 
tba war It was found that vibration from the big guns 
disarranged the dslUute adjustment of parts necossary 
in the chronometrlc type In tho »i|uld type the angu¬ 
lar accalaratlon—that Is, tho speeding np or slowing 
down rata jpf the propeller shaft—is Indicated by a 
eomrfiiisoa'^ tbe ffoctistfams of two liquid columns 
in pQonaetIba with a Bourdon gage tUher typos are 
tea aiasde; tea air pump, tba magnetic atid tbe alr^ 
V^caatty, tea latter being like a torsion visoosimoter. 


which records the rato of rotatlos of a fluid—In this 
case, air, as its visowlty Is almoftt a constant, the 
change made by the dlnl is practically in proportion in 
the rate of rotation 

lu tho rate-of-clinih indlrotor-^titH^I only In connec¬ 
tion ailh Irilwrstory and experluieutnl ^ork—tbe up 
warfl siH.'cit in fett per second In ohtalued by direct 
reading 'A manometer—sii Instrument ublch measures 
the elaNtJp prewniro of gases and TiiisirM—is part of 
tills particular Indicator 

An InKtruiiient for seiipluncH Hhlrtlng i Iom* to tho 
surfaro of rivers and the soa is the night altitude ludi- 
catitr, optical In prluelplL and hulU on tbe range flnder 
plan llowe\er, it is not In gomral use 
The side h 11|>—s liitoral luoveiuiijt of a plane caused 
by overhanking or by undcMThuuklng—is measured by 
the >aw Indicator Again the prlmlple of otH*ratfon 
is that of dllTereutlal pressure This Is nmdher Jnstra 
ment used only in t x|ierlmental work 
Both the magnetic and the gynmcoplc compass have 
been itdiiptc<l Pi alrphtne use and at one time the loog^ 
peiiiHl niugndh ^%us used by iimn) inlatorH its It per- 
toruied tlu function of a turn Indicator In the gyro 
K(t>idr fonit file atlual turning rtife ts inoosurcd I'ttr 
overcoming the constant vibration of a soaring plane 
a Jeweled sitrlng pivot of an adjusUble nature and 
studs of rubber iirv used 

Then there are o unmlwr of thermometers and gages 
which shttw the cuiulltlon of the various parts of tlie 
motive unit—the gawdlne tank B>KUm of lubriL*ation 
and the radiator As pi the thermomtters the tyiie Is 
that which depends uism tbe vapor pn>SHure of a liquid 
in a bulb Although they i annul bi seen dln>ctly be¬ 
cause of their location, the results of their upi ration 
arc placed under tho eyes of tbe observer In the cf>ckpit 
by the aid of a long distance Bourdon tut>e system 
In u gcnonil scDse Indtrotors for the gusoilnc tank 
may bo classlfletl as depth gages and flow meters The 
former are constnieted to indicate the (untents-level 
bj either a float like that in a dotnesik water flmddng 
bog, or by a eontrirance which meoffiinw tbe hydrostatic 
pressure near tbe Uittom of the supply tank Built in 
accordnni'e with the underlying prludplc of the ven 
tnri tube, flow meters reveal ro the pilot at any Insteot 
Just bow miiih fuel has been ctmsnmed 

In to tlniPiiliH.i»s they arc made with special 

oimslderation of the hard usage to which they are 
subject from sudden Jarring in “taking ufT and In 
landing 

A species of airplane efpilpmeut necessary In seeking 
high altitude rectirds Is the oxygen apimratus without 
which the pilot could not live lu the mrlfled atmos 
phere id«»ve uk. While then* are three Ijiies, ibtiidcal 
liquid and oompressod oxygen only tha Latter has l»een 
used in Amerha In this kind the flow of oxygen is 
contndliHl aatomntitiill> for sui)plylng the exact amount 
(Cofittnnfti on jntffr £^9) 

Mixing Liquids by Machine 

By Jacques Boyer 

I V tho laboratory certain dllllLullles arc md lu effect^ 
Ing tbi quick niid liomusi iifous mixing of two 
IJfjuIdH. if I*Jern* JoliboK pn^fessor of cbniilslry at 
the rolvtcibnU Sthml Paris, bus Invi nbil n viry simple 
apparatus f(»r this piirisisc 'I hi prlnWpIe upon which 
it Is bascii <Yuisl«te in d I refuting lliFoiigb tbe two 
bmiicbeK of a ^ shapeil glass tube, the two llqulda 
which mix with each other In tlu end tube 
By meaiiN of faucets, tlio flow ]s regulated In orrliT 
to obtain inch liquid In the desired proportion in the 
resultant mixture 

In order to measure the flow, the admission of tlr 
In the vials which contain them is effected through ■ 
gradctl V 11 )tnri IuIh By hc Ich t lim ii roidd colored 
reaction It is poMilble to ascertain the* s|>ecd with 
which tlie two lli|Ulds mix l<eL um put for Instance, la 
tbe left blanch a solution of isnnanMinnlL of potas- 
slmn at 1 bS grains |)er liter and In tbe right brnndi 
a solutloii of forro-silvor at 15 grams )ier liter and 
containing SO cubic cditlmitirs of concentrated sul- 
fnric acid and 10 grams of sulfate of manganese per 
liter The discoloration of the permanganate by this 
liquor is effcHtcMl to tho imint of licmiogenelty in 004 
to 1 J seroiids, acY-orUlng to tbe dlBineter of the tubeo. 

Ihe IbinlU is sciiHibly homog«ne<rtis In thoae i»arts of 
tho tiiltc where It U colorless, and It is shown by this 
test that homogeneity is attained tbe sooner when 
the bd>e Is thliiiiest The method inreupHl by M 
Jollbols thus allows to operate very quickly, and by 
changing the form of tbe branches of the \ tulm he 
has even been able to obtain the bnmogeueous mixture 
of two miscible liquids In the one-hundredth part of 
a serond This apparatna will be of great nae to 
chemists for studying the speeil of quit* reactions be¬ 
tween liquids. 
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Ortvj Mbr* Gnat ft«bm ~ tfotwM Ntom 

Tkm iUtcim sp«dM of Um Mbra to bo tooMl hi Ncv Torii goolotjcaJ Park 


Zebras in New York 

What the Mftropobs Can Show in Hmm Striped Cxeatnxea Whidt Are Lew Docile than They Look 

By William T. Hotnaday 

lUuotrotioiia bj New Y«>rk Zootoflcal SodeCjr 


W HRN Mother Nature flnlebed maklnff the flr«t 
aebnii ebe mimt ha\n nulled complncently, and 
takm pride unto heraelf on barlna dtne u dne Jub of 
wild animal palntlnic. Kven In Iter moat Joyous and 
Hportlve luuud. It do^ not appear that she over “laid 
herwe l f out’* more thoroughly In the decoration of quad 
mpeda than In her throe apeolcM of aebra on Iobk main- 
tabled fiir the mlUlona to ^ nt the New York Zoologf* 
eat Park. 

Hvery loolofflcal park manager perpetually la tom In 
aptrtt and haraaeod in mind by the rude hand of Death. 
Alt toe frequently an anltnul of great rarity and boauty» 
that haa been caught in a far dletaut wlldemeaa and 
tranaported painfully and expeiiMlvcly over five or ton 
tbouaand railea of land and aea, at laat reachea Ita 
Antelope Houae, or Ape House, only to Ue down and 
die In ita drat ten dnya In lU new home 
But lebma are dlfrerenu—thank heaven I They have 
good appetltaa, good nervea and strong tunga, and 
tbay do not lie down and die, literally “at the drt»p 
of a hat" When they reach tlielr aoo homea they 
gladly leave their boxea, they etretch their muerlea. 
He down and roll over, tlien clieerfnlly prepare to live 
kaig and etijny life A aebra nearly alwaya given hlM 
owner a good run fur hla money 
But realty. It is afitonlahlng to note how muny (Uh- 
tlngnlshed Afri* on travelers travenoHl and rrlsiHrrossed 
the home ranchea of the various lebms of Africa, for 
years and years, without noting or re)K)rtlng the exist 
eoce of aevernl strongly iniirked Npccles For n period 
of fifty soars or moro the world was left to suppose 
that there wns Just one species of xebro whereas the 
Ure\y siiecles is so retiiarknidy different from all others 
that even a child could havo noticed it, and recorded 
IL I will not ha 00 cruel as to record here the names 
of the great and snuill tniveleni who penetrated niimy 
tiniaa over, the home country of tlie Orevy sehra with¬ 
out having discovered Its soiHirate Identity 
But at all events, the wonderful Grevy se1>ra, the 
largctt, the nKiat bluirre and the most striking In form 
and In color of all tlie sehrn spedes never wns re> 
cognised until 1882, when Jules Orevy was president of 
rrnnee. In that year King Menetik srat to President 
Orevy a living sp^men, which, after being for o time 
confounded with the seltra of Houth Africa, finally 
was recognised as an entirely new species and was «o 
described. 

ktoral In those dags Soimee wia alow Is tesdlsg 
oat trained eoJleciora, and thU mnat net apain ooeurt 
Hie Orevy sehrn Is recogalsabfo at one glance by Its 
complete coat of very narrow and Intefise black and 
white stripes. Its large rise and enonnons ears. It Is 
about one-fifth larger than the other sebra apedea. 
Briefly described, its home cotmtry IP northeastern 
British Bast Africa nnd southern Ahyaalnia This U 
the region midway between the great central lakes 
of Africa nnd the eastern ssa coast To And ft In 
British Kant Africa It Is necessary to go north to the 
IVina River and Mount Kenla. It Is beyond the field 
of the average safari, and In coHecUems of American 
sportsmen you we many Grant wbra heads, but few 
Orevy 

The two fine qwetmeoa of Nfa«« g re sy i now I 4 Naur 
York have been In the Zoological Park for elaven yaAMib 
and they are yet going atrong. They are the atar as* 


hiblts of the aebra and wild horse collection Although 
theoretically they are “a pair," that retatfooshlp exists 
unly upon paper The male Is so savage that we never 
have dared to quarter them la the same corral, even 
fur (me day The male would either kin the female, 
or cause tier death. 

Once our ofiklal pbotograplier, Mr B. B. Sanborn, 
did fbr the Zoologleal Society a shrewd stunt Know¬ 
ing well the savage and dangerous charactsr of tbe 
Orevy sebra stallion, he proemred^ keeper's unlfbnu 
nnd with It made an excelimt dummy keeper This 
figure he firmly tied to the tame In the sshra's oomh 
set up his mothm camera, and gave the riipial to open 
tbe door 

Tbe sebra rushed out to the middle of the yard, 
glarad about him, saw the dummy keeper, and was 
fooled With open mouth and n raucous scream he 
rushed for the doomed dununy-keeper, setaed him by 
the head, hit him aavogely, then grabbed him by the 
hreost With a mighty wrench he tore the dummy from 
the tauv and flung It Into the center of the corral 



AduU and yeangi Grant aebra 


There be bit It, tore at Us excelsior llesli« then knelt 
upon Its cheat and continued to tear at ita allegad 
face with hla teeth. Tbe dnrotny was literally ton to 
Iileci>H, and even on the screen It was n tairaoine sight 
And when we ww It, we congratulated ourselvea 
upon having had suflkdent horse mnoe. In spite of all 
temiitatluna. to keep that raglBg demon from the Grevy 
mare The money value of a Orevy aebra la $2,0001, 
but the exhibition value of an aceUraatlaed and 
thoroughly settled adult spectment la all of flOXNKl 
There la now a well recognised group of nbra apeefea 
known to naturallsta as “the BureheH group.** Ita 
central and dominant figure la •nbe true Bnrcfaeir 
sebra, (Bqnna barvfielli). with legs adl white or nearly 
ao. Around that typa aperies stand, aa ao many sub- 
apeclea, the Grant feebra, Obapman wibrn^ OfawahayA 
Setous'. and poariMy otbara. Tba BnnMl ortgliua la 
marked fay Ita nsarty-wtilte lega, and by the teet that 
on tha htntauarters, where the htarit and whlta strtpea 
are wldaat; tbe broadest of Gm white atrlpai hgvk a 
fktnt wash of dark ebler drawn along thalc eohtro ttna, 


Hieae are known aa “shadow stripea." Thof ara wrtl 
defined on the Cbapman iobdperies, bnt ora not visibte 
on the Grant 

The Grant aebra la very common In Brldah Bast 
Africa, and also one of the most common In eaprivlty 
In the Zoological Park It breeds peralaMtly and Its 
colta mature well If there la any young hoofad animal 
mote handaoms or more "fetching** than a Grant aebra 
coll the world will be pleased to conalder It 

We r egret to say that on tbe Athl Plains in BritlMi 
Bast Africa, and in other plarea, tbe Grant nabra herds 
are to the strugsUng farmers a serious pest Tte 
termera say that no farm fence la aulOctait to keep a 
herd of truculent end hungry aebraa ont sf s field of 
grain Bven barbed wtra does not atop them, and 
when a man has the nerve to try to do farming In the 
wHda of Africa, hla claim for protsctloa against 90 U- 
atUm by wild beasts Is not to be Ignorad. The sebra 
herds are being treated aa peats and the tannara of 
Brltbdi Bast Africa are kllllitg them down to leaaonabls 
limits, literally In aelf defsnar 

Hie Mountain aebra Is the rarest spaclss that ever 
ctanea Into captivity It la from tbe rough snd 
mountainous regions of South Africa« and it la ao 
neorly extinct that at the last report fRHo Its home 
country only about 400 had remained. By groat good 
fortune, there la just ime line by which this atock can 
bn drawn upon Ibr ezhlbtUon pnrposw, wtthoiit In tha 
least even threatening the extennlnarioa of the sperisa. 
Bach year one or two colts an caught, and by this 
means the Zoological Boclety expects to maintain Ita 
exhibit. The tanale qwefinen that tar sBeron yean 
lived In New York died in 1018, but a new apMimsn is 
expected to arrive from Gape Oolany soon. 


BxpMrlMiti with Pidp Ooai Awtndiia Hard 
Wood* 


E XPBHIUBKTB the roteet Prodvete Labontoir 

at Perth, Weet AoetraUa, etUbtteh the fleet that 
tha polpa from numiitalD aab (Vletorta), 
epotted mm, nowitain mm (New Sedtli Walee), harrl 
(Weet Aoetralto), and aHky oak (Oaendand) am an 
miltable (or paper naklag. While aUlqr onk Ntunad 
the noet eteoUent reenlta, the mentttp ef tMa Umber 
la TC 17 limited. 

The eiperlmmita tndleate that tbeaa hardwood papera 

are nmeh atrenger In almeat oreiT remoct than a aarlM 

of Imported toed «Aee enrel«0e and Vend papefa taken 
at random from the laherata^ elaeli. The i|rVi1riin 
paper flrem palp of mewntafn iah wee ftmnd to Be IS 
poonde per jtbomandth IneV etroniar In bareUng 
mrength and emmMeltahV atoongtr In Vrenktod atntn 


of hardwood pnipa Vm a tafr 
paper prodnoid Mm thami (g) papa . 

eJaeMalvedtpapropw 




thfi 


• pfops^ bjirtiiig tebs^ 
maat. <8) Pfiparprod6badfrqmtlwtafrfl<«ra3|yfi^ 
after bavtag tawhad tM prssgrihat b#tbBl Is smaRk 
as atrong and tm wmo tawr wtroMr than sodA torn 
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Ilidieatinv the Safety Faetcnr 

T HB pitnt If limited Id the freedom of maneavas 
sldUty of tbe alrplune abo\e all by the donfer lone, 
tldf If the strength limit of the aJrplona To go beyond 
tbtf limit If to break the weight-carrying memberf. 

Until DOW air ptloU have bad no abouluto guide 
wherehy they could judge the dlffarent wing ftrolna 
(ftnwfif) Id tbelr approach toward the dangor point 
or ultimate otreML They relied eolely on tbelr feeing. 
During flight the f tr eff na of the plane fluctuate con- 
otontly We reoqgnlEe tbe ezhrtence of thofe flnctoatkmf 
In at rea uff without exactly ktmwlng tbelr foroeo. How¬ 
ever, tbe ultimate breaking etreff of tbe weight-carrying 
ntembera In olrptoneo la a known factor 
TbareAwn orloea (he greet uaefulneoa of a device 
which will tdll tbe pilot at any time during flight tbe 
eoctent of the ftreffOf on tbe aerodynamic lift furfacee 
of bli glrplane through the air prewure force, and eape- 
cUlly during extraordinary maneuTen. By nieaiif of 
godi on InArttmeot tbe pilot If enabled to tell at all 
tlnef thu degree of aafety wbiih exUte between him 
and a poMible wing break. 

Such a devloa ii the Klemperer wing-load Indicator, 
Aa an Unreutlon and conatructlon of a ^lot this inotru- 
neot embodlee all tbe neceofttlea for practical flight 
Tbi wimMood indicator hae a diameter of 2% Indiee, 
It welghf 10 ounceo. It U just oe elniple to tnetall thle 
devlee oa It If to tnetall e clock. It If evident, there¬ 
fore, that thlf device ploye no role of far oe tbe focton 
of fpoce, weight, and Inetollatlon are cuncemed. 

Thlf Indicator U Inetalled on the Inatrument board or 
on tbe fUMiag% behlDd the wlndiihlcld It Indicatee 
bow many Umof tbe wing load bae risen or fallen above 



or brtow foe atrohfot bortaoutal **fliiht load** value. If 
tbe needle In the indicator pdnta to "2," It ehows that 
(be Wflfght-carrylng membere ore carrying, <m the aver¬ 
age, twice the load had tn normal fllglit When tbe 
airplane has a mfety fac^ of 6 and tlic Indicator 
ptdnui to 2, then the pilot ftlU bae a giM>d wifety 
margin. At the moment when the Indicator polnta to 5, 
then the pilot moat expect the inevitable collapup of the 
aerodynamic lift aurfacea. ^ 

Wlten the plane Is at reet on the ground tn a borl- 
ximtal position, tbe tnetrament points to 1, Just as 
though It were In normal horisontal flight 
While starting and landing tlie instruuiont will indl 
cate all landing gear ground bnuips. In i>r<lf>r to pro¬ 
tect the iDHtmmont from any damage dnring tiie take 
off, It Is eqnliiped (like a compose) with a button which, 
with a flmple turn, may open or dose the Instrument 

Flexible Hoee for Loading at Sea 

T HB Illustration depicts a new fonu of ull metal 
loading hoflo which has recetitly lieon put on the 
market by an eastern firm. Tankers taking on curg(» 
In southern waters are often obliged to anchor some 
distance out at sea, due to inadequate docking fat 111 
ties. Loading Is then acoompHsbed by laying n ten- 
inch pipe along tbe sea bottom to the point where the 
tanker is to load At Ihlu point a heavy rubber hose 
long enough ti» come up over the side of the ship. Is 
attached. When lisulliig Is flnlsbed tbe hose is dropped 
overboard and tbe spot marked by a buoy 
The life of this hose Is comparatively short being 
about fix or seven months, also It requires constant at¬ 
tention The cost of the new all metal hose Is a tiiflo 
more than twice as much per foot, but Its life la metis- 
ured In years. In fact. It Is guaranteed for ten years. 
The weight per lineal foot Is comparatively tlio same 
Tbe metal hose la as flexible as, If not more so tlmn, 
heavy rubber hofe. With 120 feet of the hose one and 
one-half complete tame cun be made By reason of the 
Ingenious locking de\ ice embodied In the design of tlieso 
joints the line may be Instantly disconnected at any 
liort of Its length. A sitedal brouxe baring remarkable 
corrosion-resisting propmrtlea Is used in the oonstructlon 
of these jolntm 

A Gcarlcn Rock-Cnuher 

G ElAIlfl, which have always been on esMcntlul feature 
of gyratory rock-crushers, are eliminated In the 
machine pictured herewith, a highly developed second 
ary or re^mshlng unit, designed tn produce finely 
iTOShed rock at rapid spe^ and low cost Tlie aWnce 
of gears permits lilglier crushing speeds without adding 
mechanical ouinpltcstlon to the machine 
This machine contains m bull joint eccentric, which 
Itself constitutes an ImporUnt advance In crusher de¬ 
sign, os it malutalns belter sllnement of the main shaft 
than had been pnsalble b^Cm. Tlie machine has a 
highly arched spider, permitting the passage of any 
sttme that will enter the machine In addition to all 
this, the direct drive with: all Its advantages Is now 
employed The driving power Is apiiUed through a 
universal device that dimlnates all friction and side 
strain, and relieves the grinding and sldof lirust common 
to most gyratory crusheni. 

On test, one of these maclUnes was drU’en for 80 
hours at double Its rated speed, and at tbe end of this 
test tlM eccentric had barely attained blood lieat The 
capacity. It should be Dote<h la well ubo\e that obtained 
with standard geared crushers. 

Why the Sea is Salt 

S EA water contains an enonnons amount of mlncnil 
salts, no km than about 8.5 iwr ivnt If fho ocean 
were eutlrely evaporated the aiiiouiil «f salt h ft be¬ 
hind would lie sufiklent to cover the entire rarth with 
a layer (10 metres deep It used to Im> thought flut the 
salt In the ocean was dissolved out of the ntcks ftinu- 
Ing the continents rain water and turrlwl down to 
ther sea by the rivers. But this theory Is not tenable 
for various reasons. For one thing the units contained 
In solution in the water of strennis contain about 80 
per cent of ca)cinm carbonate and only 7 jier cent of 
compounds uontalnlng chloride, whereas 88 per cent 
of the mineral oompoumls contained la ticeen water 
erinfj fts of scs salt. Furthermore when rivers are 
cut off so as to form landlocked lakes which afterwards 
dry out, the stratified layers of nUneral salts which 
are formed dllTer In wnnposltl** from sea salt 
3fod«ra geok^lsts, therefore, according to CM et 
Terre (Paris), consider the salinity of the <»cean as 
an ortidnul instead of a deri\ed (Condition. Suess has 
a theory that Mie nilnera1«omp<rands found In the ocean 
water to-day proceed from the volcanic eruptions which 
took pWee In the eariy stages of tlie formation of our 
• 01 ^ Whsomr such a volcanic eruption Ukea place 


Flaxible all-metal hose for loading tankers 
at sea 

In our own time water vnisir, ctirhuit dioxide, and 
gaseous iiMiiixiundN <-ontiilnlng dilurine and sulphur 
are ejected Inin the atniimplnn* and are flniiUy brought 
down In the nctun h> meauH of ndii After each 
eruption of Vesuvius the crater Is found to be 
i-overetl with a gleaming while trust of sea wilt while 
the volranoea of Houtb America throw out enormous 
ipiHUtltleN of Iijdns hloric acid, the Purucl alone being 
cstlmatod to eject 80000 kg of this ooni|Mmnd This 
\olranlc activity Is c^mflned to only a few tsdnts upon 
the globe In our era, but It must have been very general 
tn those primeval times liefore organU life existed 
upon the earth It was then that the Internal gases 
broke througli the crust bringlDg with them the vast 
amount of ihlorldes wlilch we find to-day In sea water 

A Use for Ohio River Mud 

pXAllM mud has at last been put to n good and useful 
r purpose. Mr r4uuls Kuerts, a farmer of Clnciaaatt, 
has found that tlw mud on his place when mixed to a 
homogeneous tnass makes excellent molds for garOin 
lamps and lienches. He takes the stkky mud and piles 
It up In <Ktd fashion, Ivolding It in place as he bollds 
It up In the form of a mold with big rocks, stones mod 
pieces of wood In I lie case of forming the garden 
lamps an Irregular core Is left In tli« center by the 
chunks of mud us he piles It up and Into this cavity 
he fills tlie liquid cement and gravel which, of oonrac^ 
takes on tbe form of the mohl and sots. Oardeti 
benches are nailded In the same fashion, usually In two 
set lions, the top and hotttmi lieiit li jairt 
To a\old the finished products being ull of a gray 
cement color, coloring mutter Ik siiroycd on In a thin 
rout o\er nil No two lamps or benchtw are ever sz- 
nctly alike, because of the tail lire of forming the nod 
iiiolds. 
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Some New Meduatcal 
Derkea 

(CoHfIfftrrtf from page Mf) 
cam coaUl m*v«>r «x|iQct to aeconipUtih 
tiamfii or iliancR havw be«o rfpUc^ a 1 
iwwt intlniv l> kURMN in wblcb the nklll 
of the M veral cnstomAn of tho ooiHTMiltin 
lu fiutfftlon are matdiod Trptfal of thla 
la a fiunie culled the Tocht Uire A 
Dumber of tiny yacbta an nmmirod on 
trucks, eath in a Mparato iIubb ciiae 
Thm. icloNH (OHofl are moonted one Bho>c 
tliu other At tlH front of the utuml are 
ae^eril wtud pauifw each oonnecteU with 
one of the >m ht ouaui At a given aljunai 
each ctwtujiKt ataru to tom Ida lamp 
and the reualtlng air proonire dii\cH hln 
yacht nUiiiK frrm one end of the case t( 
the other Tlie ont Rbo raceeeda in pump 
tni tho moit air i,ebi hla ahlp to the eiul 
flnvt and wlnn the box of candy 
A ( imblnutl 111 of airplane and boating 
aenaatlunq Is found In a nasnalega device 
Y^hith (‘onalsU of a aeiieg of boNketa 
m anted at the end of long mring amiq 
Iheue are n v< hod by an electrical roob r 
an uac mating track at the center pr) 
Tiding u b( unci til, motion Thla boanctnii 
inotlun la taken up and continued by the 
MpriuRH ai that the pHaaeuger not only is 
aalllDj, throubh tlie air but alao going over 
RuveR, bo fur as his avfuatlona are ecu 
(c rnc d 

People with atrong oonstitntloiui and 
plenty of cuumj,e will find conalderabU 
plpoinire ahead of them on the new pier 
Tboac lem courugeoua find equal e^iy 
ment watching the other fallow try out 
Uie varlenis devlcea 

A Centrifugal Cmereta 
Mixer 

(CoHftNuret /ram pope NS) 
producing comretea of like e.*unalateDcy or 
nowablllty, the struagth of the two mix 
turee are not at mich wide vartanew The 
exceaglve mixing action of the new ap- 
iN&ratua la advantageous Insofar aa it 
qpeeda the execution of the job 

Testinf the Purity of Quinine 

A CERTAIN cmporatlon In Turkay had 
occasion during the war to determlna 
the degree of eflfiectivenew of the prepara¬ 
tion of quinine coming from throe difCor 
ent munufacturera. Owing to the prlml 
the nature of the fadlltles at their dla 
ikwul It was Impooolble to make a chem 
IcicI teor with roHiiect lo the conleJit of ef 
fetthe alkaloid An Ingenioua way was 
found out of thla dlfllculty fay oUwrvInk 
the mental efr<H.ts produced by the drug 
The methid of Investigation wua ao 
lilunned as to Include not merely the teat 
innc of the effectheneua of the qnlnlm 
preimrattona but aa to lnT«atlgate» like 
Rise the niognltude of the mental effect 
of the quinine when gi\on In prophylactic 
Uoaea und the duration of the aald Indu 
eme Xlu, concluulotw reached were of 
algntflcance with respect to the capacity 
r>r the |»erfonnance of work of soldiers In 
u tlve aervlce I or example, one of tlu 
teats given was the eupacJty of perception 
of nine letters of the alphabet arranged In 
the fomi ef n square behind the photo- 
graphic silt the shutter being left open 
from 1/10 to 1/100 of a aecond For teat 
Ing the enpiclty of attention and at Hie 
same time the degree of fatigue^ the ordi 
nary crosHlng-out test and also tlie 
Kraepelln (tainting diagram were em 
ployed Testing the degree of deafness 
and the bnxxlng of the eors rm done by 
means of a Oaltun pitch pipe and Iqr whla- 
perlng, and flnallv the sense of tim was 
tested by requiring the aahject to nmke 
beats at Intervals of about half m admite 
AB three of the preparattona ef quinine 
occasloiied a slightly disturbed mental eon 
dltlon with m apparMit tnereane in capa 
city for woilc done, but It wag definitely 
proved that one of the three preparaUoM 
of quinine avalUfale was ooosidevaldy more 
mergeUc In lU effect than ffit other 


(OonNnned from ps^ Mi) 
water power staoutd bo brought t yfber 
fa a new f>etiartmetit at Fwle workA 

The qneetlon la a natural OM^ WIH tho 
witok of the Ilureau of DAdeh^ redoco 
the burden of taxatlont Ky answer fa 
Tee. Rut, frankl}* r^uetteo wfll 
be ao small ns to bo Imperceptlblo In the 
tax bill of the Individual t will explain 
why 

The total amount appropriated for tho 
maintenance of tho Qoverniaetft for the 
fiscal year 1021 (exdnatvo of the Pootal 
«iervlce whldi Is almoet eeU-onpportlng. 
and exciuslve of defictenoloa on account of 
the fiscal year 1020) WM ^lViJBaOO» 
Of this amount |3,AMt11U400, or nbont OB 
|ior cent, was fbr the payment of obUga 
tlons Incurred on aeeount of past wars 
chfelly the recant war ulth Qerroany such 
ae competMHtlnn for death, dlsablUty, vo¬ 
cational training hoai^tal troatmant, ro> 
turn of remains from Franoe^ penatons 
Interest on the public dd>t, ailing fund, 
and Federal operation of rallroadg. In 
addition the approprladmis for national 
defense to cover the period from July 1, 
18120 to June 80, 1021, were $860,000008. 

Now the sum of theca two expendlturee 
repreecnts over 88 per cent of the moneyi 
appropriated by Oongresa for the conduct 
of the puUlc buslneag during the fiscal 
year 1021, exriuslva of the Puetal Service 
and deficiencies on account of 1020 Ibis 
means that less Chan 12 per cent <$481 
T44 726) of that total of more than four 
Mlllons ta to be spent on the worin of 
peaee--that Is, on paying for the devdop- 
ment of commerce, agrimltura science 
reaeorob, eduearUm, puMIe baalth and 
public works of one kind and uiotberf 
•alariea of the administrative oDcqr* And 
clerical aasUtants of the OovUmment Da- 
partmenta and of the Fedml courts and 
the saJarief and expenses of the Congress 
Itself The Bureaus operaBons art con 
fined to this u per cent Amoonta run 
nlng Into the mlllloiis are in themadvts 
well worth saving but It wlU ba readily 
seen that the saving the Bureau can com 
puss for the Indlvldnal taxpayers wlU not 
be very noticeable 

I do not wish to minimise the Impor¬ 
tance of ellmlnaHng all waste In the dvll 
esUMJshments of the Oovemment 1 
would do away with every scrap of dmdl 
cation, every shadow of overlapping I 
would reorganise the Departmental ser 
vice In accordance with the best practices 
of modem business I would have the 
people get full returns on every penny ex 
pended In running llm Oovemment olllcet 
But what I wont to be understood and 
understood clearly Is that whittle away 
as we may, our Bureau can only reduce 
the total public expenditures by porhspa 
a fraction of one per cent 

More tbsn 88 per cent oC the mmMy 
•pent by the Oovemment during the next 
year wlU be on account of paat and future 
wars So long at we wish to nwlmaln a 
military estaUIahmeat of 800000 offleers 
and enlisted men, so hmg as we toei the 
neceasity of building and malDtalolug a 
navy of the fleet rank; high taxes are In 
evitable I am not dJaroastng the inerlta 
of the military and naval programs AR 
I wish to ear Is that If we want to make 
really Mg raducUona In appvoprlatlousi 
about the only plaoe that that can be 
done Is in the api^eprlationa tor our mOi 
tary and naval estabUrinneAts, The ded^ 
Sion aa to whetfaer thla Is desknUe must 
be made by the people of the ooubtry aa 
a whole. 


(Costhtsed from pegs ITt) 
that only the slag which had a 
appeanaee wae settable tor i 
csoent OUtoy atog to dbtntoed ky 
rapMly eouUng tad seagui to te to to 
latent hydvatoto peope 
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to done in the uase dc xsinaF eiMMDt 
Another vMleQr od top# Mpgut U wed 
iron itoff tMottiL wMa MutahM nhmto 
80p««wl 4luu. 
lud eMwttt dWMv AtoMkMKfpMt 
betMn tq^ilu flHMM W4 aMfWq 
owwrt U4 tl #>#> Hr UwO. t 

Of QR^ g ktnuetaus 

Xlw onuutr gmiM MilU |Nin#> 
Moow Onm HW tt (|» mif fi gi tt u 
wud Bm u. a UMt fpMlk# ««M 
biuiu MOa* «c m mm gtm * 
•tom wkit# km x lUsli nMwwnl 
MUM, tboat lOO t» MO kOtinag* pw 
•gun CM A netkod ^ gnubgt ttft 
mohm to kardw qnkkir la to Mm (km 
in the pntk of tko MUmt gaato tim 
tlie Internal coatbustloQ naglneg which 
drive the blast fumaee blowsrs, nd are 
rich In carbon dloadda and water vapor 
1 Ight stone to mads la tbe ume man* 
nor as slag stone, with the exesptton 
that particularly light granulated Mag 
Is used as a tuiw, and os the bladtng 
material not Just line but a mlxtpre «d 
Ume and ground slag; In other worda 
■lag cement, to used Tbto mixture ta 
ooapresaed In forma and attalna a nw- 
cfaanleal realstance la tb# stoM of 10 to 
20 kllograma per sq em Both slag atone 
and light stone are very useM and oeo- 
nomlcal butldlag stonea, the ftmaer as a 
sobsfliute for ordtoair brlch and tht lat¬ 
ter Instead of sand stensu 
The anther has experimeDtod flwmiMsr 
sbly In an attempt to tran sfo r m the slag 
whim la unsulted toy tbeee pufpoess Into 
the kind that to suited A very acM Dag 
was trested with itnw, while being heated, 
and then with Ume end alnmftna qgafn 
In order to obtain a stag which baa a 
higher lime content The meitfig to! the 
Dag was accomplished la aa eletorlo tor 
nace Aftesr many expcrimenta It was 
poetoble, by putttar It thmgh this bsud 
em to make the acid Dag capable of 
■ettinc The cement that waa smde with 
it p oeecse es soUdlty and when both Ume 
and alumina were added, the strsngth 
of the cement waa Increased om ton 
Umee that of tbe original vaine The 
Dag which was valuetom befmhand wu 
cQovertod into a usuable fem ta thts way 

Our Lfftggt Stoeneg 

(Coottoued from pspe 87#) 
holding Its own Tbe next stage to the 
no«fatld marriage and the exttnctkm of Dm 
stock which told the foundattoos of our 
repubUcoA tastHutUms 
FroCCseor ODxNm, who was rsoently la 
Bnrope bringing tegetbae Isadsn to Ofo 
genks and blofogy from many t tor e p w ii 

countrtoa to attend^ tlM CbtopesA aald that 

he M mads a wActol atodr of pattoof 
Bto^andFrawM, Peru he hod btsn 
ItnpcuBMd, he eald. With the manosr to 
which ttM Ibfue main imeee of Fr an ce, 
the lledftofnuMan, qm Alptoe and the 
Noeilc, p rsso r v a d thfM snslto trtotn 3Be 

tint igOM MiMlu «aMN*> 
amt and l/m> nato «( .Miter «d«etKw 
hU turn* akltk ■KMi! ijbwgHU ftia* 
tk* danettoMlai vMMi iriM MM to 
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VM b« diji# 4Dr A , 

•<• Mt ^ «k «« ««tA 
mMit IM Mir> hrtofjnMTDiirtifi nuTfn 

11 )* ihTliiltc^i %M Mm 

/roNi pm 0 $ f7f) 

otf ipip imtf t d ct wiM* fttgai of mom 
^ MoMi tHir KftetM to tKwtbo imdar 
Mmot obMtfoik A fittrtoM fnct ta eoo- 
MipVp trlch Oiii iMtnyiMBC l« that thero 
MB 0^ alM Ui Mfaminii B in tbto Q 0 ii«t >7 
Itat BUnbor IM^ M«a BMdB at tbo atfii- 
li|^ ^ tbt amtadee^ astf tbo flDvonuMDt 
ooaMBraiaiiAod tha r«Bt of tbo ordor la 
tbi bobdB of tbo auumfoctniw 
PHft tndloaton rixnr the anglo umbb- 
W Ha wt wboD aa alrp'laiM dovlatoi from a 
Mt OVUM oBMfd tv tbo aotton of croao 
•mfuUt la OM form of Uiatniqient road 
UMi may b* obtaiaod of the frooad MOod 
M IBriUaBd from hblftita of 000 to 20000 
fBBL Broadly bpaaktiiv dm oDBnttlna oqb 
4M* H Pb at r vl tig dtfondb an m<pIbob od 
a yortlflal arm objoeta bdow whldi appaaf 
bitmiBar two cnm wtroa SnowlodfB of 
tfm altttiMH ttttttif of tbe ptMngo of an 
dMagt from om wira to another and tha 
naaaf a tatda of flanm glM the miaad In 
mile* per hour In readia* the drift m 
4m aama Inatramant the pilot obeerrea oh- 
JnM aeamlng to tniTal alona a wire paaa* 
IM the two croia wlraa and aotaa 

tha raamti on a ocaia 

SdO Addity 

M b. W a IfacnmBB of the UntTM 
alty of Tenneeara Agrlcnttoral Be 
parlmant atatfon* praaanu in the Jmmai 
a/ lah Amdfioaa of Afroaomy a 

wary eempleta artlda on the nature of eoU 

MidHy 

Ho OM phaao of Mil cbemiauy the an 
thar mn haa raectvad tnoiw attenttoa la 
fiOMt yaara than the prohieni Taiiociaiy 
wfhr r ed to aa tfnio roqt^Uremaot aoil add 
Ity or Manr a|woiptloa ooeflkilaiit Xha 
praMem OfA hardly bo eonalderad bow 
wear m harttm aolaly a ehaodeal or 
pliyalcd>diimleal baala In Ita rdatfon to 
noa flvtuity m it la cinaely oorraUtad 
wttA If not UuMparaUo fimn, both bao- 
taMoglM and plant pbydo^cal eon* 
wldaratlow 

4I!Iw anthor amnmariaea in part (1) A1 
tbo«i(li aalta of a nombar of organic aUda 
hb«a bean laolatad from aoUa. no ona def 
iaita flrae organic add Iwa e?ar baen ex 
traetad aa of raoord (2) Certain aalta 
pcodnee a dacawaaa of aoll addlty (aodinm 
nitrate potaadnm nltvat^ etc) tboogh In 
laboratocy traatmeat during abort perioda 
JoOaired by eitractloiMi the retaraa may 
ba ttM (S) Benwvalt or abaorpdoq» of 
4 ia p pl »ed baaea fey edla appeared to be a 
«batBleal fandlan of add allleatda prind 
pally alamlDowlUeatMt dm extant of wboee 
feySatfeii la a contioitiag factor in initial 
IptonHty and eontinnlty Of reacUon iA) 
thh addlty of aotla ta to the matok^i 
dpMd fey the kMB of caidc and taagnedc 
tomdantoaaUa, derived orlgtoaUy from the 
nyprolyaia of the anealt-aarth aiUeeow 
<Oi ap la a m % thmeby loLreaaleg the add 
anepertlaa or amcmait of add aldcaton 
fAMBdeadd tonmait wttipnjgroHively 
j m jliil ia a and cofeainne to de c o m waa cal 
Ml* WWMtllfl MltaniM WlMB tlw 
OO, f$ CMMifM tttm MhMaa. 
(*> ittar ioMM .ikMi tmtf an tt ud 
ilta xfMMtDl M l * * pt kydeMM «Mt' 
jMir MMm DMtiiii mb* iiUte* SUaMM 
*M Miff M tte aMltld «t 

Efi IfffflliMjNlffMtMMfMIlMllk^t 
d^feMM m JfMIffJmMwdMellM 


latif. hf 









\ > 


Throud^ nearfy luilfa 

ccnikury «f saryica ta 
tTia inaniT-viivririiirf tmJfff 
OiaxMona SIEmSIT^lias 
stood for accuracy 
in piacisioii. tools 

SaSo ranfitooH am See 
on MqfMihwitta tecopy 

TliBL.&arAiuunTGa athoumassl 

tM'WOU.Mi . TMrTO O I MMW 
■mliimiii •« IlMk Inr* VMMdM 


1 n MM i* 

t MOtf 

BudnuMr ta 

offffvSSSMaMntB 

artbafeoS, 

oc: 


Stamtt Adds two Now Badtaa i 
tad MM Gi^ to LfaM I 

Two anr StatMtt nitot «r BmUu 
^ pTfi| laeratly added to die Btanett! 
Ua* •» OM btiBf iBtrataMd to bBtff 
Hm* dMlen to Sw a O t l irerimg 
toMiM. 

Om «f ttoM iWM, Ito smc is 
igariHy Mmlnrto «m **U Ibmwb N* 
arStamtt nitt Md Kadtas Oto* 
tol i* ffttffa I* mtott aiMsu* Ito* 



lag the radii of flUeto eomora etc. It 
can be need to any poe tion or at any 
angle the formation of the gage al o 
tog It to be naed up to a shoulder and 
todaplkatiiigaamplepaces Thest 1 
hohhng the blades to place are eceentne 
*With tha round end of the case Th b s 
df adrantaga atoce It causes the p Ige of 
dm caM to ataad welL away from the 
^gejrf the leaves sHien the ease Is 

Seeond of die two gages referred to 
to the flrat parapaph »the New Star- 
met fmet or Bamus Cage No 272 
TMb gage la mmflar to general design 
to tbelmmtt Gage No 272 empt 


that t has twenty leaves wth ndii 
f om 020 to 400 nch nclusive N no 
of tl e e ca es have concave and con 
vox a i from 020 to 100 mchis e by 
010 nch 4 leaves have eoaeave and 
convex ra 1 from 026 inch om leaf 
with concave and convex radii of .260 
nch three leaves with concave radii 
only from 800 to 400 iaduaive by 000 
nch and three leaves with convex radii 
only from .300 to 400 by 000 mdu 

Other detaOs w th llustratioas of 
these Starrett gages are given m the 
new Stamtt Catalog No 22 B Copiee 
of thu catalog may be obtained on re¬ 
quest ftom The L. S Starrett Company 
Athol Mass 
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scmimpic AUBmcAN 


'SONNEBORN PRODUCTS 


For Ten Years 

Concrete Floors, Everjrwhere, 
Have Been Made Dustproof 
and Wearproof By 

lAPIDOIITH 

thaoc mark Ihhm 

This onginal liquid concrete hardener is emy 
io apply— no chance for mistakes 

/luf Atuh d on —even unskilled labor can apply 
Lapidobth to basement, cellar and garage 
floors and on cement w^s and tanks 


200000,000 


squsiie 

MiUu 


hot of co P Gretc Boon have been 


BCTtNBaORN FROPUCTS 

Gmcodtr 

■ MnWhlM WsduMt ftra- 
Mi fli tMipileaal rnvrnmg 
OtamrmmAMagOmli AB 


UqddoUnd fliUtoo* of doUan have thus been asved 

by {preventing 
machinery and i 
diae, and from c oncrete 
duat, and by preventing 
the usual floor repain 
and conaequem deli^ 

inOM»tigaU Lapidoliih Jiot 
poor ooncrd# fiion 

«f AerAnod esnesat 
enddfodvi 

LS0imEB0iUlS0NS,hc. 
Di,ii.aMnAU.n ikwtoik 


SCSr 


MW lUb bo old W MW W 8^80 SoSl* 

Stormtighi 

thopiaiMtlvoroofoaoang Or oil \tiutii 
•f worn MTMW ftiofc Bovos labor oad 
■MSwlol 0001 of MW rooO 


SQNHEBCRN 


rOR MtN AND WOMSN 


ns MaMN AND coNaimiJcnoN or indociion coos 

Br A FreMok CoIUm SlisOldiMbM Cloth 979 pocw IW NtiotimtlQM |l BO hgr laoil ft 65 
<tCIBNT!PIC AMPRICAK PUBLlSHtNC CO Woolworth BuiUliis Now York CHr 

WLDOtrClCAS 

$722&t8S2 SHOES 
am8$1022 iSBotB.$5S2 

YOU oAif SMVC momr 
BYWCARam 
WgU DOUBUkS SHOES 

lietbestkne w dkoestn JIm weM 
TbsymsoUMOm UDoeflM 
•tareib dwMl frai IbaffMbMy le 

,_ KM i ly wi e p enfl t, wMdi fe sr s eto ss 

to yea Ike WmI slMes ^ em be 
deced^ettbeleweR p ei dbl eeei t WX, 

Deeftes mamm aed Am rebeS priee Is 
•t e wyw ieatbaseUef eH Aoesbrfoee 
Ibey leave Ibe f eetery^ wUcb b year 
pTete et baaBeiasteaieeseae l de iirefll s 
W L.l>eaalut700and$aL00 Aoee 
ara abeelobaly tbe best shoe valoes fer 
Aamoasy jg Ab uu—Uj Tbayaea^ 
bfaM eoaBly, styb, w i jh aMi H s Wp ^ 
wowrtaa MateamMl toolbar aoikaa 
sallhiaatbiBbtoprfeafc They 
UrSm HMmk om 




•bees are always worth Iba prbe paid 
for lbe«. Tha p r less ava Aa s^ 
lAeyeasCeaaMaAsSaa 
ttAsydoANvwYoib. 




iwliB pHeo staapid 
aalbBsitoaBiesfa 
hy mm mm Asa 
aaraAsrwbi, 


mm 

«4.MfltD.OO 




Hm Diwr fitMK • ISrbIwI MbI 

orvtew 

T RB pbyalolofteat atadlaa o< tba 
ot varlotu fdnna ef atidaUc 
wade by tba Freecb scbStlA 
Thnorb hcva been attraatlnf 
tUm abroad and are wfU worth 
Uon on the part of oor owe 
and other athbtaa Oaa of 
cent rapt rta ctmcenui kta 
two dlmv PonUqaan and da Lalymaa 
An a result of tba study of thaae two 
export dlvm be eonHodas that a man 
Immersed In watar must render his re^il 
raiory apparatus ImroobUa tu order tx> 
a^etd tba antranea of tba water into fala 
windpipe duHna tba art of taspiratloa 
%a a matter of fleet tba tboraeli tractog 
bacomes pnicttoath a borlsdutaJ stnUaht 
Una during tha aubmeniion weerobUng 
that mode by a contlaiioiui vpwal sound 
But after the lapaa of about thirty wee 
ends a diflbrenoe Is obsarvsd to tha trac 
Inga ncordtnic thnjnovamsnta of aba cheat 
nose and larynx Three prldclpaUtoetora 
are noted here Tha periodical axpanAai 
and contraction of the thorax tha slngn 
lar nrnbllltv of tha soft palate and tha 
free dliqdaoatnent of the lai^wx 
To sum tha matter up aaeh part d la 
< baroicterliiHl bv the following phenomena 
—an Initial Ineplnttlon with a blocking of 
tba air pamgea by the soft palate a rise 
of the lanux accompanied to a aynergetlc 
onnstructlim of the glottis an expiration 
empharislng Ae desc e nt of the larynx 
which is synargatir wlA fha expansion of 
the glottis During tha insplratkm com 
muBlcatlon with tha ontsida air is com 
pletelr $lntcintpted bat daring expiration 
there la such a communication In a fleet 
big and Interrupted maimw During the 
act of expiration tha direr coinas out of 
tha water He Aen takea anraral rapid 
and abort breaths (amnUtnda T mm and 
frequeotly 8 In 20 seconds) before recor 
ertng hts usual AyAm and Ae normal 
amidltnde (22 mm ) 

V ray photographs allowed an abrupt 
rlfdng motion of Ae thyroid cartllaga and 
Q periodic enepnnston of the thorax 
M Thoorta finds from his obserratloiM 
and bis personal experiments that the 
need to breathe while under the water 
does not become Imperative until about 80 
seconds have elape^ at Aa end of Ala 
time the cheat isolated from the external 
air goes thrr ugh the same motloos of ex 
pansfon and contraction normal to it In 
the air But theae alteraatbig motions 
<.nn be accompliAed In tw> ways <inly— 
either by sfmtolHy moNotis (Monvemants 
d effort) or by swallowing motions But 
the former exhaust Ae diver so that the 
latter are resorted to hy exparta 
A trebled diver Is capable of ramatobig 
several nibiutsa under water and while 
this depends partly upon Individual elis- 
ttclty It aUK> depends upon tha inannOT hi 
which tha diver responds to the need of 
reasdratlon whldi oppreeaes him This 
need ccrniprlaca Arae factors according io 
M Thoorta. whIA to Ac order of their 
urgency are Tha alternate need of ex 
panston and of coatractloo of the thorax 
the need of eUmlnattog carbon dioxide, 
Aa need of ox>gcn The flrst of Aeas 
la mechanical and depends upon Ae wUl 
Aa second bi chemical and automatic 
The biological process conoenied to tha 
act of divtog cpoalsts of Area ptoM Tba 
act of taspikatloa with the cloofito of the 
soft palnA Aa rise of the laiynx wlA 
synergetic oonstnictloo of tha ^ottlg ex 
plratM wlA faU of the larynx and ax 
pmwkui of tha glottla and af tba auft 
palate. 

A practical remit of theae atnOlea is 
found to the ftot that tba vnderstondtog 
thus gained hf the phyatolagloal madwn 
isni of Ac act of dlvtog grsatlv faettttataa 
tostructlon to Ito teri^na finally X 
ThoorU potota out Aat tba aafbty <tf gkl 
s wi m m ars can ba grtoAr Dibanc e d hr 
metliodlcal tyatotog of M aHUKf to to* 


i VATENTS 




f r VOD HATS AS IMtXHTIOir 

Color sdvtoa to nBrd to tlihto» 
way of obutoina nrotaotioa nnaa 
M sbatolMi or amoSl^ymST 
vantira and a dssisiiitliBi iif flf 
davtoe, axplakdng Ha apetoflen 
All oommtHtimttons art sfctoto apn* 
fldsntui Our vast toaa NS fc SKtond^ 
tag ovsr a pariod of many ymn, 
an a b iss us m many aasss to advtoi 
to regard to patantobAlty whbaul 
any eipsass to the climt Our Haad^ 
B<^ on Batonts is amt Irgs «n m* 
quasi Tina ajqilalaa our tnaAodm 
torma ato la ragard Iq FatoolB^ 
TVedc fwMrliii, Foselaa Fblaaik% at% 

SCSENimc AMBMCAM 


MUNN Bk cxx. msm 


OelseUfle liaartcaa (sstabUabsa 1040) SM 

■ris^c^aMuncsB UoBtaiy isNabto ha S^^ 

Psetags prn&’S'umtia itotss ana pMsm 
eioes lUxiee aid maama. 


aOMnae awsriem ft? MNnSu aSDtIiaal. 
aeisB^e amsriPSB Moacbly p«e yssr aiib 


boas). 
The rnmliiasa 


fissdt to 4«dar bwl 


Oattified 

Sd j^MUt 
1 Bliwf to I 


AdVi 
No 1«U 
•MepUd 


iwaa Ufl 
«•»« that. 

to fas 
RiM by a r 
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^That Careless Request 

“GIVE ME A QUART OF OIL” 

must go! 

T he motorist who says, "Give me a isadert m saemific lubncauon— the VacuMm 

quart of oil” la inviting trouble He is Oil Company 

inviting the puage man to put in his car • * « 

incorrect oil~inferior oil—htt>or miss _ , t l 

lubrication The motortst who makes this <^7 ml » best for yoor cw That is 
dangerout request eays, in eflfect Chart printed here is the 


*1 dmh CM wfcftwr wf od fmOy mum mf 
c n gi m ** TKe lubricAttng requiremefiti of two 
mitoaM^ile engmet ttmy dtShr wMy Bore 
Moi ^irokc> vmivff cooitnictiofi) number nod 
£t of ptiton nnge» pieton detigii} cooling eye- 
tem many ocher fmetort muet be coaetdeied 
beAm oil of correct body can be determined 
forajivu engme 


1 doaH CM aboot pcoMoa. Mywien. 
peoBoo ol ocoaoeay or fiw lo m fiom 
emboa Mu h l ii ** **Gnre me a quart of oil * 
dur^anU entirriy the nececaity for free die- 
tnbuMn of the otl M all nuwiog paitf It 
oeeriooki heat condiuotia, cidd-weitthcr re 
quremente and pieton nng eeal 


n CM wbo Mde dm oA.** 

**qttarta of oil*' are mere by- 
pr^uete In the production ofgaeo- 
line and keroeene Gargoyle ^ 
Mobiloile M the apecializcd pro- M 
ductmof the tecognwed world | 


M any eve 


leaders m eoemific lubncsuon—the Vacuum 

Oil Company 

• * * 

Only one oil » best for ^our car That la 
absolute The Chart pnnted here is the 
aaenofic guide to correct lubrication The 
grade of uamvle Mobiloils luted for vdhr 
car was speaMd only after thorough analyma 
of the requirements of your engine 

That grade of Gargoyle Mobdoila will 
give you full protection to your engine, full 
compression, oasoline and oil economy, fine* 
dom from oarooa troublea and fewer repair 
billa. 

To avoid sobeotutton we edvtse chat yon 
buy tn the original eeakd oontainers 

If yonr car » not luted m die pertMl 
Chatt shown hete» sead for ouy bookie^ 
"Conect Lubneatwa” It concttaa the com¬ 
plete Chart which ^eafies the eomet ml 
for every make and inodel AAkritidingdiu 
Booklet you wiUanaeAdiadwhy 
SW "OteiMqqaartofbirtttiisw 
itktttto^hefaUeagiBetraaUee. 
la wrdangfor the Ballet, plcrntf 
^ eddfeseouraeeiaetBbaacb 


Mobiloils 

A tmti 





TiM CNrt dT SMMiMi l»MM Ir M 
Ymmm Ott C nmi n f* idw* ui 


nDQOQDQOD 
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VACUUM OI 
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WILLS SAINTE CLAIRE 


T’he Mo-lyb-den-um Car 


Willi Sainte Claire is an unique achieve* 
meat in motor car engineering. 

Almoit a icore of new and basic features 
IjCal&HJ'l are embodied in it, any one of which would 
fuidfy die introduction of a new motor car. 

Every part of the car that is subjected to wear and 
strain is built of Mo*^A*den-am steel. This new steel 
was developed by C. Harold Wills. It combines in 
a superlative degree great strength and durability, 
resistance to shock and a continued vibradon, and 
makes possible a car of extremely light weight and 
unusually long life. 

The Wills Sainte Claire is the first Mo-(r^den*um 
oar. Its li^tness makes it an extremely economical 
oar both in cost of upkeep, in oonaumpdon of gasoline 
and in dre expense. 

Its superb balance together with its scientifically con¬ 
structed Mo*^fi*den*um springs give it riding qualities 
hitherto unknown to motor car users, while die per¬ 
fect distribution of weight makes it cling to the road 
in a truly remarkable manner. 

It is the car of super power, of super strength and 
durability, of super operative qualities, of rare beauty 
both in design and finish. 

C-H* WILLS b" COMPANY 

^arifsvtlle • ^fichtpan 



Models and Prices 

Fh€ poM Touring Car SS$7S 

Four puMo FouJMior 2875 

Four pom Coupt 3750 

S o d m tolih 2 Murtfidiy moh 4/00 
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With the Editors 


H mn bi tli» tnltaa \Bm of th« new 
monthly Boantnno AicnucAii-^a cbm- 
MOftMoa of tb* fnmcr weekly Sanvnnc 
AJCvncAir tad the Bcmmnr Ahkbicam 
lltfmntLT Oooktdtrifv ttie itrvnaoiie eot»-; 
dlttou under which we labored In getting 
thill nnmber together, we are rattier pleaeed 
with oar product, eepedally now tbat-we 
can turn over the page proofo and vlmiallie 
what the dnfabed copy wilt be ilka Pleaee 
pardon oar seeming eelf-pratee, hat hers Se 
what had to be done First of all, the reg- 
alar weekly Sctaimno Ambucaiv had to te 
continoed week by week op to the iMoe of 
October 15th* Secondly, we had to turn oat 
the Conner BnjeaTnric AHDiOAif Monthly, 
with all Ita BHUH of original and abatracted 
material, np tUI the October lanta Thirdly, 
we had to strain every resouroe at oar epm- 
mand In order to gather the best material 
poatfbla for this November Issue Three 
ptriodlcals vhdcr way at the same time— 
twice our normal work I However, If you 
afs pleased with the product, we nre amply 
repaid. Now, with the two former period!- 
cala combined into a single joamal, we can 
concentrate every effort on the big Decern 
her Issne, which win be in yonr hands by 
November 90th 

S OMB weeks ago Hudson Maxim, the dU- 
ungulshed Inventor, ditrre us out to the 
ndlson laboratory In company with Oarrett 
P Serviss, tbs sdentlflc lecturer and writer 
Mr Maxim bad arranged tbs gathering, we 
snapect, with the Intent of provoking a dis- 
cuseton of the Blnstein theorlea, which at 
the moment were In the front of his mind 
He gtnenUly has hte way when it comes to 
determining the subject of ouoversatlon, but 
this occasion was on eaoeptloiL Mr Bdlson 
had aniietbUig In the front of Me mtiid—ths 
auesttonaire which he had just derlsed for 
sppUcantS for employment, and whirii was 
just at a point where ita successful w«>rklng 
was assured. So Mr Bdlson, with a little 
asslstaiice from the rest of the gathMig, 
talked quesUoimlres all the afternoon This 
psrticular affair was not an Interview, sliice 
Mr Bdlson was not at the time ready to 
talk for publication, but It put us on the 
trail of the story We have glDoe then had 
three further talks with Mr Bdlson and 
have hssn altowsd to examine a number of 
the papers written by bis caodldatea. The 
result Is the story that anwars on page 10. 
We know you will dud it amusing In spots 
we hops you win And it Instractive and 
tlmsbr ss wMl 

E DITOBIAX, work, after sU is ssid and 
dons, la not a great deal different from I 
running a store. It is tbs edltor^s pert to! 
slse up lilt readers and deCenalns what they 
want, following which be sec ur es the right 
Usd of msterlal and presents It In the most 
atfrsctivs manner Carrying our compart- i 
SDH Just a point fortbar, we cannot hut fed 
that tiiare Is a great deal of wladom ts that 
stars sign which stye you don't see 
whet you went, ask for It" Why not use 
the Same shm in eAtorial workf Much as I 
ws sndsaww to Imp tn rioss touch with the 
wdaheiofowrsadsra, there are ttmes wlwn 
evstf ths cl osssi ; contact falls to bring any 
yaquist fur very muth desired Infurmatlon 
or s^toHal ernment on some spedfle sub- 
^iniy wa^thsn, ^ask for Itr 

tJ 1am U k UHle laeldcat wbldi took 
n tiaesr"bebbid tha soaoea," ao to sfiaak, 

, M Wssks affOu. A rastUber ef our staff, 

' ‘ttStill MbSMi; •‘gmrnu rww m t t iw wW 
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him rouMr boko foir expcdur rrtrrwr ur^ 
ifinrc BUfmoftf Uotri Bar Harbor Ifoine 
fraao/cTBiofcsr yeiirc fcfppAoHi mpporf 
tmaefiTmation un a tfuinsr envifftn rcmcrei 
mcMfi Bclin** TranMutiHl, Ihln miys 
“Would u|iproclatc if \ou Roulil U* good 
iMhiugh to Hliip UH In ijLlrfmo hiiMte, to Bel- 
iwmt Ilottt, Bnr Hurlmr, Miiiiip, h telephone 
tnic Irniwrortiu r with trimHfonnlna ruUo of 
about one to fifteen TImnkK Iblln We 
dld^^llie folluVilng iiKiriilni, Iriinkly, we 
ure plenwHl to pluy a rAlo In sneh moment- 
oUM undortnkiDgii na the tninmnliwlonof fuc 
Mmlle nietwigCM %iH radio atroHH the Allan 
tfe Mr Bolin roeenlly came Itere again 
from Krniice In order to recol\e draNrings, 
cartfamN fiieHlmlle inemngeH and otiior ini 
QgeH at Bur Hurltor, Mol no, from the l^tifoy- 
(Ite radio atntlon at BitnU^uux Of coume, 
we miinll get the flrnt ramplete ami riuilton 
tU diilu regiinllng Mr lb tin a roumrkable 
experiinenia—perha|)s In time fw the 
rHN-einber Iwme 

W h are In gootl eomimny In thin No\em- 
Ik r Immie 8uch iinmea um Llndenthal, 
Simon, Hornadny, HtiHaell anti Stelninets 
iiH*an a grent de*il In their rerntNiXlIv© fields— 
bridge building, miHlIrine iind munkiiwl ud- 
mlnlRtriitlon, natural history, astronomy 
and elpctrlcttl engineering. \\e have been 
tnoRt fortunate In WN'Oring urtlilea from the 
liena—tir typewriterit—of these well-known 
men Tlien tliere arc others retiresented In 
thlH issue, o\eD though their thoughts and 
plHiis and vIi*wm arc rei»orte«l by our edi¬ 
torial stuff and regular (‘ontrlhutors Thns 
w*e have Killson h nnnmentn on his quea- 
llonalre. Small, '\lee-I>r»*Mldpnt of the ITn- 
derwrlters liOlwrutorieK. on nlndane fatall- 
ties atnl risks, Murray, t»n his suiierisiwer 
Kune, and so on. Almidv we hate an Impos¬ 
ing list of leaders for tl»e r>eoeinber Issue, 
Indeed, every Issue of ilje new monthly 
S4iKNTiri( Amkbicav must and will be a 
jilutfomi, so to speiik, from wlilrli leaders In 
all fields of tet hnolngj ean address the lulty, 
either In iieraon nr thnmgh one of our ataff 
writers. 

F AMILIAK enough is tlie sage advice, “If 
you Rant a thing sell dune, do It your¬ 
self ' Of etiual standing Is llie mazltii, 
‘I>on*l write send ’ Perlmiw tlie Ideas back 
of these two old Ha\rH might be combined 
Into II new saw,* If there tx* suili a thing 
If vi>n Riml to kmm. go and see“ We did 
Hunt to know snntelhing about tho condltloD 
and tlKj rela(B« nierlfs of the se\mil ave¬ 
nues of uutoinobllp nHiimnntctttIun between 
east unil west we did want to si>rt out the 
(imMlctlng testlmou> about them 8<i one of 
UH voluiileered t*» rtjmblne ImslnesH with 
pleasure, to tho extent of sis^ndlng Ids vaca¬ 
tion in Ida “fllwer ’ We think hla report of 
wluit ho found makes mighty Interesting 
reading Ytm will finti It on imge 0 

O NE of the novel feaiures of lids new 
form of ours Is the tdinoat total fiao- 
dum fn>iD tlie objectlomiblo llne^ '*OontlKiU«d 

on jmge -* Most of tmr readers win 

reoognlu* in the fnHxlora with which w# 
DOW run our arih los on to a sectmd or even 
a third page, the means of avoiding this 
fum-uver exi>ed|pnt Were the ftdBwmrjo 
AnmiKAV just a monthly periodical and 
mdlilng more, mnh tum-overp would matter 
hut little, hut, us wc learn from a muse of 
correspoDdenct on this subject In past j ears, 
this joamal Is regarded as a permanent 
4 nr}rlupcdta or reference work Many of 
the articles In tU oolamns nre earefnlly 
dipped and filed away for future use And 
the slmplkr we make that task, the more 
serviceable bcoomea our work for a vast 
b(Nd of readera. 














Meeting 

Every Requirement 

Tranamlttiiig power in e car. truck or tractor demanda 
these bearing rcquircfnenU*— 

Rugged atnngth 
BxcmamJvm endurmnom 

Ahihty to carry radtMt kmdajthruat tomda, mnd 
rmauJtMnt tomda 

Emay mt\d /raguant lubncmtiotx 

Simptioity 

Compnctnma 

Bma9 ot wutmmhty into nHmntinga 
oo-o/noiant oi iriotion 
Adjtiatmhihty 

It mattera not whether the bearing be intoided for 
front wheels, rear wheela, transmlaaioni, pinkma, differ 
cntiala, axles, or any other location If power la to be 
transmitted the bearings which help transmit that 
power roust possess the characteristics and capacities 
mentioned above^or else there is a compromise some 
where 

Because the Timken is the only type of bearing 
which actually possesses all of these characteristics and 
capadtiei it is standard on the cars, trucks, and tractors 
of 432 American and European manufacturers. 

That Timken Tapered Roller Bearings do possess all 
of these characteristics and capacities is strikingly evi 
dcnccd In the fact that to date more than 60 000 000 
Timkens have been prot.uccd for the purpose of trans- 
mlttliig power satisfactorily and economically in auto¬ 
motive products. 

The Timken Roller Bearing Co, Canton, O 

TimltmTupcm! RaUcrBmrinsi for Paumerr Cart Trwcld Traclon 
Trailers Form fmpkmenu MocKineo ond Injutrtul Appluutcti 


TIM 





Tapered 

ROLLER BEARINGS 
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Tb« fffMt pawtnnr iMpi of Um Uiittod Stota Bhlpplnsr Boord chown abort roadlna from tho top down America WP fU by 74 ft Right Agamemnon , fiSt'n ft Ijy TSH ft 
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View on the new I-cderal Koad inlo Austin, Nev., throuRh forest reserve and desert coantrjr The old trail, of which a piece Is visible in the ffuUjr below the new 
embankment, had continuous grades of ten and twelve per tent, the maximum on the new fa six per cent 


Tours and Detours 

ImpresBions of the Through Automobile Highways of the Eastern and Central States 

By J Malrobn Bird 


last uonl with ngartl to nlilmiitp iiPt^opinhlllij 
with lltp tiKliiiati (‘oiiNiiiiH r <Mir ftmils JUKt uh 
triil\ iiH iiiiylliing elHe nrp an ariltU of maniifattiire 
anti UHt tho ultlmatt (‘tiimuiiH i Im ttu iiuiii ^ho um^H 
lliMti—ilrUer <if tur, of tru<k in U»mm iit*Krt*o of horrM 
Uoail Imlldlnk and inniiiit iiaiKt. (load from 11)17 to 
tlilD rttUotl In lirit) unit nirahUMl tlioir litallh In lirjl 
iMirlrik tho piiHt NUiniair I htiM pla>(Ht ilu |»art of ultl 
nintp I'oiiMiiiur o\ir niiiii> rtMolH. linliidlim koiiu J.iMIO 
i»ih*s of <air main Intons't'fhaial Jn \h»H of 

111 ! piMHiHNt that IDXi vill Ht*t» f\tn grealir road ai*- 
1l\lt> tliiiii 111* pant H4^n4iin I \<ntun to Hit down lion 
no fiaprt*HH|onK« In fin Iioim* that Homo of tlniu ill IniHt 
wilt fall on hrotind iioi liarn n 

Tin onfHiainllin; fuituro of tlio pn^nt iit ooiullflon of 
our rontU 1** tin I'otilrttKl Intwotn town and oountr> 
t)\(r tho onlln loiiKih of tin* Motiuwk Trull and loss 
ooimlMloiilh on otlitr roiili***, i)l> Jinon aro nmrkiHl h> 
kI^iih liifornilmi, tin iiiolorlHl that In Is iiiltiliiK tho 
ooriMiriito litidtH that horo Htiito Mi|H*r\lHlon of tin mad 
<f*fiKoH As a Httidv in niiis* and tfftit tliow* ImuihIh aro 
iidnifrahlt as UanrH of iiiromintion tln\ ait KUiH*r 
tliiotiM Von drl\i for iiiIloH tliroin;h o|k ii I'ountrt o\or 

II Mlvit Idtliwiit Sudihnl\ Mni an JoumsHl and Jt rktsl 
OM r a dlla|iidat«sl hrh k paMinuit or plldnsl Into and 
out of dis p holoH In jirohiNtorli inaiiidiini or miido to 
\lhrulo to tho altornati sliants anti tlntn of ii hliKk 
|Hi\oiiiinl of whhh no two inljaotnt IiIimUm In ant 
ihanit* Htriki (la Hiitin. lotol ^o al^n la niYshsI to 
idoMtlf\ IIiIh tot tho I Itt 

I ho ruiHoim for tin <‘oinIIIIon art olnlous inongli 
r* rhapK tin roiul 1h iMiiiphsI in a trndfon lino, iMUiiid 
h) fraiuldm to hocp tin Htrisl Id ordor Tlio iialural 
distill llnnlion lo HiuiNith tht wa\ for iiiiloniotiM ooni 
IHtItloii Ik iHitHltnsl hv tin fint that Iho plou of Mini 
liaiikrupio iH unooinfortiihh tI oko to tin truUi And 

III tlu aliMOiioo of a tmlh \ iHuapain to uit tin \])latn, 
tin ilt\ fatlnrs, lN*fort approprluHnK $ltN)000 for two 
inlli*H of iiiiHloru oon(T**to on Main Stroit dmiiand to bo 
almwn Jiint hon and wIkii and wIiiikk tho ition(\ 1 h 
iiuiitiiK bin k 

Tin ro an two unKl(*H to tbln Hltiiiitlon On ono of 
tin 111 no H\TiipatUy Ik duo lln lonil obHtrniilonlKtH. If 
till iinnliiiiitH of a JtMNM) town IiisIkI that ii nuitn nlropt 
nwmbllnK In noni'nil oontonr iho dixnstatisl rojflonH 
of krunot U mhmI inough for Iboiii tbo\ nn» probiibh 
rli^ht 1 or iHHiplo who aro HatlHflisl with Ihat kind of 
a Htm t, tliat kiwi of a stn*et Ih lla namt fllfln^ nwiml 
I I an ItnaKlm 

iho Imnl \low|iolnt, howo\or Is nol < ntlrt*1> wnani 
It N not (ruo that iioUHh from oul of town has to 
11K4 till Kinst if ht di>oHn I want to In tln*so da\K 
of bmad in!* rdoptnd* iid, no (‘ommiinlt> ran withdraw 
Into its sill 11 and ihUK dl\orri» IlMlf from plnvliift IN 
put In tin woiIOk bUKiiH^sH. t*iirH and truikH from 
otiur piiriK of tho Htiili and from ollnr HtiitiH do h^^o 
to iiM* that htrist Itiit It Im trin that In pn>|H)iiion to 
ihi dikris of Kin li UM tin Iih a1 taxpint r iiiii> rtMiMin 
dill di iiiiiiid frt*o<lorii fmm llahnift for tiro bfllM- -until 
till h ipp> thm win n r rr r//iittiiniunlfi kis ps ItK ntns ts 
ill »^uid shiiH pill 11 m. 11a matit r on a hiiHlK of iM^rfiM Ih 

t M 11 0 \l h HIM' 

In drhliu ihrouKli m\iii Mtiiti's om r a jh rIcMl of 


I iKhtooii days. 1 wiw at bnist twonty-eight different 
ilivtiM* phih*H In om stittill town 1 eountod eleven 
atiiotig bfty-iMhl (urH parkiKl about the public square 
Uoad roininlKKloliK and niitonintillo UHSOoiiitlnnH try to 
niiiki the loial insiplo ms* Ihat tlic motn y Hiumt by tboHo 
ronrlHtK iai\K for tlulr uki of tin* streets Hut It takes 

II lot of giiM at twontt-odd f‘tiitH a i^iilloii, vast iiinnlierM 
df tourlHtK Hiippllisl witti IhsI and iHmrl, a great >olumo 
of ganigi* Htrvin, before tho prolitH on tliOHo oiitoriirlses 
will luatili the roHt of mii vert III*, Wain Sirwt inlo u 
highway for tninsr<intiiicntal frelghi and iHiKMUgiT 
tniHli 

('iiliimlo[> tin tiiatter will tie dealt with by mundu 
lory leglKlatlon, wlibh will oomi>el (lie r(*tiilcltruiit com 
munltloM lo tan tliolr Hlmrc of the cost of dxlng their 
HlrisiK for tbolr own and for ollnr |M*oploM uho Tnlll 
huMi loglKlatlon Ih gom ml It mUKt lx* a matter for 
ingotliitlon Men on this IiiihIh It Is not boptlCHK, If 
ImiIIi lairtioK will Ih* rt'aHoaalde Aiiinmiictineiil wan 
iiH*entl\ Hindi lliiit arraiigementH had hi*i*n n*ai IihI for 
the rc^imHtnuthill of the iitulii streit of iHiwningloii, 
Ta , ‘wlibh In the phhI has Ihhii one of the worst 
KtntiluM on till I iitroln Highway In the stiito 1 saw 
roinretlng In progrt*sa. In the nelgliboriug town of 
<VmiU'k> lllo, on wlint iniiHt liii\e Ihh n a iIohm rival of 
nownington for the plai*o of ullliuute dishonor Winn 
Ihiwnliiglou Is Hx*k 1 up there will Im* only one plaiv In 


A- 



A perfectly maintained macadam section of the 
Lincoln Highway In Ohio 


the *100 miles lietwccn New Hrunswlck, N J, and 
Lnluntowt^ Pa, whore the iimtorlst need feed seriously 
put oul by bad < Itv iwiveinent—that awful quarter-mile 
on the outskirts of Morrfsvllle^ Pa 

Ohio, doHplte the fiud that 1 bnike a Hi»rlng In one 
of Its lake-front towns, Is free from fieiious reproach 
In the matter of Its Main HI reels. Intldentally, 1 d« 
riveil grout spiritual cmwolatlon by limping ten miles to 
the next town to get that spring reiilaced. Indiana Is 
Ji) men better (use than Ohio, so far as I saw Jr, though 
1 dirt not oo>er so large u proiwrtlon of Us territory 
The Midinwk Trail is the prime olTinrter the good 
imtiments of Hutavla and Cleiieva stand out as oases 
In the dri\e from HulTalo to Albany Among the smaller 
(Itles, 1 give the place of lionor to Van Wert, O , nut 
alone Its laivemeiils, hut («\ery detail of tlie Impression 
it miikeM on the tourist, Is unusually flue Erie, Po., 
Heeiim aUait the lH*Kt of the citl(*s of ooroimrable size, 
one wlio has w-on It only fmm the train will have dlf- 
(hult\ in n*connlllng the llioroiighly dlsretminble asiiect 
whifh It flan* pn*S4*n(s with tlte tine character of Its 
roMidence and businews streets The same thing Is true 
In Ihhs measure of Kyraense Of the flrsl-class cities, 
1 liu\e no liesitatlon In giving ranking position to Cleve- 
Innrt 1 drove clear tlinnigh, from west to east, during 
the eMiilng ruwh hour. In cimnlderubly under an hour 
and with no Imd going at all To one accustomed to 
doing Ills Hty driving In New \ork und Newark this 
Ik a iiilrucle 

1 hopo 1 will not bo aci*used of sectional bias If T 
Miiy a wonl In extcimntloii of Jersey City Every motor¬ 
ist frran out of town who hns ciXHSied any of New 
Vorks downtown ferries must have unpleasant roem- 
orles of Ihls part of his trip But we ought to remeiti- 
tier that with llie hlg town Just amms the river, no 
driver Is going lo stop In Jersey City excejit In dire 
(inergemy. so that here naire tlmn anywliere dae the 
complaint that good streets don't pay Is Justtfled. Too 
do nut have to drive through Jerwv City to get to 
\pw York, lunvevtr go north fivua Newark, cut across 
thnmgli Hackensack and Englewood, and use tlie pyefc 
man Sfreet or the Ft Lee Ferry (The former shuts 
down during the winter months.) Better yet, go north 
Iwfore coming to Newark, and drive along the Watchung 
Mountains to Montdalr or Potemon. and you will learn 
Komething atioat Now Jemsy nccnery that does not 
seem to be generally known 1 don't suppose the 
Uncoln Highway will ever be the best way of getting 
from New 'V ork to tlie Knrlton Blver 

After bad pavement, the motorist's outstanding dread 
Is the detour sign. Here aguln I am prapored to be 
reasonable Bonds wear out and have to be rebuilt, 
new knowledge makes It deidruble to imt down a type 
of rtuirtlied thut Is loss amenable than tho old to con 
Ktructlon witliout Interrupting traffic Few roads are 
whU* emmgh to iiermtt the contractor to establish him 
self on one side and leave the other open, with or with¬ 
out n flagman a(*rordtng to the length of the stngle- 
track stretch. And tho very fact that the road sfTccted 
Is the main line meana that any route selected for the 
didour will Ih* Inferior 

All this Is admitted But during the early part, of 
the lust summer there was a detour out of Gettysburg 
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on the Uncnln UtKhway seventy miles In length, over 
immntiUn roads built for tlie one-borse shay and never 
recoQStnicted. 1 drove Into Mamdleld, Ohio, from the 
east over bad dirt roads for fort> iiiilefi—iiurallel ^ith 
the Highway all tlte ^ny and ne\er mure ihun tuo or 
three miles from U 1 eiinmnterod ii Hlinllur 9 (>-inll(. 
<lelour Into Brio from the west It Is reHpet'tfully sub- 
mitted that there never wuh and nevir will be au> 
Justification for strodiles of this aort 
There la doubtless a (vrtiitii iinH>unt of <‘on\enlonro to 
contractors and county uuit)orltli*H In (.losing, on(‘e f(tr 
all, tho entire length of road uimui wliUli oih rut Ions 
ure to be conducted during the currtiit miiKun One 
can even Inuiglne clrcnmHtamvH under Hhidi It might 
he similarly convenient to cnrrx on work ni Kcvtntl 
Isolated points, so distributed along tlie road as to (.los«‘ 
a streUh of inaii> mlleiii. Itul the (*uii\eiiieiM‘c of <‘ount> 
autliorltles and of oontriKiors Is not tho oulv factor 
tlmt ought to be considered tlu t*uu\culcncc of those 
wIk) are trying to use tla* roads should U* weighed for 
what If iH worth The loss to trmk and cur owners 
through an unreasonable detour may fur exceed the 
loss whldi would H(*(n'ue t(» coni rat lor and to the county 


treasury tlirough a m<»i*e ratlonul distribution of tlie 
Work I (‘annot imagine conditions under which It would 
not be feasible to conhne oftenitlons to u compurutlvely 
short stretdi of the road at a time, concentrating a 
larger numts r of men on this stretch If tills were de¬ 
sirable, Mi» iluit at no time would It Im neoMsury to 
close more than five or at I he outside ten miles of the 
main road In the presence of pnnillel roads—they are 
universally pre«»nt In Ohio—this could not lead to 
detours of more than fifteen mllea. In tlieir nhsenre., 
and under the gretilest misfortune In the mutter of 
intersecting roada. It should not In a settled country 
like PeonsyUanla lend to a (Ircull of more than tweiitj- 
flve mllea seldom to one so lung InrldentalU, I should 
like to call Ohio's attention to the (ustom In New 
Jersey, where tl>e retiulldlhg t»f n bridge la onllnarlly 
preceded by tho const puri Ion of a teiiiis)nir\ crossing 
Alongside tlie permanent site, beforo iho old structure 
Is detnoilslted This practice r( moves the Inst exinwe 
for long detours. 

A word of caution however, may l»e Inserted liere. 
drawn from my observations of the detour that has 
eslited bKvreen Trenton and Plitladclpbla during the 


past seuHon In this Instance an effort was made to 
follow tho procedure wtikli 1 linvc outlined, cimllnliig 
tlie work to rcusunnhle stretches of ruad nt ti kl^cn 
lluio and making the detour only long eiiuuth to lir 
cumnu\lgHte the parts iifTeded. I liiiM N't n o\ir this 
mute several tlnu.^ during tlie past siMimm, uiid have 
not found this detour any two tlnu^a In tli< nuiik pluc« 
This Is fine but It Is niDur dls^xmruging to iJlM-ovir, 
after following It In its latest hsutlon for llvt iiiiles 
that tlu* geiithnian In tharge of the relnnUinii of lh« 
sli^ns has got tired of his Job, and after keiihig one 
nicely on to the thoroughly dllapldati'd Itrlsioi naid 
has h ft <me to hluiidt r Into l^hlliidelphiii hv tla shU 
door or to wander haik tn the High wav at iin imh*- 
teriiiliiatt isdiit ns ont Is st could It (Iis^mh t di to 
shift the detour wltliout shifting the sl|,ns Whiitivir 
1 might have liad to say alsiut detour signs pn ju Is 
said h) a contributor on another imgt* 

TlM*re are certain radii al differences lietw is n Ulfft n ni 
sisllniiH of the cimiitr} which (‘oiue slrongl> to tin 
attention of the visiting motorist Here In the uist Wi 
do not (xishI our roads to lie straight. Just so the> 
ulllniatidv arrive at the isilnt lo whhh tluv an su|>- 


iswod to go We run them unmnd swiiitips, hills hill- 
hsks—the most trivial of idwtacles. In fart Throughout 
the middle west, with trifling exeeiUloiis, the ruiids run 
straight east west and iMirth-aouth, with at mosi a Iltth 
Jog here iiud lliero to elfiHt a more favoralile (nmslitg 
of a stream This makes It liiUNissihle to gtt Herloust> 
lost One lais 011I3 to count tho turns to lie ubsolutelj 
(vrtulu of ones direction And om lins hut to wii(<h 
the tticphonc wires to know whether one Is aiiproachlng 
or receding fnmi a town If tluv thin out as V4>u 
run imst llio widely spread bousea vou are leaving a 
towm behind jou ^ hen ttiev dlsaptssir altogether you 
are crossing the no-mans land heiwotm the dlsiritts 
served b> two consecutive towns. When vou flnnllj 
{HISS a house agiilu and lK*gIn lo plik up the isih^ with 
tiller wln% jou are certain Hint Mm are approaililiih 
civilisation oni*e more It may imt l>e the town >011 
want. If It Is not, the worst thing possible is that vou 
will have lo turn north 01 south to that town Getting 
compktelv off one's (vurse and at loss for ones dlrei 
tion or location Is out of Ihe qiiestlon Hut the tihio 
and Indiana drivers mnst have a tongh time tilt they 
get used to the erratic behavior of the euHt( rn mads. 


The (nistirner who gts^ through the middle weal and 
gi Is off tin nallv big rouli^s of travel, however, has 
one unpleasant surprist In store for him wlien he asks 
lh( w IV Tlu aiiKWtr will linurinbl^ be “Keep right 
on till I'lki (font tuin uiT Ami witlilii the next ten 
lh(H will 1 h aiivtlilnu from live to twmtv places 
whtn tlun* Is a fork IhiiIi ItramhiM of vvhkh look 
evjptb alJkf lo (be uiitiJlori*d m( ria imtiu lfilh>rM 
ill the firm ciaivUilon Ihiit Hu I'ikt )s stoiu and the 
4 tHu r rumlM ilirt hut If Hu re Is 11 dlsHm Hon It Is riol 
vlslhh* to the taslini tve I si iff* red from this inon 
than anvwhen 1 Nt ahai^ Hi« (tihraln riki wlihh 
runs u( ross tlu ()hh» hllN from Wins Hug in Ha < iintoii 
and tlivciaiid distrht coniusHiig Hu n* wlHi thi 
1 Ilicoln IlighWMV \k 0111 gisw wist th« ns tungular 
svstim of lav III)., down Hu loads <if (•oiirsi abates this 
nulsiiius* i*oiislch r ihl\ V rntssroails is not half iis 
purrllng as a fork 

Anotlu r ( iirloUH diparlure Is foutul In Hu. matter of 
the tnatiiunt of tlie (,arag( hi Ip My oaHltrii nadirs 
would know Is 11 r than to eoiiie luuk to a garngi 
wluri Hu v had tikin on air or vvittr without 1 nisK 
iii^ Hu ilh lulaiil H palm with sllvi r 1 hej would ktu>w 


wiml nss pHoii to * xiss I If Hu\ ilmvi iip to 11 strange 
>.ara;,e and helissl thonisilvis to Hu-si (siinnuHllHos 
fn Hu isiiIthI N(a(«>s \ou uil alw ivs to help 

>mirs( If 

The vir^ ah stand Is nul on Hu nirb and there U 
no (smtrol cik k that has to Is opt lusl Indmirs I had 
to iiiHilogln to a kaniM h >ihI In Wmisttr, O, to whom 
I liinoeentlv aiul ns n inalli r of murse off* ns I a quar 
Hr iiflir wrving iinsitf from his hv IraiiL and utr 
siuiid Tlu> do not (^tn i Imr;.* or cxixs t a tip, for 
distllhsi vv:il(r for MUir haltirv, as I k^iiriust io ni> 
furila r luimlli iHon hi Minsllild And If Hure Is auj 
thing to Is (loiu on tlu liUinmls of >our car tluv are 
glad to luiM voii lung anaiiul and wahh them tak<» 
It apart, offt r iidvhH and pump them for liifornintion 
lulp Hum with rntikhranl luilts or tdlur Iwmuian 
Jftlot, and generally (saidiit t vourstlf as though vou wen 
rtiie of the firm The man from Ohio or Indliiim will 
have to tour tite New \ork dlstrUn Is fore he tan nal 
Izt wh it n lolt all this Is to lb* easterm r 
The I liicoln Highwav has Iks 11 advirtlsed until tho 
iiMnigc man has tht hiipivustoii that with tho exis p 
tioii <if a few final tout lust Ian and Hien^ 11 is prm- 



1 TypiiaU flU on permanent icradlnic In Crnwfonl Cn. In 2 . I.n]r 1 nK monulithlc brick ouit of Pucyma, O wnrk rmimninhlr for one of the iMnunt tn which the nirthnr wn:« nubji.*ctnl n Otn. tf thi 
line new ftretchr* of cnnercte Lincoln Highway fn Indiaua. The view might equally weH haw been tnfcen fn caitcm Prnniiylvsnla nr brtwrfTi Nl*w Bruniwlck nml Pilncrinn N J 4 tJutkiing the 
permanent Lincoln Way In Unn Co. fa. ft The oM and the new of Lincoln Highway brldire eonetraetUm. In additlun lo the obviufiH tihri*rrntP thr rliwatinn nf th«. mw criRutliiK tliminntr« heavy 
gndM Inulina to the bridge at either end Many of Chios streame lie In drop guUiea. and am bridged at the level of the stream Instead of that of tlu. suirounding cimntry but nu^ Luiistructlun 

ia gradually remedying this 

Typical cxaaiplea of the aort of engineering work that la going into the 1921 oections of the Linroln Highway 
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/ c/tj ColumblAM Ca, Ohio. h«d 27 mtln of UU aorl of tUnv Afffhfi This vtow. Ukon at anothor point near tho Pmiuphranla Um, U r o pwt n U U vg of Um klmi of road that haa rop k eod tha aiiiddp 

wacon trail of pravioua year*. 

Ohio roada beforo and after the 1921 campaifcn on the Lincoln rootc 


tlcully flnlflliod und ready for nso I wiw tho nvernge 
man, I hupihimmI Uiut 1 could follow the pretty rod 
white-uud blue nuirkent I'lour to (')ilcnfp» Jlutt an cually 
utt I could follow them to Prlmvtuu, with no more 
aerlnua olwtadOH than nii (Kt^aalonal detmir. and per 
hapa a few mile* of Inferior road here and there 
From New \nrk to (lettyahurg and from Titinn to 
f'ldciiffo ililH expectation wuh borne nut h> the facta, 
lu the region between Oettyalmri; und 1 Imu—wt>U, It 
wasiit Aly ud\tce to molortHta for 1m einphutU 
Stay off tlilH iHirt of Um* 1 Incoln lll((hwn> until wtiue 
one who loveM ><m haa lavn over It. and HHHurcM you 
that it Ih In Hhiipc to travd on When It la flnUhed, 
ao far um one mii JuUf^e from what 1 m Itelnfc done to It 
In PenuaylMujia and Ohio, the eiithiiHluMilc foreiHidM 
of a concrete thorouiflifarc from New York to Chlcujro 
will be ahuiidantly reullxed rill then IL Ih no place 
for abyliody to ffo In an automobile 
UetW(M.n Oett^Hliurg and PlttMlmrg tlio objec*tlon to 
Ihc Highway In Ita prewmt HtutL Is Hlinplo Tarts of 
the route Iwvo Imxji cimo'cted, Jn ao'onlance with the 
profn*am of the l*eiuiM>l\unhi Highway tkiinmlMslon 
With ri’HiMHt to the other iwria wimretlnx Ik a mutter 
of tlm fniUM' It will prcMumably bt‘ (Wine In Ihe near 
future and I hire Ih no purtlruhir nHitton to mupinhw 
that Ihe detour iKNUe will Ih* handliHl any more Intel 
llirenlly than It wiim In lll'Jl rntll IheMe llnkN are 
cn*trtl It Ih no kind of fun travelling them 

WcNl of TlttHhurg tin* Hlluutlon U lit gem ml terms 
the Hutm, but In Uh detallM It Is far more annoying 
—at leant, II wan during IICI In Oil firni place, thon^ 
lant a Mingle I Incoln Highway thmugli (Hilo There 
are (lire** or ftmr i)liict<M when* Hie Highway hiiN been or 
might lane lai n or could 1 m* or whi re HoimUMly wlHhrtt 
that It were and all of tla*He are murkefl wilh red 
whlte-and Wue MtriiMw of one design or anoilier Vou 
can’t cut tl»e Oonllaii knot by following the latent style 
of marker, bccttutw for iilMiut 300 mllcfl between Blau 
Htloii and rp(M*r HunduHk\ Ihls would take you along a 
route tliat Is barrod by do¬ 
lour HlgUM for priictleully ItH 
entire leiigtli Of counie 1 
am Iwre Hpeaklng of lOlil ex 
perletKV , I wuh on the High 
way Just four ttnit*« over fhiK 
Biretdi— In paHHlng tliroUKh 
WiKiMter, BIunMneld, Gallon 
and Bui'yruH. Tlie dty Ilia 
lu Invariably prtHlurt»d a de¬ 
tour Unit lant^ till we were 
approui hliig the next dty 
Bloreovir, tn at leuHt one 
(iiH* the AasiMlntlon Ima u1 
lowiMt Itself to be lajoted 
Into marking two alti rnatlve 
routen with the lutoHt iwHlel 
of \fKl\ Mtandanl niarkera. 

The fort> mile Hln»lih lin 
medlatel) east of Munatleld 
WHM a nightman* Plainly 
markiMl d e t o ti r h loti to 
hridgi lew brldgi's, ddour 
MtgnH ran out uimI left one 
to ran for ten inlloH without 
gnldiince. one detour 1«1 
along a concrete road In 
proci»i*n of construction, on 
which the West hound car 
had to run off a four Im h 
curb on to a most dlsrepu- 



Mountain scenery on the trsnaconUncntsl highway 
through Wyoning 


table old wagon track to let eiiMtlNiund com pass, and 
in general, everything that road conatmctlon can brlug 
out to plague the imHMlng motorist was brought nut to 
Its full degree of iK)Ssilillll> 1 am Informed that In 
Ihe ridghlNirhood of the OhbHpennMvlvnnln line tliere la 


another gap of some miles of the same general chsr- 
ucter, wdth the exception that the detours are even 
worse 

The Impression that 1 got In running through this 
barricade was that the route could not possibly be got 
lnt<i sliaiM* by tho end of the seuHon of 102L Bo I re¬ 
peat. wlicn the Lincoln Highway is finished It will be 
thoroughly giNal. but until yon are assured by ■ome- 
thing nmre substantial than statemenu of the anwrant 
of money so fur 8iM*ntt you will best asHuroe that It 
Isn't finished, and aid in ita ultimate completion by 
Htaytng off It 

ThlH leaves the Question open of how to get across 
the country in un automobile There are two waya, 
eltlier of which, during 1021. was vostiy to be pre- 
firrcd to the Lincolin Highway, and htdh of which 
lend the Htr^ing suggestion that their superiority will 
bi* more pronounced in 1022. The first Involves using 
tho IJncoln route as fur as It Is giNSt^whlch la to say 
east of Gettysburg and west of Lima. If It is more 
convenloDt to pick up ibe nort]u*rn loop of tlw Lincoln 
way (which IcudM here u double life), this can well be 
done at l'p|K*r Handusky or any iioint west thereof, 
or ])crhaps uk far east as Ilucyrus. lletween Oettys^ 
burg and tlit. iiolnt where* the mutn Hue is rejoined In 
Ohio, the old Nntlomil Highway olTers a route to which 
the moNt (JiplloUM critic could offer lai serious objection 

Ihnmgh Marvliiiid this route morlts the adjective 
‘*sui*erh’ Sui»erb In the condition of the road, clear 
through Gittvshiirg viu WavneMbom, Hagerstown, 
Cuinberlaml, ITniontnwn, WtiMlilngtnn (Pa ) to the West 
Alrglnlii Um*, wlicn twchc miles of bad road seiHirate 
one from Wheeling, siijierb In Us historic assodatlona 
nnd Its Mcenh attnictlonN and sniierb In Us mountain- 
(llinhlng features. Tn this connection the motorist ought 
to be uurned not to l(*u>e HaiMv»ck bcmml nest or 
Unlontown for the enst with any little thing the mat¬ 
ter with his car ThcHe are real mnuntalDM. with long 
winding grades of 8 and 30 per cent, uhleh compel the 
largest and most pou'srfnl 
cars to run largely In first 
sjieed and to stop half way 
up the longer pulls, to cool 
off and to iN*rmlt the youth 
of t)M> country to fill the m- 
dlfitors at 10 cents per fill 
The highest elevation attain¬ 
ed Is Negro BfonntAln, a few 
miles west of Orantsvllle, 
Md 24K)A feet The longest 
severe climb Is three miles 
up Chestnut Ridge going east 
mit <if Unlontown, but going 
west, the road rises contin¬ 
ually from Oufuberiand, Qltfi 
feet, tn a point beyond Frost- 
burg, 2300 feet Nor is Cum¬ 
berland the beginning, It Is 
reached from tbe east only 
by severe climbs over at least 
two ridges, and lees serious 
grades in profunlon. And 
there arc many dcrable and 
triple curves of extreme 
sharpness. But the uniform¬ 
ly fine character of the road 
makea the trip a pleasure to 
anyone who Is able to feel 
con fidence In hla car 
(Coaefaded on page 80) 



Another scenic feature of the coaat-to-coast tourt a potait U Feuisylvanla where Mveral mfleo of tho 
Highway U TUbla windlag amug tho Utta ahaod 
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llnroerle**. 77S^ ft by 9a ft Ji ftn Improved (toonre WjMhfniriciii Maht Miijeiitie . 993^ ft by 1 OP ft In nh improved fx^iaUuui 

Two ffMt pusengcr ohlpo, now eompletlng in Germany for the White Star Luic 


The "Big Five” 

Our Bid for the Transatlantic Passenger Trade 


I K you ahould drop Into the heodquurtorH of tho Shl|H 
ping Htmrd In >ew \ork rnnklng lurorniaili'n, or on 
a (lOidopNH call, you would pniluibly Itoar nttirp tlian oirt 
the phniae, big ilvp * It In tht‘ Slilpplng Hoard n 

generk term for the largest nuU cholctiHt of Ibo trunn- 
fitlantie passenger steaftiers whieh wt^re sliut up in 
American ixirU and laid tliere by the hlockiidlng fon^ 
of UrltlHli truiM^rM outride, and utsin our enlrunee Into 
the war were Mixed hy (I»e United States <h»>ernment 
After the Armistice we obtained permanent jiotweHHion 
of these Mhlps, which form tlie leading 
nieml>era of a fleet whoso total tonnage 
amunntetl to some OOO.OnO tons. 

Although It Is on old story, we cannot 
forbear making reference Just here to I lie 
very able work widch was done by our 
Navy Department In n^lring tho wreck 
age which had been wrought uism the 
engines of most of these sliips by thHr 
German officers, Juat prior to our entranen 
into the war Hteom ollndors and stenin^ 
ciMiRts, fnaii whl<h the Oemuins Imd 
amaidied large fragments, were nimlred 
by electric ally welding new sectlunM In 
place and ndHirliig and refaclng them The 
repairs wen ho efllclent timt we were able 
to pot the whole of the fleet, or as much 
uf It us we wished, Into our trunsiMirt 
service, and the vesaels did yeoman work 
In currying our Army across the Atlantic 
After tlw Armistice the various trans¬ 
ports, or mcwt of them, were tied up ti> 
different duihs until the Hhlpplng Houni 
wan able to overhaul the engines and re¬ 
store the Interior pusaenger act'cMniiMKla- 
tlons. Hueh of this work has lieim done, 
and some of tho largest of the ships are 
today In operation U|)on erthers, tho work of rcy^indJ 
tloulng Involves so much expense that It has not yet 
even been commenced t'cinsph^aoUH, of oounce, iiinong 
these la that great ship, the * Lemtharn" In the order 
of tMr atxo and Imimrtunce, the ‘Mrtg five* uro the 
‘'Leviathan," tho “George Woshingtoii,” the “America “ 
the “Agamemnon," and the “Mount \emou And for 
the particulars of theso vesselt*, reference Is made to 
the accompanying toblei 

The “Leviathan” 

With the single exception of the "Majestic,” which 
has been amilgned l^ the Shipping Boani to the Int«> 


niitlouul Merchant Murine for oiienilhm, the I,e\lu 
ihuu* Is the 1arg(»st ship alloiit, the “Miijeutlc* (ex 
lllsmark’) Is six ft'Ct hmger Tlicse two IlnerH were 
built Hide by shle ujion th4» building wav of the Arm of 
Hlohm and ^oss at thdr c«lehrutc<l Titimhurg yard 
from tlK? designs of Dr boerwlir (he <hlof nii\til nrrhl 
twl of the IIumbnrg-Aiiurlctiii D^mipnnv for wlnmi the 
ships wore constnictod The “Ia*\ hit linn * tlien the 
“Vaterland," made her iiiiiiden trip t*j w \ork In (he 
(firh summer of 1914, and ufler two or three \o\uk<*», 


tho war found her at Uie llui/il>urg*\«H.rJ<an <I<wk «( 
Hobokin, wlM re she remained until tlu Spring of 1917 
The “Lovluthim' Is iKiTVj fi*et long on desk her Ih'uiii 
I s 300 feel, and tier itinldwl deiitli Is '57 I feet Ttie gnww 
tonnage is 04 tons, and the four tiirhlnoH of 1MI009 
iHiraepower, drUiiig four situ ft a, were deal gat'd to gi\e 
lier a sfioed of 23 kmifs, wht^h she Is able hi in ik<' (odor 
Tlia sblp was namt HumtttuousU fiirnlKhetl and de< 
oiiiIihI 111 the Oenimn stvio, the H|M>«ia1 features Ulng a 
large UMsemhly mmn sNnit 75x fW feet and uUmt JTi fet r 
high, which is entIreU free from supporting columns, 
the great roof Udng carried hy oAerhead plate girders, 
cxtandlng from side wall to side wait Anotiter rcmnrk- 


nlilo fialuro Ih (he Rltr-I'jirlion reHtiiurant of iiUiut 
i^iuul width iiiid hikht ami ulHuit r»ri wide Tlun* 
In also ti ritaiii tllrilng n^mi which iiieaNiires almuf M'l 
fiH?l by nearly 190 feet Helow dcRks Is a Pointiellan 
swimming ]hmiI and a Merit's of ilectrle liuthH, muMHai,e 
rcMHns and ollic r cHiulpinont of the fuitne c haracter 
111 pn paring (In ship for transjuirt wp\Ii*«‘ a large 
hiiiiiIh r of In r i lalMinilc jirhtitt* lahins \un torn out 
to iniiki w]i> for pf|)e lierths for the imn and 

Hii fill iiH her (UH>oratioiiH wiit I'oiuf rtiiHl she was 
'Oihjti (I'd to that alt annind wren king 
wtihh fs iii\olvi'd til tarnfiig a pasmiiger 
\«>KH 4 l Ilf this kind Into a tninsiHirl 

The «/^eviathan” Well Cared For 

(^>ii!rar\ lo tin jH>f>ular IiDpreNsJon, 
wlilrh hiiH Ih*« n i rcMitiNl h\ lrreM|ionKlble 
111 wsjmiH r n|Hirtcrs (he lAxIathan him 
In'# II mil lared fi*r during the tlireo 

xc'iirs In whhli she Iiiih lain al tlu IIoNe 
kc n disks \ fores of wniii 290 men has 
k<|it (he irntc him r^, Ineluding the main 
I nellies nuxlllarv pumits, el cstera In 
first f hiss isiiidltion Tiny lni\* hisMi IH*- 
rliKlh'iiIh li(siK*eted, (iirticsl our and (im 
teclcsl ngaiiiHt d< it rioriitloii and, thanks 
to tin cNcsIUnn of IIiIm <tm, the ship nt 
a few hours iitiflif woiiftf In aide To Hteam 
oiil of her doi k and iinike her maximum 
HiHSsI of 2 t knot** A 1 m*», the talk about 
this Milunhic ship rusting at her imHirfngH 
N mIus r noji^ dsh She Iuih Ims n i*imM] for 
h\ Hie Tnti riiiKhuail Merehaiil Marine 
iimh r a t nul rm t w ith tho Shipping Hoard 
and till jMihliiH of n't! had luiliit with 
wtilth hhi N dKtigiirisI arc cvichuts of tin 
fuel Hint rusting Is jnsL Hu one thing 
which Hu uin Hiking crew are guarding 
The liiill K i<i tine eitiullHon for the shl]) was laint 
of Ihi IttHt iiiiiH rials and with Ihe careful workiima 
ship which 4 hiirac Hrlnc's Hic la'st Gi riiian nhlphutld- 
IiiL Minis 

At Hi* Htime (line It must lie eonfesseil that the 
l.c\hiHiaii Is Homclldni; of u “whito etephant ' for 
It would take Udwc'eii six and Bcven million dollars to 
recsmslruct Hte interior pnAwngir iicc*nmm 4 MlHtlonH of 
Ha ship and refit her to meet Aiuorlciin Ideas of eom- 
fort, dissinitlon and sunlttin armngoments The work 
would he enormous. Involving Hie construe Hon of many 
miles of electric cahUnc, (ho complete overhauling of her 


Particulara of the Shipping Board’fl 

“Big Five” 
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Deifth, feet 
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(IrcHM tons 

Mh21« 

23,788 

21,144 

UVkIO 

19 VKl 

Sliced, knots 

23 

17 

10 

2.1 

19 

Passengers, first 


48.1 

rsi 

999 

999 

PuMsengers, setsmd 


410 

209 

r245 

(91 

pHSHcngers, Hitrd 


1,771 

1,.T90 

903 

i\ru 

Total 


2.090 

2,299 

1A<1 

1 VfcS 


Leading n^tcaUrs of the flve large passenger ships with which (he llnlted 
States Shipping Board will compos tor the tranmitlaiiiic passenger trade 
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ImttiH un<[ Niiiiltaiy uud general plumbing arrangonientH, 
and flu nilccurutlou of h^r great aseeuably and dining 
liuIN iind (he \imt milte of private mbliiK. Hhe HtandH 
IIS ti iiioiiunient to the folly of the Rlilpplng Hoard dur 
ItiK th( ourly part of ItH udmlnlntrotlmi, fur It la a 
fiiit iluLt the lotematlonnl Menioint Murine Company 
iimdo n bid of four nitlllon dollurs for thta ablp—a rea 
4 iiuible olTer If we lieiir In mind tite enorinoUH eoat of 
Im r recoMlItlonIng. TIiIn nua turnefi ilowti, uml Heaven 
iiliiiin knowH wliiiL \^ill iMHoine of the Hlilp* Au> Itnii 
Hint iMiiiglit b(T \^ould hH\e to H|iend rLx or aeven mil 
lion dnllnm ii|Htn linr und 'Aould b<* hard pnt to It, oven 
full inbtnK, to get any profits out of the venture 

The "George WaohlngUm’* 

The ne\t largest ship, the well known '^George Wosli- 
liigton/’ In whleh llie Pri'fltdont of the United Htates 
Ml fn>ijuenUy eroMaed to Fninre during Uie iionec nego- 
tlutloMK, hits been entirety reimvuted nnd Is now In ner- 
\lee. Thn ejiglm^ and general ine< ImnJenl plant are In 
tlrvit elum condition, and Mho has been entirely ndmllt 
iiTid rt'detvirattNl throiigh«iiit Thin ship belongs In that 
4 lutw which used to be culled "lnterme«llHt« eicpraaa 
stetimera.'* In which a largo frelgbt-rarrjdng capacity ia 
<*»nibUied with commodious passenger at'coinniodatlonB. 
Tlie (liHirat* Wnshington/* unvirdlng to the American 
reglHicr of BlilpH, la exactly 601) feet In length, her 
hi*iun Ih 7fiJ feel, and her iisdUed dciith, GO ] feet Her 
grtuw totiiuige Is 23,788 tons, and her engines of 20,060 
horaoiiowcr, drive the ship at a sostalned sea tqieed of 
IT knots. Hhn has atixainniMliitlonH for 483 flcHt-ilaHH, 
4-10 mK>ond>4 lass and t,771 tlilrtl-< lass passengers—a to¬ 
tal 4if 2,006 The ctmt of nmovatlng the Interior of the 
ship was 82,000,000 

The "America’’ 

Another flue vesHcl of the same rluHS, hulU b> Har- 
Iniid and WolfT, of llelfusl, hut oldtr than the “(leorgo 
Washiiiglmi/ Is thii **Anieri4H*' Her dtiiH^udoos are 
lA*ngth of (hvk, 060 feet. I»eam 74 feet, molded defith, 
47 feet }f(*r gnms tonnage Is 21,141 tons, and she la 
intpiible of a sUMtulned Ht*a siHsal of td kmils She intn 
cuiT) 4^ flrst-clnsn, 2fl0 se4«<mtl-ciiuis and 1 GOO Ihlrd- 
rliiss iHiHMongers. The engtiies of the “America” have 
been partinlly rebuilt nnd subjected to n thorough over- 
hnullng, iiikI tislav arc In excellent nfiii|tc Ibtsseiiger 
m'coincHliitlons hate l>een entirely nbuilt and redecor¬ 


ated, and this part of the work IM attractive^ UfMy 
artistic and veiy restful to the eye. 

The "Moant Vemen** aid ^AfUaeMnen” 

These two shlpi^ built for the North Ckrtnan Lloyd 
Line, In their day lield the blue ribbon of the Atlantic 
euni^ntly vrlth the * iKmtschlaMT* uf the Barabotv* 
American Lina. They nn^ practically alstar vewelg, and 
uDder tbe Oemun Aug they were known w the “hralaer 
Wilhelm 11” and the ”Kn>nprtnammln Oecllia.” “Kalaer 
Wllheira ir* equalled the record ^wed of 281-8 knots 
made by the “Deutfirhliind” for the wlsde ertswliit of 
the Atlantic, and both ships were exoasdlngiy popolar 
In their day After they ixime Into the pmwsnrion of 
tlw 8htpptiif Board they were ow^banled Tba work 
on the “Mount Vernon'* (fomierly the "Oedlle") was 
done at the Boston Navy, where the engines were over¬ 
hauled from the engine f4iundattons up, they are now 
In Arst-class running order Work on the “Agamamnan” 
was dons ut the New \ork Navy Yard Itetiovatlon of 
the cablne accommodathiiiM in these two vessels Is not 
yet comtdete, but we understand it Is to be pnt throngh 
by firms acting umlcr contract with the Shipping 
ll4>ard, Tbe dlmcttslims of the "Agamemnon'* are 
length 084.8 fCet, beam, 72 3 feet, depth, 40 feet, gross 
tonnage, 50,300 tons, ami the engines today are capable 
of dri\lng her at n sikhhI uf 28 kmds. She has aoconH 
tnodutlom for 000 first-<I uhs, 820 second-daiei, and 068 
thlrd-ilaifs passengers 

Tlie hve Ships mentioned ubovek with the exosptlou 
of tlw “Levtathan,** )uiv» Im'cii operated nmler contract 
with the Shipping Board hy the lately defunct United 
States Mall Sc^ce. At present they are being operated 
by a Company of putrloth i»iBclabi, who are giving their 
services for nothing, the <‘0]i3pany receiving a certain 
sura from tlu* Shipping Board to cover the expenses of 
running the shiiia. 

The "Majestic” and "Homeric" of C|is WUte Star Line 
h( 11 the war broke out, Hie “Bismarck,” slster-shlp 
to the “licvlatlmn,” then known as the “Vaterland,” was 
under construction at the lllohm and V\mm yards at 
Hamburg. little was done upon hfsr during tbe war, 
but 8lm« tlie Treaty represenlaUvcs of the White Star 
I Ido nn<l of Hie Qentnan builders are working together 
to outfit lier with stores and minor equipment She 


Wia bo Ofwratad fior Urn BMWiit BbM wttfi iriU 
tbanoiniiany a«artatoMBMfisvCbatasn^ Ontamg 
bar place in tba mw Yori^Ob•tb<mr f 48og tt ^BBp^o^ 
vice, abe wiU c en towa la tbs MaUg bsr padnbSMr 
lltttBgB to tba standards of the "Otyin^ta^ 
sba will ply la that aanioa. She la sIMt tm 
laiper than the *^lymplc,'* aisd abdttt MOO tdaa lafgar 
thfOi the "Levlatlian^*' gr B8,00(> te«b Ibotei^ la 
Mid is doe to tte fkct that ahsr sbe iriur dnMjbsft It 
was detomlned to Introdnob tWo addHiotiai fraiM 
ainidshlp, glvlttg her on Increased ]|«b$th stg M, 
so that, according to the Amarican iCaritbna AegtefeSTr 
her length on deck will be 9^J8 Tlila great; shi^ 
will have li!4fi atateroomt, IttcMInc dm 8iaMaa% M 
eecond-riaos and G61 thlrd-riaaa ctMngi' Tha dtiWMlobe 
of tbe vesee l are enormoua. Tb» tope of the ihiiea 
smokeaUcks are 144 feet above the Wa te r IIBa df tte 
ship and 184 feet above the keel, wUdk Is ab o bt eqpiA 
to the height of an ordinary 14-ittory boildltig. Thera 
Is a great suite of balls on tbe boat de(fi4 Inetitdrng a 
lounge 26 feet high, with floor dlmsoMoiM TO by tM 
feet The main diniqg room la IIT fast long tg 08 
feet wide, and its celling Is 81 feet high. Tbe AtsMass 
rartanrent U 310 feet loag hr 84 fleet irtd% with a 
celUng 23 toet high. TherelsaniuihroiMavlsvrthroQgh 
tbe center of these bails of 200 feet Tfabt U made 
INMdble by tbe arrangeioent of tbe opcakes to tba 
mnokeatad^ which are bronght np, from tbs boUer 
rmmw, near the aides of the ship In two parts Which 
unite above the saloon deck The ifrand stalrcasis are 
also built on tba Mm InsEtead of In tbe oenter of tbe 
vessel These arrangements Inaare a claar swisp ef 
unimpeded space throughout the great public rooms. 
The estimated sea spaed of tbe ship is sbemt 88 knots, 
though it Is prohaUe that In common with all Ug; 
passpnger steamers today, she will be nm at a lower 
speed than that in onler to economise fuel Inrindlng 
her crew of over 3000 men, the full complement of tbe 
ship wUI be more than 8000 aoula 
Another fine ship that will he operated by the Inter¬ 
national Merchant Marine Is the "Homeric” (formerly 
the "Oolumbng”), which was practically completed for 
the North German Lloyd Line at the outbreak of the 
war 8he was designed to be an Iminovenient on the 
‘George Washington,” which she resemhlee In general 
appearance She la 7750 feet long, licr beam Is 8^t 
feet and draft B8.8 feet The gross tonnage Is 82,006. 


The Chemistry of the Volatile 

Some Interesting Facts About a Relatively Obscure Phase of Chemistry 

By Dr. Alfred Gradenwuz 


W HILR rarlKin mIHi Kh inexhaiiNtihlc wealth of 
h>iii(m)UU(Ih coiiHtltuteH (he hualH of <»rgimlc life, 
two utlar 4 loihf DtH, iMiroii aatl Hlllduni Kk luitnc«llate 
ut^ghlxkix III the Periodic Synteiii, «u fur cxhlliltiMl a 
paradoxIi'Ml bidiavfor by Hie exli^xucly Jlmll»*d nuiubcr 
of roaetioiiri they aeemed to he 4*armhle of Juat imaglno 
the iHiormoiiM iiuinbi r <if about two liundriHl IhoutiunU 
rurbon cxaniiuutidH, natural or artificial, and 4m Hio 
other huml In iNatnrc>, ludlilng but the rlgl4i, mineral 
horh and Mlllclt U4'ldH, and In the InlMiralorj, h trifling 
number 4>f comtKiuiiila ulnioHt without an exception 
showing no anahig) wltli those of carbon 
Thy ailmlrable row'aM lies nirrliMl out t»f recent years 
at the Kaiser Wilhelm limtltuio of rhemlHtry (fmhleni 
near BerlliO b\ Prof AlfriMi ‘tfoik, In 4*4 injunct I on with 
Dr Kiikm iiiul other fellow workira, hn\e 4 hanged all 
this h\ the dtKcovir> of a wonderful \urlrij of C4)ni- 
IMiuiidH Hlaiwing a chuw aimlog> with thow* of organic 
(hemlKtry, the appanmt Inortln 4>r Ixtron and slllcium 
lading duo to the oxtrcniri> volatile nnd ephenH^rons na 
lure of irHHtt of theae compountls 

Theoe Koiiiewliat unoxiietdcd results were reacluxl by 
a special and most refined method of experimenting, 
which f nuhles sitcti volatile substuncca in iuIuIuihI quan¬ 
tities (some tenths of a gram) to be handled, cleansed, 
amiljscd, their ph}Ktral constants to be ascertatued, and 
their rhtmitcnl liehuvlor t4> Ih; atudled under perfect se- 
ilusUm 4if any air. fnt or moisture 
Exporinieiits an* cnrrle<l out In a high vacuum, In 
glass tube outfits having all llielr parts Joined Iqr Mow¬ 
ing, while Hie ordinary fat tightened tups are replaced 
by u special tyi>e of mercury valve. These glass tube 
systems. cHMtiWittd In accordance with Iho requlreowots 
of each case, comprise amongst other things High 
speed atr pumps for exhnadlng, se]f<«cilng mercuiy 
elr immps for the collecting of gases, dlirereut types 
of vesnehf for performing remllons and analyses, 
separating mlxtnres (by fractionated illstillatUm or con- 
demwHon), determining melting pofots and densfUas 


of gases and liquids, storing gasixins nnd liquid prod- 
uds, manometers and chOLklng twrometers, arrange- 
numts for weighing tliese suhstani'es, lioatlng them, In 
trodmliig them Into closed tubes and latc^k again Into 
the glass tube oulfit, etc. All these operations are car¬ 
ried out without tlie substances ever coming Into con 
tact with ulr These volatile substances can within the 
glass tube outfit be transferred to any place previously 
roolcfl with liquid air, a few se<t>nds being sufflcteot tor 
(heiii to be condenseil entirely Liquid cvioUng batlis 
ivr inttnl blocks cooletl with liquid atr are used to pro¬ 
duce the leuiperatum rei|ulred In the various parts of 
the outfit for fracHonated distillation or tbe life, while 
a determination of gas tension, carried out with tbe 
simplest possible means and without any loss of suh- 
Htaiicp, serves to test the purity of and to Identify 
these volatile substances. The strictest care Is taken 
fi) insure alMnlnte imrlfy of the original sutsdances used 
for reuctlon, the use of dissolvents being avoided as 
Air us |Hu«lMe, while uny materials subj^ to decom- 
IKMltlon are tor fortlver treatment permantotiy stored 
In liquid air 

While this vucttura process Is rather exactlnf with 
regard to space, UnM and expeodltura sod Jbdoires a 
iqwclul technique only to be mastered by exparlenccd 
wiirkeru, the outfit, once Installed, will enable mlaate 
amounts uf material to be utilised with surprisUtg econ¬ 
omy Tbe process will supply the most aecurato data 
ns to the purity of snbstonces, tbe oonpoMttea of mis* 
lures, tbo mechaniiun of rsacHona. Whtti rtrtklng the 
balance of a completed eeriee of teats, ell the com- 
ponenu of the orlgiDsl msterials will be tottad back 
again ta tbe terminal producHoas to wItMa frectioiM 
of a milligram Frot Stock dees not hsettats to elBna 
that whoever once has become fesniUqr' wftli the akw 
method will erven prefer It Sa cases wiMre largsr 
smoonts of msterial might as welt have been tm^ted 
acmrdlag to classical c4icnrtcal. wMmds. 

The new roetbod grsaRy skteods tbe UuUts ef 


accuracy in cxmnectlon with chemical iwathcsle and 
analysts. Wherever Ktock and hJs asnlstants with Its 


aid checked existing physical data, as recorded la litera¬ 
ture (melting pfjim« and tensions), tbe material used 
in connection with prerious tests was tooad suA to have 
lx*en sufficiently pure. In fact, many luroMems on which 
much time awl thought have been bestowed could be 
settled laRDodlately by means of ths vacunm process. 

The remarkable results of these Investlgatloos enable 
tbe special chemical relationship between carixm and 
its duseet neighbors In tbe periodical system, boron, 
slllcium and nitrogen, to be ascertained In all dstalla. 
The indipidnal chemical facnltlse of each of tbeee thres 


dements are, as Stock puts it, "In the cans of carbon 
coflfbhird In a tnnximom qf perfection and harmony ” 

In tbe cose of boron and sHictum there la a pravaft- 
ing affinity for oxygen, in that of nitrogen a prevaHtoff 
hydrogen affinity With catbon, tbero Is about equality 
of bydrugen and oxygen afllnltl^ Its pniver of btodtw 
hydrogen and oxygen simnltsneonSly in variaUs pm- 
i>orUoua and torms being of the highest Importance tor 
the organic world. With nllrogon, carbon Mtoros ths 
volatility of natural slmpje contpimnda. The eame hs 
ammonia Ifi tfje case of nitrogen, Qsrtm dtokMS tq the 
case of carbon to th* canto <d pemaanot cNndeal 
(yole. After ijte nrignitlone through vegrisMe^ atomal 
and human orgsnbm earitoar wlU over and over stfUn 
nanltost iteslf In the tone of mrboa 4WKfdeb psoe- 
traung in ttoe voMdBe tom wtierever new dMgtocal 
ceactlone are waltthg tor tt. 

Bocbu and carbon ffibow a deee analogy to ttodr 
power ornnnWnUMvtorgattato^of QMto 
Into stobto mnfttslsr *WNlih^« m 

Uko MHdtatt, fesibfto p toffto to n M ftoAto df 
i tfr i q g amallt stotatolea ttto IhfAvr todmufiiHd odwil 
Thib Mto vaniHrlMffertffWtyf i Utolh 


sieitotffaL, ^ ^ 
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Naval Str^agth of United States, Great Britain and Japan 

, How Age of Ships Will Affect Relative Fighting Efficiency by 1924 


'A lAf omnlMiiMiiiB trf the ntetlva etremith and 
ot wantilp* are more or lew uuMatlafiac* 
tOQTa Oii» fhip inay have htgh speed and ffreat pin- 
pQWeiV tmt be weak ta annur and anderwater eob- 
, ano t he r win eacriftce spend lo gnnpower and 
dmar; and fti anotber wtu have abhornull> high 
apeedi ctmiblDed with tight annor, moderate gvnpower, 
and talrljr good nbdtvlitoiL 
in the p r aa wift i of thli bewilderment, naval writers, 
both tnsido the Navy and oat, have developed various 
tnienloaa schmea for aUotHng certain Indea vnlnes 
to tbe aeparete dements of warship efficiency, amt 
therehy reaching a flnal namber which repreeentii to 
adiat degree a given veescl Is 100 per cent efficient This 
ayetare U tedloos and arbitrary. for there Is no general 
agreemetrt as to tbe reiattvo values of gnns, armor, 
underwater subdlTlston and speed 
The Scncurmc AsmurAN has long held ilie opinion 
that tbe only sliigle basis nf comparifioD of the lighting 


By J Bernard Walker 

one, the displacement, which* at the date of a aAIp'a 
vompleiioti oslg, has a clearly deAned Milut* 

DUpUcement Value As Modified by a Ship's Age 
In an article published in tbe Bcis-^tivk Amkskan 
of leliniary V2, IIKH, we co mp ered, upon n HtruJglit dls- 
placement UhsIk, the relative strength of ilu* tliiw lead¬ 
ing navies as they stood on that date iind uh miu 
stand In 1924 This omiparliKm BlKm-s lliitt If tlic rm 
tlons concerned complete their shiidmiidiitg ]>n»i,niniK 
the United Stales will lead, with Grain Britain Hocuml 
mid ruimn third 

Aow, slUioUgh that comparison on the hiiKlM of m* 
dlspluccinent Is accurate so far os It goes, it docs not 
go far enoogli, loiuitiiuch as It does not gl\( um u inio 
picture of the relative tsllllery ofllclenc) of Oih iliree 
uuvles. There was left out of tlie ctuntiarlsoii itii (^le¬ 
nient which Is more {Hdont, fur more ixitent, In dKcr 
mining the value of ships that arc nrnior, gune mill- 


mean that uarshlps, any mor<* than uutoinobllcs, are 
p(K>rly built, or that Inferior materials euter inio their 
coiiHtruHton Qnito the contrur> \o fnlirlf lliitl tloiitH 
nijon tiM )dg1i w>iiH enilKslliw within it such 8kll1e<l <lo- 
Ugn, HU(h ianfu]|> matirlals as n motleru war¬ 

ship More tbati that, thtri iir< no \HSHelH not e\in 
the finest In tlie mercantile niarlm, llmt nviLve such 
careful upkeci* or Itave hulIi great sums for r«41ttlug 
extsmled upon them nt rcguturl) rvH'urriug periods as 
a Warship 

Warship Depredation Due to New Inventions 

Tiio rapid aging nf the luittleshlp uni battletmiser 
Is due not t<i iniLltrlnl but to military deiins lullun, 
iiiid depriHlHlInn N due In large measure to 

nilgai ln\entlon Naval ln\entlun, onnple<l with the skill 
of the iia\al (xinstrurtor, U lug the progress of the 
nuMil art along so rapidl> ihut, after ten years of ser- 
\Ui In tlip llrat battle line, a nipitui ship must he 
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CompuiaM of b«UI«aUp •trenittli In 1934 


nHw 09 two alupo tbat oomai prettp cfcwe to tbo trath 
U that of dlvlae«nent Tha UTtl deidgoer map add 
food ODaHlgr to pnod quality In bttlldlos np hu plan, bnt 
lio enn noTor nitord to forgot thnt be hao to float thin 
aivieflaUoD qion tbe high Maa, and flotation nwany 
dUphiflkaoBt, dad dlvtavement la deternUned for Um 
atdlt^ hr the depth of the national pane. 

^ ^plgStaaMWit Aa BaSd of Ce»parfeon 


;in the eairtlee ream of thedewMopmeot of eteel natlee, 
thetw flwa d wneh greater dlvereltr In warahip deaign 
OjW th«* lo today NawU eonetmetton wae feollag it* 
The ait it now to h^hly danleped, tho prtn- 
> ap well ettahUAed, and dealgnera In the leadtag 

_I ttAnStShie w doedy in tooeh with one aaotiwr. 

^fUSMSttdit'Wata thoaen^toM o' 

UM SMtflMMy a r m atin t naMb whtthcr K he in a 
;ilSAtin,.thShhFr WtM^atta AV' Vartbermod), 
eSihthtSsididtbKjtaded la thoae detailed aaaiysct 
^lUdlMWdkrrp haee faterrtd aberek tiwre (a Jnet 


division and speed Hcir/rr to the tjucMtion of am* nnd 
fhe sodlspufeil fact ffief, frtm fko dity a xrarnhip takc» 
the water, th&a aeU In a ateady and eery twift do- 
ftreetariou of her mauory efMenoy It follows, there¬ 
fore, tbat when you have completed your calculations 
of the fighting efficiency of two slUpo, on a basis of 
dlq[ilAcement, you ore stUI very fiu* from n final and 
accurate coaduslon. That con be arrived at only when 
oertoUi deductions have been made from her efficiency, 
proportionate to the years which haw elapsed since she 
was completed. 

Capitol Stops Obseleto to Fifteen Teon 
Kim owner known that an automobile depredates, 
iteluflly, firoffi the^^ on wbicb it Is bought, but not 
many P«of^ outside (*f tlM Ksvy resllse how short Is 
the efltoctive Uto of a warship—how rapidly she slides 
down tbe scale of efildency tod reaches a period when 
she mmt |w written off tbe naval lists as obsolete 
Jitst here it diould be made clear that this does not 


relegiiied r<» the Nccviml line, ami In ftftmi years Is ready 
for the wrap lirap lurtliennon, dovelopinont seems 
tn ])nKved not uiHm nrltlittu ileal but uirnu geometrical 
lines, with the ronult lliut the more nuHlern the ship 
the shorler Is her tenun of useful military life 

Age Depredation snd Rising Cost of Navies 
This rapid mllltar> doi>redntlon of ships due to 
uuforracen liihmiUms, for ^\lllch, In tho nature of 
things, no provision cau be made In the ship nt tbe time 
of her constnu'tlou, Is a fruitful cause of tho continual 
Increase In naval budgets, to replace ships that age has 
ellml Dated this must be added the rapid increase 

in the Kixe of ships, to sny nothing of the growing costs 
of labor and material It Is tho realisation of these 
facts that Is respimsIWe, in no little degree, for tbe 
growing rdudanoe of the taxpayer to put his money 
into such mastodon warshltm ns the '^Indiana", the 
"Hood" and Uto Japanese "Ainagl" The man on the 
street realises thgt romi»etltlon In building most cease 
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or the nutloiid will Ik* iiiiifninttHl hIIIi bunkruptcy 

I oiiiiHidltlon III amminPiilM huH rouclieil u vorllulile 
n'^nitto aa absurduM 

The Lofdc of Our Tabular Conparlaona 

To tpat out tlie Influence of nire upon (flldem'y and 
get Home exact flKurefii the writer recently drew up ttie 
iiccoini>unylniK tablea, aUiwlng tlie actual atte of exlal- 
liiic liiittleKliiiM and battlcKTulaorM by the )ear 1924, 
and the reault wum au liiteriwtlnis that the taldea are 
liere preaented In detail The metluHl of coiniutrlaun 
U ImMKi upon the fact that a laittUKthlp U obsolete 
111 flfte«>n yeura, If not, Indeed, aooner Pnaif of IhU 
iH Keen In the fiM*t that the eltfht capital ahlpa whh h 
Oreat Britain rccentlj anmiunwl In PurUnment alie had 
derided to aend |o the wrap lienp were from thirteen 
to fifteen yearn old with an a\era|te ufce of IflJ/j jwirn 
They were ellnilnaled las 
luum* their 13 Inch aunii 
were t<»o feeble to ho 
oiilNmed to the 14 and 

liblDch anna of naNlrrn 
ahliw, their underwater 
KUhdlvision Inefflclent 
JtKalJiid the modern mine 
and tortHMlo, and their 
armor Insufflclent 

If a capital ship U 
wnrthhws for active ser¬ 
vice In fifteen jears— 
that Is to say, If site Is 
nt IdP tier <vnt efflcleiiry 
on tlie (lute of her i*oin 
pletloii and has xoro f>or 
cent *of eflltlencv In 
flfteen years, we take It 
that a reawmahlc way 
lo get nt her efliclencj 
at iinv iierhHl In the In 
terhii IH to find out how 
iiiiiity \(*ars of life nre 
still left to her Thus, 
a ship flvn jetirs old 
will Is? twiHtlilnlN ef- 
fldetit II Khlp ten vears 
old one-third (*fflctent, 
and MO on 

It Hhould h«* noted 
that the ilate of comple¬ 
tion of the newest nhl|W 
In tlHwe tables Is as¬ 
sumed In tlic caw? of 
onr ships of thi “In 
dtsna" dans. It 1 h hiiHeil 
on their present degnt 
of completion, width 
renders It unlikely that 
any of thiKii will be In 
roininlSMloii before 1024 
The four vessels of the 
'Mnrvinnd * Hnss, by 


Compartoon of battle cruiaer atrength In 10 X 4 

1924 will have siient one to three >eurM of their life 
Pven the flagship 'PennsvIvanla" will have consumed 
eight jeitrs of Iwr Ji/o, and therefore will have but 
seven fifteenths of lier original eAbJency, while the 
**IMawart' and “Xorth Pakola,**'our earliest dread- 
nuughts and once tlie pride of our Navy, will lie 14 
)ears old mid but onc-flfteenth efficient In all prob- 
ahlllty we shull do ns the British have done, and 
condemn, liefore 1934, the six vesMels of the **ArkansaN**, 
‘‘Utah’' and “Delaware* classes, since all of these 
carry onl) u ISdmh gun Tlierefore we have not 
Included tbein In the total of 21 battleships which 
we Shull have on that date Tlie grand total of what 
we might call tlie efficiency •displacement ns reduced 
hi age. for our hatUeshlp fleets will be D54,407 tons. 
Clur six great fNittlecrulMem, being brand new like tlie 
siv “Indlamis/* will laive their full displacement value 


of 2(11,000 tons, making u grand total for the Ignited 
States of 81'1,4(17 tons efficiency In capital sJUps. 

The BritisJj fleet totals, as given In our article 
of liehruary 12, 1021, have been modlfled hy omitting 
tlie capital ships that have been ordered scrapped 
since that article wus written, and by Including the 
four new battlecmlsera whose construction It toon to 
he commenced These vessels will resemble the *'Hood ** 
They will have less speed hut greoler gunpower thin 
that ship, and they will embody such Ivsmoiw of Jut¬ 
land and of postHar experience and Iflveatlgatlon as 
have not been Included In tlie “Hood “ These elements 
will Include the usual bulge protection agulnst mtnea 
and torpedoes, and an armament of Ifl-Inch guns 
nmunted In triple turrets (not 18-lnch guns, as so 
often leiioried.) Particular attention will be paid to 
horliontnl nmatr TIk speed will probably be about 

28 knots os compared 
with the S1V6 JcDota of 
the “Hood”, and It Is 
likely that their dls- 
Idaeemeot will lie about 
the same aa, or a Uttle 
more than, that qf onr 
“Indiana,” Oonsequeot- 
1y, we have put then 
down at 45,000 tons 
each, and as they 
should be Just about 
completed In 1024, they 
are Included at full dls- 
placeraent -efficiency 
value amoug the BritliA 
battlecruisers. 

By the time the con¬ 
tracts for ttM four 
capital ships are let, 
Great Britain wUI have 
done no new warship 
constmctloQ for three 
years, during which 
time her existing fleet 
has experienced three 
full yeors of depreda¬ 
tion, The oonseqnbDce 
of this Is sbown very 
fhro«eally in Ihe total 
dlstdacement as modi- 
fled fay age^ wbldi drops 
from 64euw tou to 
102,484 tottk Had It 
not been dedded to 
scrap the six bettlcsh^ 
armed with tbe ISdndi 
gun, their ags-dli^pUee- 
ineot valiM would have 
beep so low, that \t 
would hate added less 
thaa<^lB;j90d tons b ^ 
totol mndiarty, apwif 
the batttecndseHii trau 
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Ite 'ISood” win have lo<t four yaart of btr ohMimm 
tqr 1084. Tha two fliw ihlpa aad **Beiiown’* 

win have toit eight yean; the **Tlfer,'' with ten yean 
foiwp win ba^e only one^thM efficiency. The “New 
and *'AuatraUa**» canrytoy l^loch yane will 
have been eUmlaated; eo that the yrtiul total of battle* 
erolaer egldency will be 254|860 tona. 

In the Japaaeae tablea are Indnded four battlecrutaera 
of **Amaal*’ and **AtayD'' clanea, and 
the Hater battleehlpa. *‘Kava" and **Tc»«t" 

Turn of tbeae veeaela, all of over 40,000 
tone dleplacenmit, will canr practically 
their fhll efficiency valtte in 1004. The 
battleahip “Bettmi**, a lO^inch gun ahip, 
haa been omitted from onr Hat 

AU Natiena Miat Slow Down, or None 

Tbeae oomparatiTe taMea, ahowlna the 
eifiBCt of age on efficiency, teach moat elo- 
qnently the leeoon that a naval power 
moat boild to the limit In slw and bnlld 
nnlntermptedly, or abe will qulfkly begin 
to go under Age will tell, as shown by 
the big drop of the British battleship to- 
tala (doe to age) from 548,200 to 10M83 
tone. Also, the taUes {tfove that mi single 
power can afford to disarm alone It must 
be done Jointly, by agreement, and pro 
rata, that la to aay, the atrength of the 
navlea moat be determined by h moat care- 
fnl, broad-minded and unprejudiced con* 

Hdmtlon of the several reaponslblUtlea 
of the naval powers titat may be r^re* 
seated at the fortbcomlog oinference in 
WtehingtoD. 

pyepondleraiice of United States In 
Capital-Ship Strength 

We do not know of any stronger argn- 
laeiit against the Immediate completion of 
our Hx sblpa of the “Indiana" class than 
Is presented by these comparative tables, 
and parfiosiorly ichen they are viewed to 
the Uphi of the fact that we have declared 
for a policp of epual etrength with that 
of any other mrg Today, or rut her by 
1924, if the present programa of construc¬ 
tion of the three leading naval powers 
are completed, we shall find ourselves in 
the posttloo of being about eiiaai In 
cnpltal-ahlp efficiency to tlie other two 
naval powers combined. This would be in 
flat contradiction of onr avowed policy 
The great Inferiority of Uw British navy 
In capital ihips will be somewbal com¬ 
pensated by her fine fleet of scout 
crolaers, a type In which, by 1924. we shall 
be relatively deficient Her navy la also 
superior In Its aircraft material, since It 
includes several aircraft oarriers and a 
fleet of soont and bombing planes. AvlUl 
branch of onr naval establishment which 
should be developed is the Hulmiurine ser¬ 
vice There seems to be a common agree¬ 
ment in the Navy that this service, eo fhr 
as material Is concerned, U below the 
standard of the rest of onr fleet 

The Moral of the Above Cmapariaen 

The supreme lesson tanght by the 
tables given above is the one that has 
been so freqnently emphasised In pre¬ 
vious lames of the acixsTnno AMaaioaif, 
namely, that we sboald mend our future 
effort in balancing onr present ill balancod 
navy, going Howly on batUeahtp conatnic- 
tton, mshlng the battlecruisers to oomple- 
tlon, laying down additional scouts, and 
building np onr rabniartne service to the 
point where it balances with the rest of 
the fleet 

If we coiiH[>lete the six “IndUnas" at 
oiu!er our navy will be topheuvy Wis¬ 
dom dictates that we should direct the 
monqr fhat tbey would cost to building 
UP onr navy where it is weak. 

The battleahlpa can wait A liberal 
coat of greasa and red leipd will prevent 
dotorlotatUm until we resume their construction. The 
oflntracts can bo odjosted without any suefa abaurd 
ibpiraa of lose as have been predicted. 

Tortbemore, the money directed from the battlesbtpe 
can he need to advantage in larger sappUsa of ammn- 
Bttioa for target practlae» in Intenotvo training of the 
pargbomfl, and to hbldlDg together onr flue Naval Be- 
gem-Hoheof the valuable legadee of the war 


Thft Crickflt OB tko Wire 

KB of the most fascinating fields of wientlfic study 
at the present Uute Is that of animal pH>cls»U>gy 
Wor a number of years the workings of the lolnd of tiie 
higher animals, and partlcuiarty of tlie df>raestlctitcd 
anlmalM, ln< luding the dog, the horse, the elephant, tin* 
monkey and the parrot, have engaged the nttentlon of 
large nuniliers of Investigators. Likewise, tlie at inly of 


animal psychology has thrown some Interesting light 
upon that of human brings, bi>tb of adults and of ihll- 
dren, but It Is coiuparutlvriy recently tbat attemids 
have been made to stwly Insects from tlUn iMdnt of 
view Not long ngo a learned German Mlentlst, Prof 
Regan, made certain enrious e iiertmentH wKb the ordi¬ 
nary field erh kets by means of the teleiihnno We are 
itidriited to a writer in K(^emo9 (Stuttgart) for no ac¬ 


count of the veo Interesting tests made and their re* 
umrkuhio resultK. 

Tlie exi>erlnicnter U*gtin ly em.loalng four square me¬ 
ters of the fliNtr uf u nMim with glum plates. Within 
this enclosnre he pluf-ed tiu, nn-tUtr of ti telephone, and 
likewise at some little dlRtum-e fmm the latter, a glass 
\essel whow* sides uere co^ireil vltli black x»opper and 
wide h cimtuined a male cricket Tlie iiavc i ut once be¬ 
gan to (lilrp lou(]l>, uIiereuiMin an uii- 
muUd fwnule cricket mas si*t uiwii tl»e 
floor Tin* newcomer slctwly and eautlously 
nuolH her wav tc»wiml the InvtHlble tuusl- 
dun, hut Just then the professor Icmered 
It bit uf Mire gau/e <t\(p the lop of tlie 
glass vcwel ciaitiilnliig the naile cricket, 
'Which frlghtrnec] the latter Into Hllenc^ 
Mmiiwhlle another male had Iteen placed 
In a distant nsaa of the saine building 
and pn»vfded with u stnall ball tulcToplume 
cMinnectecI \\Uh u very seasItlM. Isix tele¬ 
phone 

No sooner had the voice of her first 
admire r l>een MtllU*d than the fotnale 
(lickct beard the voice of her second male 
liiMNt iHHiilng from the tdoiibouc She 
at once turned her back upon the glass 
Msml which slie had Uiu aiqinmcblng 
and muvcHl somewhat beKltntlngly hut In 
the rtglit direct Uun tuwurd the telephone 
rptin arriving at a distance of barely a 
tinUmeti.r from Uie receivur, she halted 
and appeared to listen Intently to the 
distant serenade Ihls exr>erltttcat was 
r<*tHiiti*d a number of times with other 
pairs c»f iTkketM and always with the 
same success Eventually It was found 
to lie not lUH'essary to liegin with the voles 
of tlie flrst cricket confined in the glasa 
honw*' 'Ihese exiMTlunnts while amus¬ 
ing hi thf*iUH<]rcs arc made with a siTlons 
object and Uie results are Instructive 
Hiey |iro\o to begin witli the delicate soi- 
sltlveness of the telephone even with re- 
ganl to the Hounds made by the lower anl 
mnlR. They also reveal hitherto nuknown 
facts regarding the semw of hearing and 
thi mental qualitiis of insects When the 
first experlmints were made a loud tone 
telephone with a suitable microphone was 
employed, hut It was found tbat this was 
InadtlHahlo botauso of the dellcscy of 
the organs of hearing In insects It was 
discovered, too, that tb(*m* engans are 
not sltnated in the autemnae, as was 
formerly supposed, hut in the lower sag 
ments of the forelegs. When these seg 
menu are loot the iDsect finds It difficult 
If not ImiHswible to |M*rcelve the call of its 
mate qhese pseudo “ears* contain 
mliTcwcoplcally small strings resembling 
parchment In their nature and set Into 
the rigid chltln Hldeld Iho sound waves 
which strike these strings are carried 
thnaigh a small tulio to the minute tudi 
tory apparatus of the insect, which re- 
seuihles on a small sc-ale a sertes of organ 
pijieH From these the vlhmtloiis are 
carried b> special iienrcH to the brain As 
will lie Hi*en this arrangement suggests 
that of the nerves in the cochlea of ths 
hiimnii our nciwi\er tlie tones glvsn 
forth by iuscH^ts arc, most of them, so ex¬ 
tremely liigli as to Is? Imperceptible by 
hiiuinn cars 

'Ihe iiecitllar chirping sound uttered by 
tlie mute orickit Is made possible by tbs 
itn.umstanc'e that the left wing cover Is 
almost 1 ntlrely covensl by tlie right wing 
co\er Tills ruuhics the insect to draw 
tbi rkht wing with 111 ! idi uusl c roHs \elu 
across a HiucNdh outstanding \eln on the 
top of the hmer wiiit civer, with much 
the MuuK motion ns that of the tsiw of 
H llcMle 1 he sound thus produced Is ex¬ 
treme Ij fuliit In Itself, but it is greatly 
si rengtlienc'd by means of four reuonant 
hits of imrchmeiil like skin so tluit It can 
be heard for a dlstanoe of more than 100 
meters (about 3H0 feet) It must he remcinliered that 
while the note semnds \ery inonofoncms to human heur- 
ers, it Is not so to the crickets tlicmscd\eH This Is 
sliown b> the fact tbat If a note be blown nism a plteti 
pipe* of exactly tbe same bright us the note made liy 
the cricket, tbe animal makes no re^iMinse to It, since 
its chlrtdng kg a far more artistic us well us u cum- 
plex semnd 


TABLE SHOWING RAPID DEPRBaATION OF CAPITAL SHIPS 
THROUGH AGE 

No Ships Armed wrltli auna of lAvt than 18.5-lnoh ChHUt Included in 
These Tables 
United States 
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HattlciihipM— 

s 

1 

I 

J 

li 

S 

9i 

|S£ 

hi 


4 

Ij 

£ 

i 


e 

5 

11 

F 

Indiana 

101!4 

43,200 

0 

2ri0,2tlt» 

0 

15/15 

250 J(N) 

Har> land 

1021 

32 000 

1 

32,000 

7 

4/5 

20,080 

(!iilortidu 

1022 

32.000 

1 

72 000 

1 

17/15 

282154 

Washington 

1022 

32,000 

1 

82.00tl 

J 

17/15 

2H354 

West Virginia 

1023 

32,000 

1 

32,000 

1 

14/15 

Jt»,4>7 

Tennessee 

1021 

823X) 

2 

04,000 

3 

4/5 

51,080 

New Mexico 

1018 

82,000 

1 

32,000 

0 

8A» 

10,200 

Idaho 

1010 

32,000 

1 

32.000 

C 

2/7 

212133 

Mississippi 

1017 

82,000 

1 

32,000 

7 

8/15 

17,007 

Pennsylvania 

1010 

81,400 

2 

02,800 

8 

7/16 

20,.7«0 

Oklahmiia 

1016 

27,500 

2 

55,000 

8 

7/15 

25,000 

New York 

1914 

27,000 

2 

54,000 

10 

VS 

18,000 

Totals. « 



21 

722,000 



554,467 

Battle Cmieer 

•— 







Consiriiation 

1024 

48,500 

0 

201,000 

0 

15/16 

201,000 

BaiilOBhipe — 


Great Britain 




Royal Sovereign 1010 

2n,7ri0 

5 

128,750 

8 

7/15 

00,083 

Queen hllxnlietli 1015 

27^500 

5 

177,500 

0 

2/5 

55,000 

Benbow 

1014 

25,000 

4 

100,000 

10 

1/3 

83,888 

Erin 

1914 

23,000 

1 

28,000 

10 

1/8 

7.068 

King Oeorge 

1018 

23,000 

8 

(10,000 

11 

4/15 

18,400 

Orion 

1012 

22,500 

4 

00,000 

12 

1/5 

18,000 

Totals 



22 

548 250 



102,484 

Battle (Yafwjr#— 







Enlarged Hoods 1024 

45,000 

4 

180000 

0 

16/15 

180,000 

Hood 

1020 

41,200 

1 

413)0 

4 

11/16 

802213 

Repulse 

1016 

26,500 

2 

5.7,000 

8 

7/15 

24,733 

Tiger 

1014 

2IV>00 

1 

28,500 

10 

1/8 

0,500 

Lion 

1912 

20,850 

2 

52.700 

U 

1/5 

102>40 

Totals 



10 

H.V),400 



254,0811 

BaG/eikipe— 



Japan 





Koga 

102S 

40,000 

2 

81,200 

1 

14/15 

75,787 

Negato 

1021 

83,800 

2 

07,000 

a 

4/5 

54,080 

Ise 

1018 

31,200 

2 

62,520 

0 

8/5 

37,612 

Paso 

1015 

80.600 

1 

30.0rNl 

0 

2/5 

12,240 

Yamasblro 

1017 

80,600 

1 

80,fgl0 

7 

8/10 

10,320 

Tbtals 



8 

2r2,5J0 



1064)89 

Beetle GnUeerS'- 







Amagi 

ie2;{ 

48,500 

2 

87,two 

1 

14/15 

814200 

Atago 

1024 

43,500 

2 

87,000 

0 

15/15 

87,000 

Kongo 

1014 

27/i00 

4 

lt0.0(Ml 

10 

1/3 

,kMW7 

Totals 



8 

284,000 



204.807 


COMPARATIVE STRENGTH IN 1924, AS MODIFIED BY AGE 
Sblpa (Carrying 12-Ineb Gona Not Included 



Battleehipe 

Battle Cruieera 

Totala 

Uiiha4 StetM 

. 554,467 

261,000 

815,407 

GniU Britain 

102,484 

254.080 

447 4011 

Japna 

lOtMWU 

204,867 

400,800 


A MpttAl dllp Is ahwkito In flftwm yssrs. TIm nbov# CMtlmnlMi of HSaleney In 1U24 nn bonefl 
npes tbs awdwr of t«srs of nssful Ufa rsmalDlng to mob ship in tin three navlea 

Tabu ahowing loss of efficiency throogh age 
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From Opium to Hash Eesh 

Startling Facts Regarding the Naroodc Evil and Its Blany BawiScatioiia Ihroiighont the Wddd 

By Dr Carlefon Simon 

Special l>eputy Felice Coaiintaalfnier Id Cliarae <if Uie N«w Torfc Clt|^ Folk* Narocrtie EHTloloti 


It ta Qffiuilljr mixed with 


** A ND the nplnin came 
from the luiflt where 
the frafCTHDC iKtl>i>y perfumes 
the Hlr unU wtH*ra lunguor- 
UUH ilreuum dlflwulse the grind 
of dull iitonotony ' 1 

might iidd to this thought 
And now comes hash eesh, un 
undent drug, new to Anicr 
lea, and one that would 
make II woisleti Imilitn love 
H icmnltc boulder It Is prob- 
ulily the nsMt violent of sex¬ 
ual stimulants, which ac¬ 
counts for Us popularity 
gain opium 

Defnre I go further Into the subject of drugs and 
dreams. If a whliiislcnllty Is piirdonnblc, I would men¬ 
tion liero, the literature of drug addiction >ew peo¬ 
ple know there 1 h such a liternturc IK> jou remember 
Do Quincy's *‘4*onfesslonN of an Opium Ruter?" Hero 
Is u typical nilnatown lyric, ahl>re\lRt4Hl from a poem 
by George Hull, a writer of undenvorld flitlon Hull, 
by tile way, Is I lie son of an Kast Indian Missionary 
“Dr Fat of Thlnatown, he makes fat people lean. 

In the pnnde luiso of ii ixtiipy dnxc, 

'Nenth dnigons gold and grinm, 

He sings his stmg, the wlsdc night long 
•Six bittw hop for your he cries, *nnd four bittoe bop 
for jmi?’ 

‘You m'M'p hlttee the pipe 
before, two bittce hop 
Will do' 

And all night long, he sings 
this song, In a tunnel at 
No 2 

•You iie\er hlttee the pl|»o 
before, Two-bittee hop 
win do"* 

Tlie iwpuhir song writir 
sings, * Dreamy, D r e u m > 

Ohlnatown, Wlien the 
Lights are Burning Iaiw ' 

Tlie writer of more dlgnl- 
lled lyrics iiens, *'In the 
Garden of 8leei>, Wliere Pop¬ 
ples are Bom' Tills, of 
course, la ii Hjmbollcal lyric, 
but It suggests tlKj iH»ppy 
Bleeii and the dreams which Trend bad not yet clasri- 
flod Kroiii the pocket of an addict we tiaik a bunch 
of verses. Ttmr lines from a long poem, describing the 
delights of early addiction rend 
••Oh, l>r Binum tell me true. 

What did 1 ever do to >ouT 

lou immed a law that took my dope away 

Give It hmk to incs I PW * 

Jack miyle, a wonderful writer, has given ns, •TTbe 
Pofuiy Girls Husband’ Motion picture literature Is 
fun of knock-down ami drog-out drug stuiT, and so 
addfctlon has piwluocd a merature, Imt the drug litera¬ 
ture that New York’s Police Commissioner Klchard E. 
Knright Is Interested In, Is, •‘Written In tbe SUtnte 
iwioks.” 

The Commissioner Is a far¬ 
sighted man Not because 
he apiNilnted me, tmt becauM 
he realized Ihe heu\y In^ 
nmds the narcotic eril was 
making and the close eon- 
ncctlou between addiction 
and crime I regard him as 
a BW isT cent police com- 
mimloner 

When drug addicts In the 
United Stall's had reached 
the startling total of l,P88, 

000, quoting from tlie Ogure 
c»f lIspresentatBe Bulney, of 
lIllU^B, Oominlssloner Kn- 
rlirfif derided on drast Ic 
mPttHures. He realised tliat 
00 per cent of uddlcU w«o 
criminals with records, In 
M>me Inatances. reaching 
from Vnm'imver to New 



nuuMoM of tiBi H«h ftg WdlL 
It Is « gmtkHnc m mt 
bss to bs ftmgbt wttb iHL | 

■hMi s Ust of iBKMre tbom 190 
promliiant New Toife sddlets. 
Aiaoog tham srs srtlstii^ Ao- 
atrteot 
at 


An opiw plpob known in tko Tomscslsr m a "sUn** 


York Then he aske<1 me In to help clear thg sltiuitlefL 

With my knowledge of drug addiction and under¬ 
world Information acquired as an expert for tbe New 
York State Narcotic Cummlsslon, and extmwlvo experi¬ 
ence of a life devoted to the study of psychology and 
iTlinInology, I consldcml It my lutrlotlc duty to help 
cnuih this evil No financial gain or political ambition 
In ln\nl\ed In our trusade against drug bondage and 
its many ramifications. 

From the standinlnt of the police, all the romance 
of the songs and short stories Is swept away on the 
fames of a drug whiih brings depletion, depresslnn, 
|)o\erl\, despair, crime and death, and only a world 
w*ar waged night and day keeps this acourgo from 
sweeping huiminttj to hell It k a world war, for I 



An opfuM ^y-out'*. or Um nscssisry tapleoMnU of Ike addict 


have sctret mission men In Europe and the Orient, 
and have a close cooperative understanding and a 
system of information wttb practically all important 
dtles In Europe and America. We have, now at Police 
Hencbiuarten, the first and largest clearing home In 
the world on the drug truffle and drug addiction. We 
can furnish on short notice pictures and records of 
almost any known addict, smuggler or vendor lb any 
city We ha>e pictures and records sent us froiu the 
governmmits of France, Belgium and Canada, and re- 
imrts by which we can feel daily tbe pulse of the 
octBIty of this evil 

Not only In the hovels of the great Bast Side of 
New York and the slums of other cities Is this reosoii- 
dethronlng, deatlHleallng habit found, but in tbe 



Borne are limoesBt vSetUM, 
others have sought SEXcite- 
meat and sehsatloii, and go 
to the Mums for ibelf fopfiy 
Tbe drugs moat used are 
Gum opium and its derivatives^ indndlag codeine pare- 
gorie, morphine, heroin, cocaine, a crystalline alkaloid, 
derived from the leal of the ooooa plant. and ftM iateat, 
hash eesh, derived fton tba Indian hemp, OtenaiM 

/fVdifW 

From hash eesh, significantly enough, we derive our 
word assamln. This drug only recently has found Ita 
way Into ilie United Btates, being smuggled by Turks 
and East Indians. It Is not |»o1ilbIted by the Harrison 
Federal Narc«»t1c Law Tbe only law covering it Is tbe 
new Sanitary Code I-aw of New York CMty, uuler which 
our department now operates, and without question, this 
law wilt be added to the Federal Law It la no crUns 
to po oac s s , aril or use this terrible drug anywhere out¬ 
side of N«>w York Git>—for tbe time being, at least 

Addicts* methods of taking 
drugs are divers. Oocalna 
and heroin are usually 
snuffed Morphine Is taken 
by hypodermic needle, or In 
tbe absence of a needle^ an 
eyedropper la naed. The 
common method of using 
ot»luro Is smoking, snd this 
Is an Intricate pnicseet re¬ 
quiring expoHenca. The 
gum opium has to be eqie- 
dally prepared. Tbe gum Is 
ideked up la a about 
the sfse of a large ralalD. 
It is placed on a tool re¬ 
sembling a darning needle, 
and called a *>ett hoefc^ 
(Chinese) WItb this Im¬ 
plement U Is rolled on a hot 
pipe bowl held over a peanut oil lamp and •‘ehled** 
(Chlneea for cooked). When rilled the pUl U preaMd 
down bot over the small bole iu tbe bowl, and tba addict 
lying on btp, throughout the cooking and nDoUug pco- 
csss, hrids the pipe over the lamp and, with a **long 
draw.*’ tphales tbe fumea deep Into the lungs. 

There la no form of drug ustng so luxurlagt as Is 
smoking “hop** (Chinese for opium) 

It remained for a drug addict to call attention to tba 
fact that a fluid mny be expressed under tbe Skin hj s 
imnctvre and pressure. Tbe usual form of sstf^admln- 
Utcring morphine by a street addict la to make a punis 
ture In tbe skin with a safety-pin. An ordinavy eye¬ 
dropper la then filled with aolutloa and pcamed against 
the imncture, tbe fluid brii« Movriy forced under tbe 
dermis. Anyone who has 
never betee sew this novel 
methotf’employed mamla itt 
the ease and vepIdSty ef the 
tnlecdon. TUa Idea, wUh- 
out queatlott, rSMlte Mm 
the riMMpMes and euee in 
praeorihg tbe ovtUMify eye- 
dropysr and waa ado|iM 
alM tn a Wild laws regiflatMig 
thaptfimelpnof hybedernda 
nrrinfe and naedle- 
To staam edt thanes the 
■Buggitng mid eiltfng ef 
deugs, mr. entun. dMriod 
won, znKir imtvni w nwotf 
iMn-* ter. VM» I «nt 
tedc^ <Mkr tk» fteft 
3»i 
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ellTrlnQMtiii d«y ama alght X di^rMad 

tt»a Aim ftnir Mcttona * 

’ tettate 1* Oldar and more experUmoed men, aoaUflad 
to aiKl bandit caaea In coort 

aaetioa S. CMu after atreet vendora, fedren and 

Sactlfni t, ThUi ta tbe moat IntcreatUig, for It la the 
my a terk ma oacttoo—tbe aonrce of nodergroond Infor- 
matloiH*-att typ ea of people who detre Into the rvj 
baart of Kow Tmrb, Into tbe bondolra of fair ladlaa, Into 
tbm druwliig reonai of theatrical atara and amonf tbe 
talaara <daaaaa, where nnieatrlcted vice may be main¬ 
tained aacretiy la an atmoaphere of anppnaed rcflne- 


boMie ot tbeaa aacret agmita delve Into tbe lower 
aodat aalHrtrmU and into criminal life—tbe dcfenerate 
denUeoa of tbe QDderwor]d» whose condition aa aodal 
ontcaata la rendered nx>re helpleaa, and pitiable 

hecaoae of their alavery to dniga* Many of thew aecret 
afenta never appear at beadqnartera and are known 
only by nouibm. We aim to detect every dmg uiier 
We have aplea everywhere and are proud of It 
Section 4. Tbe marine section, oovera moat of tbo 
water-frmit doeka, plera and ahlpo at anchor 
Smugglera, I ro p orter a, vendors—all doal In lUldt 
drugs for the same reason that they bootleg whiskey 
—^or proftt 1 know of no criminal endeavor that 

brings quicker or larger profits. Adulterated for atreet 
salea, the profit on drugs la about 900 per cent If 
the drug happens to bo smuggled from Qermany, you 
can add Increaaed profits due to the rate of exchange 
Of dollars for Oerman marks. 

Dmga for plaasore began so far back we can hardly 
trace the origin. We have 
tniced the connection be¬ 
tween crime and drugs back 
to the tenth century when 
c^trtaln tribal mlera used 
narcotics to Indto aubjecta 
to murdw 

I have definitely eatab- 
Usbcd tbe fact that tliere la 
a wealthy drag ring In Ger¬ 
many wbldh vies for drug 
addict sales and world su- 
pre “aacy In this trade with 
lapaneae distributors. Be¬ 
fore the Harrison Law was 
pQsartl the opium importa¬ 
tion into this country, legiti¬ 
mate and lUegttlmats, was 
around 1,000,000 pounds or 
Chinese “funs'* annually It 
la hardly poarible to com¬ 
pute It at present, hecanse 
amuggled importations are 
so carefully hidden. Drugs 
come in from Mexico, Can¬ 
ada, Bastem and Western 
Coast ports, from Sooth 
America, Bort^te and the 
Orient 

All the opium nocded for legitimate use could be 
raised in California All tbe cocaine needed for surgery 
la a small part of what Is used to add seat to sensation- 
cra\ing lives. 

The **iDovl^ thriller does not exaggerate One of our 
men, a brave, efficient young felhiw, died from tho 
effecu of a hide administered hr an addict in a raid 
Cornered In a rooming houae In Brooklyn, my men bad 
a running gnn fight up and down atalra, Into tbe base¬ 
ment and round about with Spanlah drug amugglera. 
One of the amugglerB was shot dead, after a chair had 
been thrown through a window by one of our deCectivea 
to attract tbe attantloa of a waiting squad ontalda. 

Tbm la little drug addiction la China. The law ts 
too aevsre^ Our amugglera art Italian, German, Jap¬ 
anese and 

Almert •nrf iMp tor a tl^ carried wujs^c 
drwa th«r hava been foniid hlddm la tatoe butt- 
kmAl oont bunkers and in a hundred diffluent claverly 
conoenied cacbeai Chief englneen and other ship’s oflb 
uM and men hare been eom^pted by this amugrilng 
ring and bate been arrested by na Individual amugglera 
luitn cooear^ 5f«gs in ahlpmenu of olive oil and 
JbMF III cWldren'a balr. In b^ toafiM a^ 

IU<a«e et al¥MN.tn cartridge briti, and la a myriad of 
dlf fo ea p f ways. 

ffaaann fto'lba bunreaae in drug addiction Ilea in the 
flKft that afifl&tldual who takat drugs for a rtoit 
iMod b e feiff hB an abrndsto slave to a demand wblrii 

TUa baneful tofloeoce 
badbMOMlIrtatia* cirae of drittkatfoo. The indl- 


home of tbe beat of Intentlona cannot hold lu <^utruL 

Men who hold rc^mnalble poaltloaa, when Uiey be¬ 
come addicted neglect their buaineaa Tbdr efflctracy 
runs down the acale to inefficiency and tlwy lutw tlidr 
poattlona. Gradually more of the drug must be luketi 
to aatlal^ ^le higher moral faculties, slowl\ but 
anrely, are obtttorated. Tbe addict <ninn<>t work. 
Money must be obtained. They pawn their valuables 
and those of their relattves. Thdr household goods 
follow The donumd must be satisfied The mat of 
their dally supply mounts from two or three doiinra 
to from $10 to $19. 

They have no way of getting this dall> "dois^** tax 
legitimately, and so they enter criminal life, mid—nuuiy 
die from overdoaage—others Indirectly from nmlnu 
tritum. 

We draw a strong tine of damarkatloo betwuen the 
street or criniliuil addict, and the patient In cure of a 
pbyslclan. We do mrt molest any reimtuhle ph>KUlun 
in tbo legitimate practice of bis profcHsloii, or the iHxir 
unfortunate who Is Muffertng from a dlHonHc nml who 
requires alleviation from Ida pain In tlie interest of 
humanity, the criminal addict, the street vendor, and 
the amnggler must go 

A Photoffnyriile lanovation 

P HQTOOBAPHBIUI have long desired to find n 
metliod which would enable them to devcloii mini 
tlves without the exclusive use of the dark mom, sIik'u 
because of the dim tight ttierelD It Is often difficult to 
Judge whether the plutea liu\e rea<licd eviirily tlu right 
degree of UeveloiHiient, and tliey are only tiNi fumlllar 
with the fact that natther an undeveloped nor an 


sur> The course of the developmeot la perfectly nor 
imil Even from tbe moat Idglily aeaattlvu plated pro¬ 
vided, of conrae, that the exiiosure has been properly 
made, one obtains costal clear lUcturea. even In caaea 
vhere control plates, wtdeh have been developed with¬ 
out tl»e addition of the pbcn(»-safruiUn are entirely 
cltmded 

After being developed tbe plutea liuve a reddish tune 
not unlike tlmt of the ortbo-chroraatlc plates of com¬ 
merce, but this red tint readily ami completely dla* 
Hpponrs after t he fixation and washing of the pii ture '* 
Since the proteillxe effect of tho solution does not 
depend upon Immersion In the latter but Is due to a 
iheiidcul Hiiloii of the pheno-safrantn nism the silver 
bromide, the (date cun be rciiH>vi>«l from the develop¬ 
ment from time to time and f)bacr\o«l under the bright 
lump light wltlsmt risking clondlng It ' 

Ortho-ohmnmtU pliites can also be dtvehiped In tbls 
manner under yellow light Dr LUppo-Cruiuer «»«- 
tfmiea 

* ]>r(K>ess can la* used to great advantage also in 
the ciiw of panMhnitnatU plates und i»f IIhm* which 
are Kcnslttve to red Mtld Of coiinM*, in such cases, the 
lesw'iifiig of tho MnKltt\enewt through tho proaonco of 
lihcno-aurruiilu In the dc\eloiK*r Is ntd MUflkdent to per 
iiiit of the use of >Hllo^^ l|*,ht Itut vorj bright red 
light whlih will cuuM* tho platoH to be badly cloudeil 
In an ordinary deMloper can l*p used without difficulty 
In the prowluv of the plu no wifmidn 

While thus far Me have coimlderetl n verj brief use 
(»f tilt dark riM»in and >illow light iiiatend of pure whlte- 
Ught, the ln\<ntor further dlret thins bv means 

of whhh h»ith of tht*se inn lie dlK|a*nHed Mlth when to 
do so is con\enient us during travel 

He sajH * Ily observing 
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Opiam from the popvf pod lo final retail package called a “deck** 


overdeveloped negative yields the best rcsulta In the 
finished picture. This dtwfre Ims tiecome e\in more 
urgent because of the rec'ent progretw In the art of tuk 
Ing pliotogruplui In natural colors. A Oennnn inventor. 
Dr Lfiiipo-Oramer, la one of tho most recent claimants 
of the honor of derlstng anch a pn»cct». Tbe pnKsws 
In question Is known as the “Safninln Process,*' and It 
la dearribed by the Inventor himself In Die UmMohau 
(Frankfort) for March 10, 1921. 

The new process Is very simple, requiring for Its 
operation merely a aultable amount of the red dye- 
stnir known as pAsaorafrabilii A solution of this sub¬ 
stance Is made la ordinary water in the proiiortlon 
of 1 3.900, and 10 cubic centimeters of this solution 
are then added to every 100 cubic ceuitmeters of tbe 
ordinary developlag oolutlon. Since the developing 
solutions have no Influence upon the dvestntr, a larger 
supply than needed of the mixture can be prepared and 
ksiM in stock for tlia sake of oonvenlence 
Devetoplng eolutlona thus iweparcd have a very clear 
red color so that every detail of the picture can bo ob¬ 
served with tbe greatest convenience and accuracy Dr 
Ukppo-Cnuner makes the following reinorks respecting 
the application of hia process* 

**Tha operator must take care to leave the plates for 
one minute in the red colored developing aniotlon before 
expoMng them to xrilow light, ao that the dyestuff will 
have time (horoogtfly to penetrate the aeosItlTe film and 
make tbe latter non-sesudUve to yrilow light. I, myaelf, 
make use of a five-candle lamp enclosed by a very bright 
yellorw shads, the deve1<q>iitent la complete within 1 and 
% ffilfiutoa directly under tbe 11|^ of thU lamp, no 
funber precaution than that stated above being necea- 


thc following dlnttlnns tlie 
niimr highly m iiHltlve plfltcs, 
iiK lading thimt* wnsltlve to 
color, can be de\clop«>d cn* 
11n*ly wifliout the aw. f»f a 
dark nHim by ordinant 
tfindle Ihjht Tlie operator 
iiiUHt linmcroe the exposed 
liliite for one DilnntL In a 
1 J,0(M) plumesafranln solu 
tion the lighi being, mran- 
Mhlli, entirely excluded, he 
ihtn IlghtM his candle which 
should be plnccd at a dls- 
I mice iif 1 itm) 1 /^ meteni 
tidxiut 5 f<H*0, after which 
lilt plate Is takin out of the 
d^e solution find placed In 
an onllmiry development 
from wlilfli un eiUlrely un¬ 
clouded nogntUe will be se¬ 
en rcnl 

Dr IJlpiMi-rrumer closes 
his artklo by a brief men¬ 
tion of 11 new und Important 
Meld of application for the 
dcsciiHlt liser dlsoovi'red by 
him Since X rn>s remain 
prtifiinilly undislariMsl by the dyiwtuflf tii tho sensl- 
llve film, plates Intcmled for the taking of X-ray pic¬ 
tures ctiii b4* pri*\loiisl.\ lmprt*gniitetl b\ a suitable 
flesfiisitlxer niid put on the market ready to use Plates 
of this sort HIM be uii|»acked under a yellow light, 
pim-wl in the plate tarrier and developi*d without any 
previous munlpuliitlon iTIie Inventor has applied for 
a patent on his process of deHenstttalng X ray plates.) 

Colors of Antiquity 

I N tlie Division of I>\e t Iwiidstry of the American 
CJbeinlcul Sislety ut its recent niwtliiK. Dr J Mer¬ 
ritt Mutlhows gave us his opinion that the fast colon 
of nntlquttv were not sfi niu< li due to the better dyes 
employed but to the fact that In tlie application of 
these dyes ii great deal iimre care was exercised and a 
great deal more ilnic tiikiii In tho dlscuiailon It wai 
IMilnted out that advami-s in economy In the applica¬ 
tion of d>eH (im iHHily lie iiccomiHUiIcJ by a deteriora¬ 
tion In quulin which eiiipluulxoa again the point often 
made tlmt Ann rlciin mailc d>es theitiMclves arc not so 
niuih open to crithiHin ns methods used In their uppU- 
c*ation It hiiH boon pfdnted out also that methods are 
iHit apt to Improve under present conditions when tho 
price of fuel Is su< h ns to tend to sliorten every process 
wliere bent Is employed, such ns, for example, the 
pntiier stctimlng of printed goods following tlic appllcn 
tIon of dye One observer Iws said tlmt the require¬ 
ments of organised labor are such that the time of the 
men engaged in the work la shortened as much an pos¬ 
sible 8o long as these and similar conditions obtain 
It can hartlly be expected that Improvementa can be 
made In tlic dyestuffs themselves which will altogether 
make up for deflclemy in their proper use. 
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What Do You Know? 

The Edison Questionaire—^Its Ann, Its Results, jund Its CoUatend Sig nifica nc e 
Am Toll by Mr. Edtson to the EkUtor of the Saent^ Amencan 


P RYCnOLOOISTR today w rawHy cuncemiHl with 
Hudlnx the right loun fnr tUo Jub aud tb(> right Job 
fur the mau Ro far aa tbiy have tt» do with M‘l(*t-tlDg 
men fur mechnnIuU work, thdr rat thodH are well de- 
vtUo])ed| ileflnltt, imtlaf«t*tor> In Ihelr roMiilta But 
when It ettmea to pltklug brutu wurki*rii the Hituation 
la dllTerent It Is not eusv to w t a man s brain to 
work hefure your eyes and nnteh It fUULtlon ak U Is 
to (iHHk up on hla Angers l'r(K‘e<lum for the selection 
ef executlTe workers is still (.haottc, still leads to no 
definitely Hartsfactory or s>Klemntle results. 

Yet It is here tliat the need Is most keenly felt for 
testing a mans ability without actually putting him 
to work If we select the wrong man to turn erank- 
riiafta, the I(»ss is Itmlted to the num<M*r of craufcshafts 
he iBD Hpull before we find him out Such a loss may 
be heary, hut It 4t limited The loss that may bo 
caused by a weak executive Is, on the other hand, 
gnlte without limit Mr Hdlaim says that single mite 
takes of minor executives have cost him as mmh as 
$6000. and where it can bo as bad as that he Is lucky 
if it has not been worse. For let It be remembered it 
is harder tu loeate a weakness in the executive force 
than one In the shop 

Hr Kdlsnn has found out all this to his loss. "U 
costs too much.* be says, ‘*to learn whether a man 
la s gotsl executive by trying him out <m the Job Ho 
I made up my mind that we should have to have a 
formal U'nt of some sort This brought up the question 
of what we should took fnr. whai Is the most Important 
qualification for an executive? 

"When I call upon one of my men for 
a decision, 1 want It right away When 
his department calls iijMin him for a de- 
dsloD. it wante It right away Us all 
very well to say that you have got to 
look up the data on which the dedslm 
will be based, that you know Just whore 
to look, that data and decision will be 
forthcfimlng tomorrow aftemmm But I 
want the decision now, the department 
wants It now It Isn't convenient for me 
to wait, and certainly It Isn't convenient 
for a whole department to hang in the 
air for an indeterminate iicrlod waiting 
for an exe<nilve to And soraetlilng out 
that he might have had right In his head 
My business is just like any other when 
a decision Is called for It must he forth¬ 
coming And the man who Is to make it 
must have all the pertinent facta. 

"On this ground It seemed to me that 
the rery Ant thing an executive must 
have Is a fine memory I asked myself If 
I bad ever beard of a hlgh-clasa executive 
who lacked this quallAcatlou I hadnt 
have you? Of course yon haven t Ho 1 
determined that I should test all candidates for Ixecn 
tlve positions by learning what 1 couhl about their 
mcmoiios. 

"Uott t misunderstand me Of course It diies not fol 
low that a man with a Aue memory Is necessarily a 
fine cxecutlTe He mlidit have a wonderful memory 
and be an nwful chump In the tmrgnlii But if he has 
the memory he has the Arst qnallAcathiu and If he has 
not the memory he lacks the Arst quallAcation and 
nothing else matters. Kven If afti r pusslng the mem 
ory test ho turns oat to be a failure and hai to go, 
much motion and exiiensc will bare l»een saveil by the 
Immediate ellmlnatliai of all candidates who lack this 
first requisite of memory 

"The questionaire that has attnnted w> much ntten 
tion and hoin the target of innih (rlticlsm was got up 
on this ImsIs The only way I kui>w to test a man s 
memory U to And out how mndi he has remembered 
and how much he has forgotten Of course 1 don t 
care dlrtntly whelher a mini knows the capital of 
Nevada, or the soured of mahogany, or the location of 
Tlmbnctoo Of wnirso I dtm t care whether be knows 
who Desmtailliis and Pastal and Kit Carson wore 
But If bo over knew any of Unw things and doeim t 
know them now, 1 do viry mm It enre about that In 
catumcUon with giving him n Joh For the nssiimption 
is that If he has forgotten Uichi» things be will forget 
Bometlilng elso th^t has dlreot Waring on his Job 
"ThlH memory V ours works In two ways. The things 
that are always before you, timt yon arc cnntlnuaUy 
conscious of knowing, comprise on Insignificant part 


of the cnnMts of your luintal warehouse. Every 
mcQt of your life from the time you were old enough 
to perceive things at all, fuita and facta and more facta 
have been sifting into >oiir mind through the tbinga 
you see and the things you hear and above alt throoiA 
the things you read—Utrougb your every contact with 
the external world Millions and millions of facta 
which bare come Into your mind in this way ought 
HtlU to be there They stay down under the surface 
until yon call for them—then if you have a good 
memory you find them i>oppltig right out. A man with 
a really fine memory of this type will often surprise 
hlnuMlf by remembering a lot of things which he would 
uot have supposed be had ever known, and which he 
can t for the Ilfs of him Imaglno how or when or where 
he learned 

"If I tell you something now, and yon know that 
T am going to ask yon alsmt It tomorrow and that it 
Is going to be Important A>r you to know, you are a 
poor creature Indeed If you can't make yourself remem¬ 
ber It If I tell yon something that tutercsts yem ex 
nnsllugly, it is mighty strange if that doesn't stick, too 
But that Is not the kind of memory tliat counts. 
Don't <tiiiie here for u J<ib and tdl mo tliat you tun re- 
metiib(*r anything you want to, anything you consider 
worth remembering Out <»f every tUousund facts that 
present themselves to you, 1 should think that at least 
UQO come nnobtrnslvcly, without the slUditest Indica¬ 
tion whether they are t» las of any aubsequeut Im¬ 
portance to you or not If yuqr memory la a success, 


it will reproduce—wltbJII Ihe proper limits of human 
ralUblllty, of i^mrac—any one of these Itcma, when 
and where you want It 

"Of courae If 1 ask you lOO questtons at random, 1 
am going to strike some low spots In your knowledge, 
f am going to aak yon some things that you never have 
known at all No two lanipie have iireclsely tlie same 
luKkgnajiid of facts But I do not expect anybody to 
niiNwer every one of my questions. They are selected 
with tlie Ibought that thev shall deal with things taught 
In M bools and iNilleges—things that we have all had op- 
IMirtunlty to Icam, farts to which we have all bera 
ex|Mise<l during the course of mir education and by 
our ordinary reading Their subject matter Is of no 
Importance—they must merely l»e things that my ap- 
plIcantN may fairly be assumed to have been taught at 
sfinie time Everybody must necessarily have been ex 
Ikmrd to a very large majority of them But if any 
(nudlitnte should apower every question on his paper, 1 
Hhould want to know where he got his advance copy 
of the qucatlonsl I am not looking for 100 por cent 
grades, but I am looking fnr, and 1 think I am entitled 
to expect, 00 \WT cent grades. A man who has not 
got 00 por cent of IInsw facta at his command is de> 
fldont either In memory, as discnsiied already, or In 
the power of actjulrlng far^ as 1 shall praaently make 
clear And cither defldeacy la fatal for my pnr> 
poses." 

Mr Bdlsoa's Insistence upon memory aa Che object 
par caceUcfitv of his tost surprised ihe. 1 had revotved 
tbo qupsthmslre In my owa mind, and had w tcccedod 


In Jnstlfytttg It on a aomewhat dlflkrant taUfi. It haA 
seamed to me ttmt It waa ruaaooa b le to Insist that men 
going Into the employ of the BOImA Indnabrieo^ or of 
any Industry of slinllar scope, be all-arottiKi men of 
parta, and that the qaeationalre afforded a meana of 
determining whether they were so, or whether their 
Interosts were so narrow that tboy had not taken the 
tronble to pick op the general knowledge of the world 
about them which they onidit to bava. But Mr Bdlaoo 
made me eee that this waa not the point at alL tJi^ 
questionably. If he Is anffldently educated to hedd down 
an Bdlscn JOb, the man has been exposed to practlcaUy 
all of the facts called for by the qneettona; It la then 
not at all a matter of whether be baa been sntBcleatly 
Interested in them to retain tbeai deliberately t It la 
merely a questloa of whether he pneaeaeea the antomatlo 
memory that retains them anyhow If be has, as Ife 
Edison saya, he has satlMled the first reqnlalte for an 
executive. 

Mr Edieon has a little anecdote lUastratlng this 
|K>lnt admirably One of his foremen, passing through 
the shop under the eye of an Inspector—a man who was 
hired on the tnudi of his A grade on the qnestlfmalre-^ 
walked directly past two men who were ale^ng at their 
benches. Ho apparently looked at them, but they made 
no Impression on him—he didn't eee them. He waa 
maneuvered nhont so as to pass them again, again his 
attention was not attracted by them This la where, 
In Mb Edison's estimation, the side of the picture np- 
IKieed to mere memory comee In. You can't expect a 
man to retain what be has not taken In 
ut all And there was obviously an Ira- 
pedlnieat between this man's organs of 
sight and his perceptions of things seal. 
He would be likely to fall In the qnes- 
tlonalre test through not having put hla 
farts. In the first instance, lA a oecure 
enough place In the mental warehouse, 
through the aaine atrophy of the obeer- 
vatlonal faculty he would be certain to 
fall repeatedly in the proper discharge of 
hla executive functions. 

"Somewhere between the ages of elevea 
and fifteen the average child hcgina to 
sufTer from this atrophy, this paralysla of 
curiosity, this suspenrion of the power to 
obeerve. The trouble I should judge to 
lie with the schools, but Its precise seat I 
would hiH venture to suggest Perhape 
It lies in a Aaggtng Interest, which leads 
quickly to tlie habit of listening wlttmut 
bearing, of looking without seeing—u habit 
which once fixed pendsta without regard 
to the existence or non-existence of In¬ 
terest Whatever It la, It Is dear to me 
that our schools and coAegee are turning 
nut men who not merely have failed to 
IcNrn, hut have been robbed of the capadry to leartL** 
Lest it appear that Mr Edison exaggerates the con* 
ditlons, I prevailed upon him to permit me to exam¬ 
ine In detail a considerable numtwr of the more unsat¬ 
isfactory answer papers from a questionaire that was 
Hct some months ago. I dfmlnated ffom conaidenitton 
nil men who were not Indisputably college graduates. 
This left in my hands a conalderttble number of papers 
written by men who hnd gone dear through a unlvmlty 
or mllege of rank, and had emerged with a degrea 
Practically all of them had. In gddittoo, emptoymssit 
records Justifying them In applying for a minor engl 
ncerlng Job with praspects of promotion. 1 abstract 
some of the things these men knew that are not so, 
Plttoburgh Is TO miles frinn New York, also ISO and 
100 Tbe dlq^ance from 8t Paul to IftnaeapoUs Is any¬ 
thing you please up to a maximum of 2B0 miles, and 
those Who knpw them fbr twin dtlss. place tiietn abreast 
ono another, on oppe^te baKfea of tbe river. 

Tlerra del timfo la In Mexleo and It la In ^la. 
The Mkifk Aloufitalna sm la Sweden, Dakota, Tenaea 
■so, Bcotlaad, Spain. Tbe Wyoming Vality la plaoed 
by general coaaantiin Wyot^ng, Kamchatka Is a 
moontahi ta ^iqiasu It la tfao “tai Che Adlroiidacka,** 
Albuquerque la la Ijoulalena, In Osnadat^ and la Freoeb 
Africa. The capital of Maine ie given ^•Pcvtland and 
aa Bangof* whldi might have been finVBcted, and aa 
Bengali Two candidatei have the rock ot Gibraltar on 
their right ah they enter the MedlterranetBr BOkavtem 
gfavltatee betw gaa China. India and Ptrsle. Paai)ko 
Bound la on tong IMandt la Iteva Seotia. and in tba 


Y W THEN ihe neiMpuperi first announced lhai Thomas A Edtson 
VMU trying out candidaies for executspe positions bf setting before 
^ them a kst of 150 quesUom on all sorts of iuo/ec(i, none of 
lohich had any direct connection Hftih ihe joor^ ihe men VHwid be called 
upon to do if emplops^, there mere many to scoff The amount of 
mformaUon a man has m his head on general topics, the number of 
isolated facts Vihch he can projucs from the recesses of fits memory in 
a gteen Ume, mere stated to /love no poutble bearing upon hu fiUieu 
for executne vrork Mr Edison, m the face of bitmg cnticum as trell 
as misdirected endorsement, iseni nghi on subjecting hu appheants to 
hu questionaire, and puihng to laori^ ihe men vrho made the best shovh- 
mgs £nougfi lime has elapsed for him to make now the unqualified 
statement that the results fioxe fusUfied ihu unusual mode of sekcUon* 
Mr Eduon accorJmg^p hoi been preoaded upon to tell, for thu usue 
of the Scientific American, just what hu idea was m setting these quep> 
ttons and why it has worked out so well The article on these pages 
IS the result of three cortOersaiiom with Mr Edison, and contains the 
first auihoraed quotation m extemo of questions from hu quesitonatres — 
The Editor, 
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piiai mpm w vm siinvi 
»etk% aMi^wlartUiiir»iDdOv*BM»iBl^ 
itai wiittKii, iad ta *imtbMitira SovUi 
Amtl^ llioidaidE Mat appMum bi llalaa> ta Coo- 
aacdtfat la Nova Aootta. Th» Oobt doaert la la Naw 
Ifaaloa aad Afiaoaa, bat the earth** eqalUbrIoB I* 
pteairvid bj the piWMoce of the Falatad Deeort la 
Aala tad la ACrtaa. ^IImi laodlat «ltp of NewtoondUad 
ta Battiha (threa votat)> Vaaeoafeai hydaer and 
Nora SoDtl* agalal 

Oaarine BenmUas la Identlded aa painter aad 
writer, aa aatbor and dranatlat, u plain aotbor, and 
an actor Oonat tUunterd “Inreated the baklag powder 
that bean hla name.** One candidate took a dianoe on 
MadriaTelU and deooibed him an aa artlat, another 


man took a chance and reported him a painter and 
ecolptor. a third oonaervaUre aool refttaed to take any 
chanee at all and Ideatifled him aa **aa Italian" Plenty 
of men deacrtbed Jamca Watt aa the Inrentor of the 
elecmcat nntt that carries hla nanw. Lord ICeiTln was 
a dlitlnanlahed econondet and parHamentarian, and be 
Invented the oompaaa. laabrila'e partner on the throne 
od Spain la ftyao aa Philip and aa Alphcmao (without 
any annierai) The wife of NapPleon III Is given aa 
Marie Antoinette and aa **Helen**: Hrien of Troy, no 


donbt In reply to the M>eclflc qaeatfon, **What king 
of Bnrpt buHt tbe great pyraraidr* we are told Phar¬ 
aoh and niaroah and Pharoh and Rameeca and Rara- 


aaoa, alt of which 1 eoppoee might have been ex- 
pecM; then we are told Alexander, and we are told 
Arritlmedeaf Graghla Khan appearo to have had a 
checkered career aa a Ohtneae Emperor, an **lndlan 
diaracter,** a TorkbOi general, a phlloeopher of the lame 
race, and tbe head of the Bnni^an Soviet Tbe an 
thor of Roblnaon Omaoe was Robert Lonla Stephenson, 


and Halaao waa a BrasUlan patriot 
There la a pronounced ooneenana of opinion that the 
capital of Bnlgarla la Bodapeiit with a email p, dlaeent- 
lag reports are filed In favor of Buchareet and Belgrade 
Asbeetoe la a compound of magnesia and It Is a prod¬ 
uct of blast tomace riag. The atmospheric pressure 
to mnally atven correctly, bnt It appears in one paper 
as TO potmds and In another as 770. Orapbite Is * the 
ttlneral base for making lead '* Menhaden Is a bay 
Tbe liquid need In fire oxtingnlsbers ie carbon dioxide 
Three candidates knew pepsin only as a flavoring, and 
one of them tells us It is got **(rom the tree of the 
same name ** Forty per cent in favor of starboard as 
laft seemt pretty high. <106 la a war gai, and it la a 
washing powder, Tbe geometric lathe Is an Instru¬ 
ment to measure the area of triangleB. 

Nothing could be easier than to name three leguml 
nous plants cabbage, lettuce and splnech A sec<md 
authority substitutes tnmipe for s^nerii, giving the 
nme list otberwlte Conifers are described as trees 
that “bear fruit yeariy"; as “broad-leaved trees”, as 
*«trees like cypieas and hlrch ** If we had this riisp 
up for oral examination we might learn why he groups 
them particular two Instead of the crsbnpide and the 
weeping willow Asked to name eight fruit tress, 
several men stot^ed at six; one made tbe grade by in- 
dndlng tbe grape, and another the blackberry 
Oreat diversity of opinion exists with regard to the 
prevalent beast of burden In tbe Andes Tbe mule tats 
a plurality, hard pressed by tbe goat The donkey re- 
ealves honorable mention There are two votes for toe 
“lima** and one for tbe “alpecka.” 

The number of feet In a fathom variee from 6 through 
87a]id80attdopto64D(K Asked to gnem tbe freight on 
a carioad of orangea frt» aootoem Oallfornla to Chl 
cago, tbe candidates give figores running ell toe way 
from lao to moo. 

Where is metallic almnliiam obtalnedr One man, 
determined not to fo wrong, tells us **from eiumloum 
on.** AAed to name ten different metals In com 


merdal use, one mag ran down at nlne^ one at seven, 
aad one actually at five. <3oal was inclnded In one list, 
aad one man named both steel and iron. Amber Is de¬ 
scribed as a hard wood. and five men try to {day safe 
by ^mracterlstng It slmtdy aa **a substance’* 

Tbe function of baking powder Is given as toe sweet¬ 
ening of toe bread by preventhig ncidlty and- alkalinity, 
aad two men) aa tbe tendeflng of the bread more 
dlgeedtde; Another candUtote reasoned tost if the 
^abttee prfadplg of «>®ee la^eaffeln, that of tea ought 
Ip Ml fainwMi to be taffalB A very yeapectable tea- 
ferity of the candidates whose papers 1 saw replied to 
the food etd cbeetoot ^Why can't yOn btel eggs on the 
teteadt of Ftk^ Peekr wito tbe explanaHon toat toe 
tewttnte^Mrte pceeaure ralees toe boiling point of 
teatw to^MJtelritelnalda Another informs ns 

. Several 

tWa, inaliSng that it is tbe earth 
^ wmimMamm the iOA aad the ,moos. 

tte. Bdteter dtecauawd tba peeatUe rignlflcanee of all 


tola at eonridarahls length. On soom pkaaaa of the 
matter be has very firm ooavMkaa, on otom he la 
lass dodded or not at alL Oaa angle on which we 
agreed thoroughly was that too low standards main¬ 
tained In our sffhoola and do&eges havt* much to do 
with tha pbeaommioa that baa sBanlfestcd itself In these 
qnesttouatree. Mr Edison made a point here. 

“If 1 had a man in my employ who was right only 
half ito time, or a little anire than half the time, be 
would last fust abont long enongh for me to find him 
out—and that would sot taka very long Rnt our 
schools consistently and peralsteotly give puHsIng grades 
to stndents who are right a bare A) per eunt of tbe 
time. 1 consider this a dtsgraoeful procnlure if they 
can’t teach tbe boys and giria to be right more conslat 
ently than toat it Is about time they admitted their 
failure and gave up the effort to teach them at all In 
tbe good old days when a student had to Iw right 
practically all the time or take a caning and occupy 
a poelUcm of general disgrace, the school and the ool 
lege imdoced far better reaolts. I consider that a 
man wbo makes a grade of 00 on one of my U^h has 
scored a total faUnre. Anybody who Is not sn Imhedle 
ouidit to aiiswor half ray questions. It Is after he 
has answered half and haa started on the second 
half that the candidate ahotUd begin to find himself In 
some dlfllcnlty Just looking at It in tlie superfleial 
way, the way the seboola look at It, the man who grades 
TO is ao points better than tbe man wbo grades TiO, 
the man who grades 00 Is 40 points better than the 00 
man But If we roallse that 00 is the alusdiito mini 
mum, and score on the baaia of the candidates per 


D O ^ befoae lhal BoIxm bku a Bro- 
zuian patnot? Do pou believe that 
Kamchatka u m Ae Adtrondacin ? Do 
pou bebeve that Cengbis Khan was we head 
of the Huyanan SovieiP Do pou bebeve 
mat Lord Kehm Invented the compass? Do 
pou bebeve that ibe Ef^Uan buig who hmU 
the great pyramid was Archimedes? Do pou 
beUioe that the capital of Marne is Bengal? 
Do pou belmve that the reason pou can*i bod 
eggs on the summit of Pikers Peak u that the 
pfoxtmtiy of the sun makes il too hoi? Do 
pou bebm Aai the cause of the moons phases 
u the tides? Do you beUeoe iboi blacl^>errtes 
grow on trees? Do wu bebeVe fbai ibe chief 
City of Newfoundland a Newa ScoUa? Ninety 
per cent of the college men who apply for em- 
pbyment m the Edison mdustnes bebeve Aese 
ibmgi and oiben (htnfi of Ae same degree of 
obsuTililp. Mr Edison has m hu ofiee docu¬ 
mentary proof of Ats statement What u Ae 
matter wiib our cottsgaa, and what are Aey 
going to do dboul kP 


formanco with hla second SO, the man who makes s 
grade of 70 has really accomplished 40 per cent of 
what we have set before him. and the man who gets 
ns high as DO has answered 60 per cent of the questions 
shove tbe practical aero There Is a lot more difference 
between 40 and 80 or between 0 and 40 than there Is, 
respectively, between 70 and 00, or between SO and TO 
I have not the slightest use for a cendidato who scales 
briow 70—that la to say, who does less than 40 per 
cent of what I would hope Chat be might do Tbe 
TO man I conaldw poor pkklng Us the man wbo 
makes a grade of 00^ which la Just twice an good as the 
weak brother’s TO, to whom I give serious attention 

“If our sdkools wooUl stiffen their standards, and 
find 1 meeas of hoMlng too Intellectiiany laxy average 
student of toe present day to these ntlffened standards, 
we Should find, I think, that toe system of learning 
today and forgetting permanently tomorrow would go 
out of fastalon. if the set, formal examination were 
given lesa promlneoce I rimald think that would help 
too A student must be of low caliber indeed if with 
printod text and written notes before him covering the 
entfio work of toe tens, be cannot cram enough facts 
late hla head and keep them there long eaough to get 
past toe examlnathm When he has done this, so far 
as hte present state of mlad Is concerned, he seems to bo 
tbroogb with those facte—fljdsbed, he is never going 
to want tom 4 ^n, or worry about them The haUt of 
forgst Ua g; too habit of not even taking toinga Into 
Us ooBiriousaess except under oerCaln extraordinary 
eoadlCloni^ Is a victoas and a subt le one which iw Is not 
Uda to shaku aft 

“I am not a schoriman; 1 do not propose to attempt 


a solution of toe aebodl problem. Bat tba results of 
these qnestionalfes make It entirely dear toat tbe 
problem exists, as 1 have aUted it Of tha ffrat 718 
men who attempted my quesUonalte, only BT could 
be given the grade of TO which, after being revised 
to a practical 40^ means nothing but *falr* Only 82 
attained a mark approaching 00, enabling me to see 
where they had done four fifths of whet was set before 
them to do, and earning e grade of A. 

No test, of oourse. Is of value on its own grounds 
Slone. The correlation must be shown to exist lietween 
the thing for whUb we are looking and the thing which 
wo find In plain ordinary langnage, the tost must 
work I Interrogated Hr Edison on this aspect of the 
case., and he was enthusiastic. 

As fast os he finds them he tnkoa hla A men Into 
his fariury for training as executlvpH. And they sU 
turn out to be first-class executives When be runs out 
of A men be is sometimes tempted to step down, 
try out some R men And they turn out to make very 
poor exe*nitlvea. That ought to settle ti 

Mr Edison la not at all Mind to the fact that his 
procedure has sifhvllghts far removed from tbe main 
aim of tCHtlug meuntry Home uf these lend strength, 
some perhaps Involve elements of weakness One UtUe 
Item tn which ho is greatly Interested is the alilUty of 
the candidates to rend his questions accurately One 
i»f hlH earlior qnestlonalres contained tbe question 

>Vhat WHS tlie name of the wife of Naptdeon 111 Y* A 
(llsgraoefulU large propi>rUon of the candidates stopped 
reading tbls question when Uiej Htrindc the familiar 
word ’^Napoleon, and answcr(*d “Josephine' nr ‘Marie 
Ixmiae” The inventor regards this as further dem 
onstratiem of his tielief that the sense which makes 
for asHlmllntiim of tbe things presented by ton ex 
tomal world Is atrophied Hn also traces a connectioi) 
between the careful reading of the nnestlon that leads 
lu a correct ret>l}, and the ingincering Instinct for iden 
tlfylng all the Hlgnlficant details of a problem and at- 
lai^ng to etifli its true weight 

That this failure to read nnderetandlngly is far 
from rare a few more quotations from answer papers 
may make dear The mediocre man Is utterly unable to 
mttaldish the proper (‘onnectlons l^etwi^en his mind and 
the extenials When we ask him “What are tbe active 
primdples of lea and of coffee?" he replies “They are 
mild sHmniants,'* soothing effect on the nerves.” 

nr “The extraction of the flavmrlng by means of dis¬ 
solving In hot liquid " Tie Indndes a surety company 
and a national hank tn his list of three prominent trust 
eornimnles, to the question “How Is sheet Iron coatetl 
with tinr* Im! replies “To prevent cf»rrrwion " 

One encouraging feature of this qucstlonuire hnslnesii 
Is to hi noh^tl The college nam, taken as a class, are 
had enough Dot they are so mnrfa better than the 
men who have not lintl any cnllcgc that Mr Eclison has 
pmctif-Dlly made the ndlege ediicntlon a preroqulstte 
for positions of the sort to whUh these qnestlonatres 
lead Mr Edison can se« whi rc» the colleges have 
failed roeasuraldy hut Choir fat him shines like sue 
eeiMi In comparison with the failure of the scbnoli be¬ 
neath them. The colltwes apiairently teaih thdr atu 
dents, at leasl to some evtent, Iww to rend for the 
questional res Indicate mtller dearly that the facts 
plckH np hy «7>Jlcgc men In Die ordinary rending of 
book and newspaper stick fastest 

On the otlur hand, a new feature Intnaluceil Into the 
(luestlonulrcs only a few days Itoforc I talkiai with 
Mr Edison brings out an altogether discouraging re¬ 
sult To leam wliether there are men who possess the 
mastery of pnsvas and the ability to reasmi while lack 
Ing the buckgrfiund of facts, Mr Edison Included In tbe 
current qacKtloriHlre five namericnl problems (hat re- 
qulred merely the ability to reastm iind to handle de- 
im*ntur\ nrlthmeilc He had his examiners rcfiort on 
tbeae five questions seimmtely from the bulk of tbe 
im|)er I cannot quote the quesllniw beeaune they are 
still “ali%e“ But 1 cun assnre my readers that it 
would be a disgrace for any grammar school graduate 
to fall on three of them for any high school man to 
rnfsH the fourth, and for anybody In toe world to fall 
down on tlie fifth 

Yet tbe resnite of these five quesDons were quite poor 
enough to justify any gcnerallsatlima which Mr EdI 
non might make about the inability of the college man 
to use his brain That they did not call for a apectel 
ised tyi»e of mind la indicated by the fact that tbe 
showings of tbo candidates on the five questtons were 
strfrCly in prnp(»rUim to their showings on the other 
14fi Many of Che answers were wrong lu such a 
fashion that the slightest degree of thought would 
have made evident their absurdity and their Inconriat 
ence with the terms of the question If an engtocering 
graduate with engineering experience can’t do iriniptr 
aiithmoUc, Mr Edison neenut justified in denmnding to 
be shown what earthly use there is for him 
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U—Painting tha original drawing in 
oila on canvaa 


2^—Photographing the original for Sv—Developing the negativa plato in Betoncfalng and opaqnelng the 

the variona eolora the darkroom varialu nagaUvaa 


From Easel to Cover 

Offset Lithography as Applied to the Scientific American Covers 

By Austm C Letcarbowra 

T HB artUt Af today hu an anilntltpd nndlonce 111 r joaroal or OoTemment reiiort, ur again a photograph or this atatemont the negntivea are not colored yellow, 
art iiiiiy tiec^oiie kiMiwn to tens of thoimanda—even cttnlrlbutlon. The Idea la given to tlie artlet* who works red, und Iduv, bat tliey do contain the latent values of 

to inllllotw U|HM] iitllllonH of |M*rM>uH, yet, RtruiMColy up a rough color sketch In order to^ahow bow the aub- each of these colors, so that when they are printed on 

enough, this very <*t»ndltli»ii often means tliat bis orlg> will work nut The nnigh sketch la generally auh- to sensitised metal plates ami those plates are duly 

Inal paintings are seen liy few persons aside from the Jected to a number of changes, both In oom|)oaltlon and processed, they will render the correct valnea of their 

*Tafismen wlw priMvns lliem fn»m the muster wibjert to distribution of color \llth these final data to go by, respective culora so as to produce a faithful reproduc- 

the numerous repniductlons. In fu<t, this Is the age of the artist transfers the details of the rough sketch on tion of the original 

gommerdal art, und h> fur the greater number of to a large canvas and works up the oHgliial painting Wet pliite negatives are employed in this photographic 
paintings today are made not ho mmli with their actual with painstaking care, as fdiown in our first sketch work, which la virtually Identical to the photoengraving 
api>earance In mind us with tlielr reproduction quail Tlte imlnLlng, after being appro>e<i with or without proems. The wet plates are simply large pieces of 
ties. In a word, most of our prewmt-day iwlntlngs are final changen, Is now ready to be reproduced. Tlte first heavy glass coated with wet collodion carrying a rri- 

made to plenue the «‘Hnieru, so to iqieak stet) U tlo* phoUtgraphlng of this original and the oep- ntively slow cmnlidon. That Is to my It Is not very 

A COSO in point la the Scnonric Auasri an covers. oriitUm of the cedor values, which is shown In the sec- sensitive to light, as compored with the highly sensitive 

Tlie originals for all our co\er llluatmtlons are gener- ond sketch Anyone familiar with color photography emulsions of dry plates and filmA The image is not 

ally oil iialntlngN on canvas, inecisnring 17x22 Inches, knows that certain color filters cause certain colors to iicrmltted to fall directly on the wet emnlslon, but must 

Up till some four jeurs ago tlie covers <»f this Jcmmal he filtered out while others are permitted to pom imss thn»ugh a flue screen as In the case of the usual 

were printed lor the prisHsts color n>etliod, on regular through and nglsler on the negative In the camera half-tone plate making This fine screen breaks np the 

printing presses, hut of late years the oflTwtt Ilthograplty This is precisely the basis <if erdor reprvNlnctlon proc- image Into a iwtteru of dtttiu with any desired degree of 

pHK'PSM has been dc^ehqsHl to such a piilnt tlmt tlicre Is esses The photographer places the original before the fineness, dei)endlDg on the screen selected Hcreens are 

no longer doubt aliout Its ku|m rlorhy for faithful repro- oanicni, llluiatoates It by means of iiowerful arc Inmiw, tdonttfled by the nnnilter of lines to the linear Inch, the 

duetton, especlHlIy In colors, aisi fiir rapid work In and carefully racks his oafiwra back and forth until the greater the number of lines the finer the dot pattern 
fact, it Is Ideal for puhllslilng ponsHtes. Hentv It Is our pnqier sised Imago Is obtained on the ground glass. Once the Image Is regtstered on the wet plate, the lat 
purpose here to describe Imiw our original oil fiulntlngs Tlsm he focuses the Image ns sharply as possible ter Is removed In its plate holder to the dark room, 

are reproduced on our enters, while tlio accompanying The orlgtnnl Is now photographed wHli various color Holding the negative plate by one comer, as shown In 
ricetches depld the progressive stcfis of the process. filters In order to separate the different colors and oh- mir third sketch, the photographer merely pours the 

The original oil painting Is tlie result of un Idea orlg- tain n yellow, rod, and blue negative—the three primary devehnilng solution on the wet collodion plate and 

mating In the editorial moms. HomotlincM the Idea Is colors, und bluck. The black plate Is necessary for a mnnlpulatea the plate rapidly so as to spread the soln- 

duc to u bit of current nows, a dipping from a technical sliurii, clcun-cut repnNluaion I>o not mtsunderstand Mon over fhe surfam In an evoi coat The Image soon 



9.—Jhroving tks sIm pUUs m a spe- 19«—lUkhictke transfer sheeUfrom U^^rafafing tka ahindmun pUuky iWUwMrigM tn pari* 

offsat provtacpreae tka rinc plaU eriglnal maaas ef mUm; ■■ffclag tianao% tkihSlinrtMlf riiaft 
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ilevpIofMi, after whJcb the oegatiTe la fixed ia the asnal 
niiuuier m aa to remove tbe free allver and leave only 
the deelred blacka and half tone valuea* 

Aa accurately aa the camera doea Ita work of repro- 
dndnff the color valnea of the orlfflnal painting, It la 
atwaya neceaaary to retouch the Mtrlona negattvea In 
order to emifhaalxe certain featurea and to anbdue 
othera* T^ila work Ja done hy expert retouchera and 
la known aa opaqnelng, ahown In mir fourth aketch 
Certain parts of the negative which are not to he ahtiwn 
In the print are painted out with opaque Ink, and othera 
are atrengUkened the desired degree. 

The next step la to prepare a sine plate for each nega¬ 
tive The sine plate la coated with a aenaltlslng aoln- 
tJon and dried o\or a gna atom In order to heat tlie 
plate evenly, it la held over a gaa atove and twirled 
around quite rapidly by the altaple arrangement ahown 
in our fifth drawing Once tbe sine plates are ready, 
they are placed behind their reapfwtlve negatWea In a 
large printing frame and printed hy moans of the laya 
from a powerful arc lamp, aa ahown In nur sixth sketch. 
Oonaldemble pressure la hnwght to bear on tbe nega¬ 
tive and Bine plate, ami the heaviest kind of plate glnsM 
has to be employed In the printing frame 
With tike Image now transferred to tbe sine plate, the 
latter la gone over with heavy Ink The Ink la applied 
hy mcana of a rubber roller, aa shown In our seventh 
Mketch Successive apidleatlona of ink cause certain 
Itarta of the sino plate to be heavily coated, while others 
remain untouched and clear The sine plate la now 
rtmdy for etching The arid etching aohitlon Is applied 
with a wide brush, w almwu In our eighth aketch The 
Ink coating protects t'ertaln parts, while others are Iwre 
to tbe attacks of the acid in this manner tike Image 
now heooknea mechanlnilly «kgraved on the line plate 
In a definite dot pattern. 


At this stage It becomes possible to prr>re the offset 
platea, so as to make certain that the work Is satlafac- 
tory Indeed, tbe aucceaa or failure of an offset Job 
dep^da primarily on the quality of tlie plates, lienee 
it la well to prove tliem. In the imriance of the trade. 
For this piiriMMe a miniature offaet press Is used 
Offset work, we may Just aa well say liere, is, os ita 
name ImidJes, tbe priming of a plate by offsetting It on 
a rubber blank, which latter member then prints on tlie 
t>uper Coiialdej* three cyllndera revohlng In mutual 
contact Tlie upper one la tbe plate, the middle la the 
ruliher blanket, and tlie bottom ia the papev The Im 
presslpn on the plate la printed on tliu rubber blanket, 
dot for dot. Just the aomo aa the dota of the origlmil 
plate Aa Die cylinder rmolves the print or linpreasion 
comes In contm^t with the puiker, which Is held to tlie 
pressure 4*yUnder by means of a row of grippers similar 
to those used on the usual cylinder press. When the 
Ink Impression on the nihl>er blanket comes In c^tmtact 
with the Kwper each dot or line Is pressed into the paper, 
whether It Is rough or smooth, wlthont smsshlng or 
apreadlng, hut with dean, sharp ImpresaJon 
Perhaps wo are getting aomewhat abend of our story 
in describing tlie prlnclptea of the press work In offset 
lithography, but It la necessary to make clear what the 
workman Is doing In the ninth sketch The pnnlng of 
platea follows the same general sclimne us tlie press 
work The tine plate ia placed at 1, on a stone Mock, 
and Is oarofully Inked The cylinder 2, coverwl wllh a 
rulilker blanket^ la rolled along and passes over the alnc 
plate, ao os to receive the Impression from the Bloc 
plate llolling still farther along, tlie mller comes In 
I'ontari with tlie piece of paiier shoun at 3, Impressing 
the Image on to the paper Thus the sine plate trans¬ 
fers Its Image on to the rubber blanket, whldi In turn 
transfers It to the paper In the case of Sc^revrirr^ 


AMEiurAN covers, the zinc plate for euch colm* la proved 
In turn, and great care la exerclsMl ao that the succes¬ 
sive plates, Inked with their resiiectlve Inks, will lie 
Impressed on the same shett of rsiiier w> aa to give the 
final reproduction In full color The cure comes In reg¬ 
istering the Mirlous plates so that their Images will fall 
In the exact same s|>ace on the sheet of paper, making 
for perfect su|ierlm|sislflon. 

The colored proofs are subinlttetl to the editors for 
their approval Occasionally certain improvements may 
be suggested Tims the colors may be too vlvlil, or the 
background may be too strong for the foreground, or 
the retouchers may ha>e lK^*n Km urtlstlc In tlkelr ef¬ 
forts to strengthen tlie negatives. With the colored 
proofs owe npon the process moves on to what 

Is called the transfer phase 

The metlKHl of dnpitculion of a single plate on to the 
large plate from which the covers are mlually printed 
Is accoinpIlKhed In tlie same way In which transfers are 
made for the atone llthogniplilc process. It must he re¬ 
membered that up 111! this time we have hud Imt a 
slnglH set of plates to deal ulth, ami It is obvious that 
If a single set of plates uere einiiloyod fur the iictaal 
presswork, the time required would lie f^insidernhle on 
im edition running Into one hundred thousand and over 
Hence It now becomes necewuiry to transfer the *lnc 
plates on to anntlier printing surface and to obtain four 
sets of philps Instead of one, w as to reduce the press 
uork to one-fourth the running time Kwh sine plate 
Is rnileil up with Ink, and tlie transferer pulls an im- 
presHluii direct from the Bine plate on to a sheet of 
India paiier (.Muled with n thin appllration of gum and 
glycerine, as shown In our tenth sketc 1 l If four sets of 
plates are to he used for printing, four good proofk of 
eaeh Bine plate must be pulled 

(ConHniM>d oh paffr 80) 




























20 


SCIENTIFIC AMEBICAN 




Our Point of View 


The Aim of the ScwnXific American 

UUING the I^uls BiposiUon we met. ptr- 
wiuully, for the flnit time, a dlNtlnKUtahed 
}• urntpean plyuridet, who waa engaied In 
pl<meer work of u very apectel rhnra< ler Modesty for^ 
bids our reiNMtInff In full the terms of pralno In which 
lie H|M>ke of the Bcientivil Akku* an, which be had 
received and read a lung period We hud the cnrl- 
oelty to ask him why he guve so uinch nltentlon to a 
>nirnul which, because of Its wide field, itecesHarlly 
devoted tint lluiHcd space to ilie special subject covered 
by his iwrttcular work He replied tlmt he valued it 
as a *nclei]tlflc news^mper,* which ga^c him u faithful 
record of all the nvire liniKirtiint developments in the 
broHil Held of sGcnce, and, so, kept him In constant 
touch with the worlds progress In activities that lay 
outside hlH own. ^Von ha\e md Kosice for exhaustive 
treatment, lie said, “but tlie digest and cimiinent whuh 
you give are Miiflldently comprehensive and so well 
chosen und directed as to give one u clear undorstand- 
Ing of whnt Is being done 1 should think that. In addi¬ 
tion (o taking the rmrier which nn'ers, In detail, his 
own imrlkaUir held, every Icthnulogist would feel the 
need for that general Inforiimtlim and (‘oinment which 
the HcirMTiru Aurau an provides.” 

We iiuotp tlie above trihuie he<*Hum^ It expressed, ex¬ 
actly, tlie aliD ami scope of tiie SciENriric Amoucait 
WxKKLY Tlie Monthiy, of Which tlie present is the 
first Issue, will follow the same policy, with the added 
advantage that, wliere It is deslrahle wo shall he In a 
position to give the subjects a more extendetl treatment 
than wuH isMsthle In a weekly publication 

Frequently we Imve bf?en asked how we gather and 
prepare the current sLleutlflc “news.” It is done by 
the Editorial BtafT In the liome oflh'e, which keeps its 
finger on tho pulse It Is done also hihI largely by corre¬ 
spondents in the leading cltlc*s, the Unlvendtles, and the 
laboratories of the world Another fruitful aourcs of 
Information is the >olunlur> contributions of scientists, 
engineers. Inventors and others, who And that our 
pages are oiieti to anyone who has a plaiiMlhle theory or 
n proved acconipllshment to place before the public. 

Neither *‘htgh brow' nor isipulur, ’ we oliu to strike 
a reasonable mean betweeu tim two The FMltor both 
••wrltea down” and 'writes up” one day he may 
translate tlie Einstein theories Into tlie nontechnical 
phrasn of everyday life, llw next dnv he may have to 
take the crude drawings and description of an unlet¬ 
tered mcc himlcid gentus, und bring It up to the standard 
of the druftsniarrH drawing, and of HcuvptcNl, IntelllglMe 
English Writing down from technical to every-day 
Knglluh is the iisire dimcult half of our work Home 
years ago we nsiuested a leading American bridge engl 
neer to write for us an article, describing how be went 
ahotit tlte task of designing a large cantilever bridge. 
He demurred on the ground of the time and labor that 
would lie Involved.' 1 conid dictate In an hour an articte 
for a |Hirel> engineering publication—It would take me 
many hours to do so accetitably for the HciaNTmc 
AMJflUtAN ” 

Are we a “popular” tnngaslne? Yes and No, The 
HciKirrinc AiimtAN Is popular In the sense we have 
explained uUive, we write fur tlie popslas, the whole 
people—for the factory president and the college pro- 
lessor no more than for the workman and the student 
—for the fanner with his agrlcnltural college Iralnlng 
DO more than for his hired man. In these feverish days 
the term 'popolsr,” as applied to sdentUlc joamaliam, 
lias l»ec«ime first cousin to the term “sensatlonaL" llers 
sensationalism the SemNTtne AMxaicAN abhors only 
leas than the Devil bates holy water 

In condudlttg this reference to our alma and pur- 
poaen, we wish to make It clear that, although We ap¬ 
pear henceforth In a more bulky form and In a new 
dress, there will be no dinuge In the essential features 
of our polity as we have outlined them above Merely, 
we Shull do the work better In a monthly, this task 
nf recording and explaining the worltTs progress In 


science (knowledge), art (acoompilshment), engineer 
Ing; IndttEiT and other related fleida. can he done more 
tbmt>iiglily» with better lliustratloiw, and a more com¬ 
plete recording of the fnctM, than was pomlbU In the 
mah of a w«ek-to>week puhlleatloiL 

Shi^ of the Air and SlUfM of the Sea 

HEUR U a much ctooer parallellam between tlw 
dirigible^ the ship of the air and the Atlantic 
User, the ship of the sea, than moat of ua rsaUaa. 
The greater part of the dlsastera to the early dlrlglblM 
of the indefatigable Count Keppelln and not a tow of 
those that befall the alndiips of today, are due to a fail¬ 
ure to realise how largely the laws which govern the 
stoamshlp govern the Hlndilp also. Some simple consid¬ 
erations of the problem will convince one of the troth 
of this statement 

In the first place, from the time of her launching, 
when the ship haa slipped safely from her ways and 
the whole vast but comparatively fragile sliell of the 
ship Is water-borne, ceaseless care has to be taken to 
prevent lier hull fforn contlng In contact with that very 
Mother Earth upon which It was laboriously con- 
structed 1^ the cuiitulu of a well-found ship of today 
have plenty of iiillng, gtssl charts, a reasonable ourober 
of opportunities to take oliservatioDa, and be knows that 
his ship is safe. Except for the risk of collision with 
other slilps which, thanks to modern inventions. Is a 
remote contingracy, the only time when the vessel Is In 
danger of loos is when she approaches land where, 
through carelessness or unforeseen chances of wind and 
weather, she may run utmn a shoal or be piled bodily 
uiMin the sands or rocky coast of tlie shoreline When 
the hull of the ship has to be subjected to Its periodlcul 
liisiiectlon, she Is towed with great care and at very low 
iqiml to u <^wtly dry dock. In which she Is bronght to 
rest gradually upon a specially iirepared bed of block¬ 
ing, so distributed that no part of the hull will be suli- 
jected to undrslrnble stresses. In other words, the 
ship is dcHlgncd to float in a fluid medium which is 
lier proper lionie, and (vaseless cure Is exercised to 
maintain her In that fluid and prevent, abo\e all things, 
any contact with fkdld laud 

Now, tlie ship of the air, like the ship of the sea. 
Is destgned, also, to float In a fluid, known as the air, 
and, provided that her hull is built with proper 
strength, she is iierfectly safe Si> long as she floats In 
that medium The greot mistake of the builders of 
the early Zeppriins lay In the fact that, whenever the 
airship came into jsirt, so Co ^loak, she was hrooght 
down to land, “beat hod,” os It were, and, because of the 
winds, whirlings and wmt currents of the air, she was 
exposed to very great danger of wreckage whenever 
such landings were made In other words, the sarly 
alrvltipg wero subjected to the dlflkuJC and always rather 
risky operation of dry docking at the mid of every 
trip. A tabulation of the wreckings of the early Eeppe- 
11ns will show that the majority of the dlsaaten which 
occurred were due to the attempts to bring them safely 
to esrth 

Many years ago, the ScuNTmo Ahwcam drew 
attention to these cardinal ikeCa and suggegtsd that we 
slionld handle the dfrlgtble as we handle the ship which, 
when It comos into harbor, steams up to g mooring, 
niukss fast to It heed-on, leaving its hsU froe to swing 
with the tide; thereby subjecting the wseet to no greater 
strain than that which comes from the puB of its moor¬ 
ing rablea, which, being t&ken at the head of the ship, 
U dlstrilmted hanatossly throimfaout Its Structure, Dur¬ 
ing thoae early yaSrs of experlmeotaUQo the Eonmno 
AuntcAN suggested that the airship, Uke the steam¬ 
ship. should not leave Its native element whin It comes 
into port, and that it should swing to a moatiBg tike 
Its sister of tbs sea. SuhSeguently, this prtadpto was 
worked oat socceeafully In Great 9Htaiu. and It has 
now been eocepted as the only sattsfaetory way to mest 
the problem. DtHgihlei of Iciest etss have bssh 
moored to tall steel masts and bara ridden to ttswe 


moorings, in one case tor many wedto on sod gad In 
stonqy weather! nest mttofMtofUy. The ndvnntage of 
this method Is that when the aUUhto has to go imo dry 
dock, that is, Into Its aUr shed, a sultaUa daj with calm 
weather ean be eh osWt and the tranetor made withoot 
undue risk. 

However, the practlee of brlnglBg the airship to earth 
Is still too general and It Involvas an enonnoss amount 
of riek. Indeed, thm Is sometUpg posttlvdy kkeowO 
la the sight of 000 to 400 buman belsgi he«gfng on to 
a vest number of ropes and trying to guide a mmwter 
dlrlglbte into dry dock. ThoM of us who went down 
to mneola to see **R-a4'' two years ago must have real* 
tsed what a erode method of hsndling this wtA In an 
age which prides Itself upon tbs high level of devulop- 
meot to which practical engineering has been carried* 

What 1$ the Matter With Our Schoolt? 

FINIONH win vary aldaly as to tho propriety 
of expecting educated men to have at their 
immediate command a mass of Isolated fsets* 
of the sort called for by the Edison qnsstloaslra 
Under m a n y drcumstancca the num who knows wberu 
to find them facts Is quite as well off aa the man who 
carries a full cargo of thmn In hU head. And slnos the 
college training of the present day leans toward the 
jnastmry of souroes^ tho ability to read profltaUy, aacl 
the proper handling of facts rather than thetr mere 
warehousing, It may not be fnir to condemn the coUegee 
on the mere ground tlmt thetr graduates have not at 
Immediate command a large proportion of the facta 
wlUcb underlie their education. 

Orltlcat examination of the reaolta of Mr Bdlaon'a 
questionalre will deny this hope. Ur Edison says that 
in his business he can’t pardon the man who has lost 
contact with his facts. Anybody else who wants to par¬ 
don him moy do so-iHovided the torgetUng Is on a re- 
Wiectable basta The man who does not know ths lead¬ 
ing dty of Newfoundland, the Identity of Balsac, the 
distance from Minneapolis to St. Paul, can look tbewe 
things up, having done so, be Is as wen off as the man 
who doee know But apyone who calmly tells ns that 
Nova Scotia Is Newfoundland’a metropolis, that Dalaac 
waa a llraaitlun patriot, that the twin dUea are 2SO 
miles apart, la Just plain ignorant. He doedn't know 
that he doesn’t know, proramably he will act on bis 
false premises ns though they were valid. And hla 
“Information” is so utterly and absurdly at variance 
with tho facts, a man who doesn't khow that tbrae 
things can’t possibly be Is lacking in oommon sense 

Our educational Institutions are not responsible tor 
the existence of such men. But large numbers of these 
men are being turned loose upon the world holding 
degrees from colleges and nnlversltlea of hi g h vt«M»rg 
What Is wrong with the arstsm uodar wMch this ean 
occur? 

One thing that is wrong Mr Bdisoa makes Vary dear 
The avenge college student may luve one or two sub¬ 
jects In which he Is eepedally intsrssted and to vtolch 
he makes a grade of B or svw A. But the average' 
collegian, aa regarda hla general level. Is jast a O 
This meone that be is right from 00 to Tff pto cent of 
the time. What busluen, profenton, trade, or other 
means of doing hla part to ths ssrtous bustnera of the 
world U open to him, to whlrii ba ean poaslUy avt to 
with any such obowlngT 

"Even the grade of OJs ottm toaaed out of hUn. His 
Instructor stands ovdr hfm umo ha recites, qorreettog 
each ndatakg u hs malnii.M, and Anally aacceeda to 
dnaiing ont of him wbi^t to dfhe ewriss of charity 
mar be recoanlaf^ fs^&n aptototowtriy ADlwr ebnt per- 
tonaanoa. li* on bis exsmtokt^on, ha toVto hahnr tho 
uHitoiitf level of parin bto puiAitttlff M riawriooto 
work dons ig thin munntot fAf htotomo stotfwrinto 
jmbahly dona ttoogudi mots, a^vg emdhem nto 
appentsd to to bofaitM' toa aven^ ^ Wfaoto aim df 
tbatorifto Ik to hbtot^tit iMtokto (ftor 

tontdOlpareitoltordM;-V 
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Our Point of View 


1/ht twijtit «U brftAchM ol eolU«» matlwfimtUm 
AtWtiw 1» tom vho lutf (3DIB0 to u dtroct ftom tbo 
oomi*, Blglify pw cent of tim ooold not 
pMi iba analoiit kind of an «xuDUwtk»n in tbo more 
QtoBimtity oonrMi to anve tbeir liven or thdr degreei. 
Junt nm Owr apetonetic or embarraflaedT Not thegr. 
tbar OM tmtlgnaat that thegr aboold be axpootad to kno# 
adjrthlof about lant year*« work I'hcy protent at beUig 
marM <Vvwn hneanne of mch Ignoraaea tbln lna*t an 
alcabra oo nm e, It m ealcolna, neemn to bn the theorr, 
what dUDmnoe dona U make wbether 1 know any 
alfchra or noCT 

The eyatem of enmbiatlon la larnely mnponafble for 
thin ^»lrlt Ur Udlnon polnta omt that a man with 
notn-b^ and test at bln dbnKwal* who cannot infepare 
blmnalf to nqoeene through a written axamlnatlon of 
which tba date ta ilxed weekn In advance, mnet be 
mighty poor itnlL And then, bavtng pumed mch an 
ezamlnatlon. an conducted In onr schools and collegei 
today, the stndent will let go of the autidfct with the 
ledlng **nHwe: thafn over with I I ihant ever have to 
worry about that again.** 

The only satiefactory examination Is sn oral one 
Here the evasive or the amblgnous answer can be fol- 
lowod up. and the fall depths of tbo candldatCa Ignor¬ 
ance or knowledge plumbed. On every ground oral ex* 
amlnatlon ta the way to find out wbat a man knows, 
written examination the way to avoid finding out Is 
this the reason why the written test is so general 
throughout onr educational systemf 

Whatever the cause, whatever the remedy, Ur Edt- 
eoB's aoistionaire furntshea new (xmerete evidence of 
what many of us have long auapected. our educational 
ay item is in a bad way The only people whom It edu¬ 
cated successfully are those who have the capacity for 
educating themselves against all obstacles. lUrealmUh 
slou, of educating the average student to a point above 
what he could hope to attain unaided. Is not being ful- 
filledL If tbe universal tendency to make ecfaool more 
attractive, tbe work more eaay, tbe leamlog more ap¬ 
pealing to tha student. Is responsible tor this, let ns 
admewledgs It and gst back to tbe sevmer ways of a 
past geBemtion. Learning carried no ^ ^ 

the nttle red seboolbmise on tbe New Kngifind taUl, nor 
in tbe college of fifty yean ago If tbe prsaent genera¬ 
tion Is sating off the sugar and rejecting the pill, we 
itiioald mo<to of administering tbe 

A Nwy Equal to Any 

I T would not be possible to find a stronger argu¬ 
ment against tbs Immediate construction of tbe six 
4230(Hon battiesblps of tbe **lodUiui» dss% then 
that which is presented by tbe comparison of naval 
strength in our article on page 11 of the present issue 
This analysis deals, It is true, with caplUl ships (battle¬ 
ship and battle-cmlam) only: but vriien we remmuber 
that the (general Board baa affirmed, with the strongest 
that the battleihlp is *tlie backbone of the 
navy,** It wiU be tolt that we have cboem tbe true basis 
upon which a comparison of material and miUtary 
strength should be made. 

Although the Introduction of tbe question of tgi, as 
we have used it, is something new In snch compart- 
aoae, it is surprising and untortnnate that this most 
vicat factor hat not been apidled before. Oompariaon 
by nets dlsi^acemeiit has little tigniilcsnce or yalna. 
A wkat iptoert wonld rather be told how old a ship is 
thpn hoig U§* Slagle salvoei ^servod to destroy three 
baittOMlsm ot Beatty's fleet thst were built In 1908 
and. Ihlv-H to pvobaMe that tbe *'Hood’* of 1920 would 
havu tujNn tbpsa salvoes wUbout impairment either of 
Imp Veeft^tV flShtlng power 
Wh wish to make U perfectly dear that tbe stoady 
to tow mdse <4 a capital ship to not due to material 
titBregtottogi itt to too wgll taken care of tor that) but 
toOto ffua^rmpwywigat upon its dedgn, whldi wks 
ttoiktoeflitot Utolmitt to eefib lucoMsIveyear. Thus, 
thg igptaraase ef tbs •Drqadnaught" tostaatly nto 


gated alt existing battleships to tbe mcond line. The 
**N«w York** In 1924, conddered by Itself, with no refer¬ 
ence to any other ship, will he 100 per cent efllclcnt. 
but measured sgainst tbe “Indlsna,** she will be but 
one-tblrd encieut 

The General Board of the Navy baa declared ttnelf 
tor a navy equal In strength to any other and Great 
Britain, who, of course, to moat nearly affected, huM 
announced hn cordial acceptance of that policy But 
If we push on to completion, In time of peace, the huge 
addition to our fleet which was contemplated In the 
1910 program—a war prograhir^we shall not only, («» 
tor as **the backbone of the navy** is concerned, be «Hiual 
to tbe next strongest, but we shall he twice as Htrr>ng 
as Great Britain and equal In atrength to Great Britain 
and Japan corabtned How soT Becauw the bulk of 
our ca{dtal fleet, being ahsolutdy new and up to date, 
will have suffered no military d^tfedatlun. 

Has the Ainorlcan oatinn any inch amldtion as that? 
It has not, nor Is the taxpayer prepared, Just now, to 
lighten his already depleted parse to the extent of the 
several hundred millions of doHarn which he would 
have to hand over to gain such naval predominance. 

The fleet la battleship topheavy, the General Hoard 
has been so obsessed with blg-dlsfdacenicnt, big gunnHl 
ship that It has failed to make adequate provtslnn for 
what Is known In naval parlance hn **lnforiiuitlon'* 
Information can be gained only by battle-orulaera. fast 
scouta, and scout airplanes operating, fur afield, from 
those mobile, ftoatlng bases which ore known ns air¬ 
craft carriers. In vessels of this type we are as deplor 
ably weak as we are, or shall he, liiimoderately strong 
In battieidUpB. It should be the future policy of the 
Oenml Board to rectify the balance 

The Yakus of Duasters 

ANIC of judgment, induced by engineering dis¬ 
asters, has no right or place In tbe scientific 
mind. In the popular mind it Is Ineritable, as 
the files of the dally prees will show The workaday 
world Is controUed by its day-by-day impressions. The 
initial auccess of a new Invention means a ^Tevolutlon** 
In the art, a subsequent disaster, involving loss of 
human Ufa, means, tor the average man, the curtain 
on the last act 

Not SO with tlte scientific mind, whUh, delving 
patiently In the ruins, brings up many a golden nugget 
of evidence, traces tbe disaster to Us ultimate cjinse, 
and writes down a series of findings, upon wldch the 
art may go forward to a more secure construLtlon 

Tbe toll of the first St Lawrence Ul\er bridge dur¬ 
ing Its erection, when a huge cantilever, soiue 1900 feet 
in length, with Its 400 foot tower, crumpled up and 
fell into the river, was appalling, even to the engineering 
world, whose members might well have asked if there 
were sume unsuspected law. which forbade tlw use of 
tbe cantilever principle In a span of this Isogth and 
torm. Hut tbert was no panic—rather a resolve to 
find tits Initial cause of the disaster by a patient examl 
nation of the records aiuLof the fallen structure itself 
The disaster was traced to a very insignificant cause 
—the failure of eoiiie small angle-bars, 8V4 Inches In 
wkitfa, which were supposed to bold In place tbe ports 
of the huge compresktoa members which tolled The 
engineers of the bridge apparently never suipected that 
these bon wouUl be unequal to their work. They n>p- 
'rmnted standard 4deas tA commercial bridge bnlldlng 
In that day It took the failure of this monumental 
structure with a loss of etohiy to point out tbo 
ttttgttspeeted dangti^ which lurked in the latticing-of 
huge compressiott membefs, ss prsetised by the bridge 
coiqpanleB Bator rules oi constroction were adopted, 
and tbe secnitty ef Ug bridge constmetion safeguarded 

U took the Baltimore conflagration to teach ua the 
strong and weak pfitots of our much vaunted iqrBteins 
of fireproof emwlructioD Opiy when San rrancisco, 
after repeated warnings, hsd seen the whole of its busl- 
iMos seetka shaken down and ravished by flre^ did she 


set about the construction of a city which would be 
proof against fire and earthquake It woe the spectacle 
of maimed and d}lng poseoigcra being slowly burned 
to death In the urocluige of colliding can that led to 
the ahtdltloD of the beating stove and the oil lamp, and 
It WUH tlie risk of fire, cimpled «lth the alimJclng inju- 
rlos rMvultlng frvMii tbe spHutering of tvofiden cara In eol- 
llslonH, that brought In the era of Uie electrii»11y light¬ 
ed, strong and tncuinhustlble steel cur Ho, let us hope, 
the Investigation of the loss <if “ZR 2' will lay bare tbe 
particular fault of design or material, whUh caused 
the disaster, thereby recovering for airship navigation 
os a whole such loss of prestige as it has suffered 

The Control of Atomic Energy 

T he first announcement of the eDormous potential 
energy stored up In u iwrticle of radium pro¬ 
duced a state of the public nilnd which varied 
from mild tmredullly to Mhement denial But the 
proof auH forthrouilng, and selentlflc authority has con 
vlnred the world that there arc HUbstiinces which send 
f<ir1h ceoseJesM sireuniM of energy, and (here Is the 
wonder) do so with n loss of subHlance so siuall that 
it takes tlie most ilelfcate processes of the phystdst'a 
hilmrutory to measure the change 
It hud long been KutHtccted that there was a vast 
storehouse of energy locked up In the atom, and the 
production of radium and the moasureiuent of Its kinetic 
activity set tlie s(*h1 of {NMlthe scientific proof nimn the 
thetiry But, more than that, it baa revealed to man¬ 
kind tlie auinKlng the trememtous fact that we are in 
the presence of a storehouse of energy so vast and so 
Intensive that he who shall first unlock tbe door will be 
po8ae88e<l of a power In the presemv of which all the 
vast potentialities of tlie world's store of coal, oil, 
waterpower will literally sink Into slgiilllcance 
Hence It was very natural llmt the subject of atomh 
energy should be well to the front In the recent Conven¬ 
tion of ChemtsU in this city, where some of the best 
papers were devoted to a study of the ever recurring 
question, these dajs, os to h<iw and whence tbe com¬ 
ing generations will secure the m^od energy for light, 
lieat, transportation and tbo tlHiusand-and-oae actlvltiea 
of human life In this searrh we have at one time or 
another considered (with mure or less doulil as to their 
filling Hie huge demand) coul and oil, natural gas, the 
energy of the earth a rotation and that of the vrind, tbe 
tides, and llio wa>es Wiitenxtwer. of course, is In¬ 
cluded, uiid we are told iliiii the solar beat that beats 
U|K)n tlie Httharu desert repriMS nts, In energy, the equiv¬ 
alent, dally, of some six billion tons of coal Hut none 
of tlieso possihllltles Is so attractive as that of atomli. 
energy 

It must sometimes seem to the man who emuaders 
tlm question of the power of the future tluit nature has 
coruqilrod ugalUMt us. K\ery source of iiower tlmt we 
have leiimcd to uiUlxo ln\olves the uMing up of some 
material resource at a rate almurdly more rapid than 
is nmalstent with Its continued availability to m a n y 
generations of nur deaecndants. Every source which 
seems a permanent or reasonably iierslstent one defioa 
our efforts to pul the harneiw to It Hut tbo chemlat 
reassuree ua with tlie stateuieut tluit lie Is making 
progresH In his attack u|tfm the most fqiectaenlar and 
the most inexhaustible of all the suggested sources of 
energy And when we survey tbe happenings of the 
past twenty gears, and sue to what Itase oaes the best 
products of srience and Invention liave been pot, we 
may be reconciled to the slowness with which we ap¬ 
proach the ultimate goal of unlimited free power 
It was Rutherford who said 'the race may date its 
developnient from the day of tbe discovery of a method 
of utilising atomic energy " Ho enormoUH Is this energy 
that It will confer upon the man, or the race, which 
learns to release and control It, a power only leas thaa 
that of the Omnipotent. Before that day arrives let us 
bopq that a way will have been tound to pat more of 
the bnman In what we are pleased to cull hnmen nature 
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The moattmentAl Roman aquedncta are an Mttorieal landmariu TUa one 
atanda today at Tamaona, Spain 


The Chlntae are the earlleeC reearded hrldge baUdtn. TUa atraetmie^ b«Ut 
entirely of marbte» has both architectural beauty and dlguHy 


Some Aspects of Bridge Architecture 

A Bridge Should Combine Grace and Dignity With Strength and Pennanenoe 

By Dr. Eng. Gustav Lmdaohal, CJE. 


'• \ UOHITKCTUKK,’ u« Utdlnod by Idukln, '‘l8 tb« 
/a Hri wliUli Ml OlNiKHtPS and adorua ttw edltlceay 
ralM^d by niun fur whatever uhuh, tliiit iliP Higlit uf tliem 
tiiuy ffinl-rlbute to nieiitul hetiltli, |N>wor and pleomire.*' 
AiiH>iitf ilw pnijiiJiiwit (‘dl/lci'H of iiiiinkfiJiJ un* flip gi^at 
brldg(»H Tlulr urt hlltH.turu In nil (*uuiitiiCH murks in 
u p<H*t]llHr nay the iintgrpm uf mankind In tlie art of 
const rut t Ion, cunuidered ua uu Intlex of Us Hvlltaatlon 
and tuUuro. 

It la a chumrtorlatlc fact tluit the urtblloctnre of 
bolldlngii preceiks every wlioru I fie architecture of 
brldaea. the reason hetug that atructures gntwiog to 
belfflit and rmiiatlAg merely weight and Imids are easier 
to plan and to build than are strut tures currying weight 
and loatiH over free It ret|uires of the builder 

greater skill and Judgment to create ii self-suj^rtlng 
atone arth or a blgb>nrcaded aqueduct than to erect 
a pyramid or ohellak, o isUnce or siHre 
Thus, tlio Egyptian iiiaHtertailltlers were able to erect 
4,0U0 years ugi> manellous temples, of so eiKinntiUM ii 
siso and ttf an urthltocturnl beauty so mugulfloent, tluit 
DO structure built since then anywliere can equal them 
let (lie flat stone mofa of tlielr gigantic hulls had to 
lie carried on columns, stamlliig Uose together, for the 
art of bridging spatv with urchca was unkisiwu to tlieui. 
It was also unknown to the wonderfully skillful Hel¬ 
lenic drchltectH. Had the ancient Klgyptlans or <1 reeks 
known the art of arch conslrmitun, they would lm%e 
bridged the Nile ns the Homans bridged the Tiber 
The Kra of Hrldge Arthltectnrc csaninunces with the 
Stone artlu The Invention of ttw an h Is usually cred¬ 
ited to tlie Htroscans. AHIsmgh atone anbes upi>eared 
about (100 n C, It was iiaiiiy yean befi>re Roman ar- 
chltecta were bold en«»ugh to attempt stone bridges over 
the TlU>r, the flrsl of ^hloh were built In the first cen¬ 
tury 11 r Huiim of tbeait are Hiill In use 


of the IteimlssuDi'e As it la, throughout Kuro|ie we 
flitd evidence of refined architectural ft>rins In the stone 
ar<.h bridges. There must have also been many fine 
wooden bridges, but no trace has been left of such 
lierishable structures. 

Towards tlie end of the sixteenth century, the 
opulent, nrt-lovlng Italian cities, also encouraged euro- 
pWitlon of designs for beautiful bridges. The same 
Hnhlte(*ts that designed their chunhes and pnloces, 
designed and bnllt bridges. I>roiii (hat period we have 
inherltetl the foinous Kfalto Rrldgft In Venice by An 
loiilo dn rt>nte, utid the beautiful elliptical stone arch 
bridge Ponte della Trlnltu in Florence by Rartolemeo 
Amunutl There are also a number of smaller 
bridges, veritable archlttH*taral gems, by the cun- 
tempomry Andrea PoUadlno, the leader of the Italian 
KeiuilsHance In archttec?ture. The flat segmental form 
of aroli makes Its appearance, the piers receive a slim¬ 
mer and more elegant form, the adjoining river abores 
are terraced and brought Into architectural hartnony 
with tlie hrldge structure as a whole Decorative Bcnlp* 
tures commemorate historical events and give expres¬ 
sion to the dignity of the community The cunning 
workmanship of the bridge balustrades, the graceful 
profiles of ttte coroices, the Imposing gates and tower 
entrances, all siieak to us of the ambition of the 
iiifisterlroUdeni, of the dvlc pride and public spirit of 
the people, and of their love for tlie beautiful and 
harmonious In tlieir surroundings. 

One hundred years later the leadership In artistic 
hrldge designing went to France, where a great imimlse 
had been given to Arts and Setem^ by Louis XIV 
M Perronet was the recognised master bridge builder 
of that time His designs are distinguished by elegance 
HiiU stateliness of proportion and finely executed stone¬ 
work He develop^ the flat elliptic sreh, and to him 


we owe many beautiful stone bridges In Fronce The 
first stone bridge In Rt Petersburg o\er tlie Nem was 
also from Ida designs. His method appeared also la 
the London Bridge. Perronet's bridges at Neullly over 
the Relne and the Cr>t)cord bridge In Paris will always 
be regarded ns among the finest examples of arcbltec- 
tohil distinction In stone arcli construction 
When Iron came Into use as a material for bridges 
about 300 years ago, it was a new mutertal for archi¬ 
tects. It gave birth to a new unhltecture, since It 
could be used to resist tension as well as pressure It 
has obtained Its most cesthetlc value In the large sus¬ 
pension bridges built In the last one hundml years 
Rome elegant arch designs carrying streets and boule¬ 
vards across tlie Seine In Paris were executed In cast 
Iron With Iron and steel, larger spans than with stone 
became possible, and the way was iqien to a grander 
bridge architecture than whs ever possible In stone. 

W Ith the railroads come a sweeping change In trans¬ 
portation, In bridge construction, and also In bridge 
architecture. Today the desire for aestlietlc structures 
Is Ntruggllng with ntllfurlanlsm. Few only of the large 
Iron railroad structures have a pleasing appearance 
The great majority range from poverty-stricken sim¬ 
plicity to downright ugliness. The new material finds 
its best expression in the graceful curves of the sus¬ 
pension bridge, In the forms of the massive or latticed 
heuin, and In the lofty and long-span arch 
Tlia very rapid development of the technical sciences, 
including statics, led. It Is true, to great predslon and 
economy In the dimensioning of bridge structures, but* 
unfortunately, tlie fact was overlooked or ignored that 
Iron and steel are subject to corrosion and are more 
perishable than stone. While stone bridges will endure 
for ages yrlth little care, Iron bridges require painting 
and conttnoous care to preserve them against the de- 


Tbe earliest forms were, of course, 
crude, umstly tlie half circle on low 
abutments. With Increasing experience, 
higher nml Imlder anh bridges were built 
on plbrs, many in tlie form of long \lu 
dnets and aqnednrtH coiadHtlng of two 
and thfiv stories of miiierlniposed arch 
arcades The> were great uihlevements 
when we wiiwlder that the IhMnuii urcht 
tects bad only ]MMir equipment for lay¬ 
ing out their work, and that the loolu 
of tlHjlr artisans and cruftsiuen were of 
tlie sliuplcst kind 

W hut wonderful vaulted rounuinentH 
these great nmsterm wbooe very nuincH 
nre unkiuiwn, wouhl have bleated In that 
wenithv uge, with Its love of the beauti¬ 
ful and its exquisite seiwe of proiwrttons, 
iMd these men p os s es s ed tlie modem hc- 
curnte knowledge of the strength of ma¬ 
terials and of mntbematlcal statics ^ Rut 
such knowledge did not exist until less 
than 200 years ago A few empirical 
rules, evolved from experience and fall- 
nres, sufllced for the construction of the 
nrchtteotural wonders In Ihe form of 
castles, great cathedrals, palaces and 
bridges through all the centuries, extend 
Ing from ancient tiroes to the beginning 



atmctlve elements In the air And so 
It may come to pass that In the coming 
ages, say in the next 2fi00 years, stone 
bridges, including the groat Roman vta- 
ducU built In snntbem climates, where 
frost la not known, may still aUnd, with 
4,000 yeara of life to their credit, aa loonu- 
meiita of a past great dvlltiatton, while 
nothing may remain of the great Iron and 
Bteel structures of the present digr, hut the 
atone pien end abutments, on h lilch they 
were reared Unlesa care la taken to build 
Iron bridges In more durable jporm, and 
exerdse continuous vigilance in tbdr 
nmtntenance, they will snrely be past thdr 
usefulness at some future time when our 
tall buildings of the skyscraper type, In 
Which the* sted franwa are protected 
agalDst cumeUm, will atlU be giving good 
eervtce to manklml 

The necearity of pr c e o rvlfig large and 
costly iron and ated hridgoe against early 
decay should lead to a igiecul type of pro¬ 
tective ardiltectare In hiMge% aa the same 
necessity has already done In the oon- 
etmetfam of steri-fr a uAd buikUiigei In 
fhcti the hegtnnlwg has already been made 
ifltb emaher steel s tfoctor eh, by fevering 
them irttlr a Mttsg ef ompent mortar. 
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Hot thin III a mere mbiitltate for paint and doee not 
proniliw a mire degree of durability, alnre the coating 
ta liable to crack off Pleasing architectural effects are 
not possible with such mongrel combinations, nor with 
tbe new muterlal, "armored concrete," where it follows 
the lines of a freuned steel or wcmhI stru< lure 
Ooncretc reinforced hy steel offers great archttifcturul 
possibUltles for bridges. It Is, Indeed, the best ma¬ 
terial for nuiMinry bridges of long span, but Its roost 
useful function In bridge construction should niunys 
be In the form In which the Romans, the Inventors 
of concrete, used It, namely, in the fortn of an arch. 
With modern theory and reHources, masonry arch 
bridges can be built of much longer spans than the 
Roman and ftallon masterbullders dared to use Their 
longest s|ian, built at the end at the fourteenth century 
over the Adda In Italy, attained a length of 251 feet 
Concrete lends Itself readily to moulded forms of dec- 
orotlon, although this can never attain that distinction 
which the stonecutter's art can produce In stone. 
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The architectural character of inasHi^enesa and 
]Kiwer Is otituliiaUe to an unprece<lentc>d degree lit Iron 
and steel bridges of luige slw. and cun fun her be 
enhanced by comhinutlon with great inaHonry abutments 
and towerlike piers. 8uch examples ne haw In the 
Meiiul HuH|H*imlon Hrldge (In Wales) with Its massive 
Hlone towers rapiiorting llie lien\j Inm link Limlns fn>in 
which tlie roadway Is HiisttendHil, In the benutlCul Rudu 
l»est Rusiieimlon llrldge uml In tike Ilnstkljn wire cable 
bridge >lne examples of euiublnutlons of iron arches 
and ltnprc*Nsive stone an hftectun are found among the 
bridges o\er the Uhlne and Kllke in Certiuii>, In the 
Hell Oute hrldge o\er the hast Rhcr and in the famous 
hUvI anh at St I^ouIh and the Wushlngtoii arch bridge 
over the Harlem Rl\er 

The majority of Iron and steel bridges liave, every 
where, betn built for rullroadtc The mu<h greater 
loads on railroads required hea\ler bridges than for 
mere lilghwav trallli Iron hrldgivt, being susceptible 
of ctoaer cmiipuiatlon than si one bridges, were there- 
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rrar Mdn at Baia PM hamoalsaa plaailAgly wHh the Gothic efaarrhes of the city* 2, The Brooklyn 
ap p wpgia t a <M|n af Ita stono towers, t, IIm mantle of stone which coven the towers (84# feet 
Mhl wark. Mt aecnre a satisfactory offoct of mass and stabUity* 4. Tho maaonry towen of the 


il wariL Mt aecnre a satisfactory offoct of mass and stabUity* 4. Tho maaonry towen of the 
ity araUtaettn. 6* Note the in# arcUtectnr^ treatment af tha anAarmgee and towen of this 
napenstoB bridge at Bnda Peet 
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fore bnllt with an exaggerated regard for ecoaonqr, ao 
that theg prtivldod only enoogh atrength to carry safMy 
the prcHcrlbed loa^ In moat caaea without auflicleot 
marain for future Increaae of loading. Aa the weight 
of trutnu Increuaed, large, ooatly btidgea were found too 
weak and had to be replaced with atructurea of greater 
atrength. bat even then, no greater margin of atrength 
watf pruTlded for a further ItHTeaite of luada under the 
iiecesattiea of traflh Tlieee rlieeee-purtng oGouomlea 
have become very coatljr <m all railroada. Beueuae of 
this Inmentnhip annt of foreelght, already, on aeveral 
American railroads there have been four generations 
of metal brldgeii. Meanwhile, atone arch brldgea have 
required no such rebuilding The many thousand 
metal highway bridges 
throiigiMmi tlw country 
ttra of the name duu> 
acter In almost all 
Hoch cnmm there was 
and la no thought of 
architecture, or of dura¬ 
bility, nr of pride In the 
art In the flerco eom- 
inerclol coiui>etUloii, the 
most naked ntllltarlan 
considerations are al 
lowed to govern the de¬ 
sign for epoh BtructurcH. 

The art of stml l»rldge 
building. In the great 
majority of cnees, haa 
thus become a coininer- 
clallied trade whit h bos 
lieen prostituted, under 
Che pretense of si lentlflc 
econtimy, to the pnxlni^ 
tiim of the cheapest structures that wlU carry the loads, 
Uven si>, wo wltmvwetl a fea years ago tlie collapse, 
merely under Its own kind, of one of tlie greatest cantl 
lever bridges ever attempted 
As a matter of fact, suppoalng that two bridges for. 
let ns soy, a rUor crossing are deslgnod with equal 
strength, one of them with the strictest regard for 
economy and the other designed not only with regard to 
economy but also with sn eye to Its Hoe arcliltecturol 
aiipearance, it will he found that the cost of giving 
bmnty and dignity to the bridge is insignificant com¬ 
pared with the total coat of the whole atructure 
Of late years, etigliieera have Increaalngly reallied the 
neoesdlty of providing for the durability of their 
brldgea by encasing tlielr steelwork, as far aa poaalble, 
In masonry or other non 
erodlUe material A no¬ 
table case of this Is the 
Tower Umacnlo Bridge 
acroas tlie Thames, Txm 
don. Here, not only was 
an outer wall of pro¬ 
tective masonry built 
around the main steel 
cnvrers, but this ma 
sonry was designed to 
harmonise with tlie ar¬ 
chitecture of the Imme¬ 
diate aurmnndlngsof the 
bridge The result, from 
the architectural stand¬ 
point, Is highly auccesH- 
ful, and the Ootlilt tow¬ 
ers liarmonlse pleasingly 
with I- the suspension 
tnuaes. the roadways 
and the haacttle portions 
of the main floor. If 
cure la taken In paint- 
ing as much of the steel¬ 
work of this bridge at Is 
exposed, there la no rea¬ 
son why its life abooUl 
not run into the tho«- 
■anda of years. 

The latest notaMe reongnltioa of the call fbr per¬ 
manence In onstly bridge atmeturea, and for architec¬ 
tural effecta which wiu expreos the main conMmctional 
feature of a bridge, is the North River Bridge acroas 
the Hudson River. New York, which, because of Its vast 
else and monumental character, to oay nothing of Its 
argent utility In the transportation problem of the met¬ 
ropolis—calls loudly both for architectural dlgalty and 
the assurance of iiermunent life 
The principal elements In this structure are the cafilas 
and the towers. The preservation of these will be met 
by encasing ^ cables In oontlnuoua bronae or copper 
tubes Imperilt^ to the weatlier, and In tbe case of the 
towers by clothing them with walls of masonry thrmigh- 
out their entire height Hie huge anchorages, 400 feet 


square by over SOO feet high, ore buUt of maeoBry tqr 
neoeoalty, In order to secure the needed maua Hie 
skeleton Steel towers, were they not dochad in mssoiuy* 
would look to any but the eya of an angineer antirely 
too frail, and lacking in dignity for tbe Important 
duty they have to perform. Oahslderations of per¬ 
manence and architectural nobility are tbe motlvea 
which have prompted the clothing of these huge t owet a 
In tbslr mattUea of enduring granite, 

A Mew Theoir af 

A QRRMAN Inventor, Onrt.. UllmtlMl. hH bMO 
Studying for some years the wing structure of 
large blrdsi the frigate bird being taken aa a type^ body and toward tbe tipe. 


The Forth Bridge, Scotland, with lU massive tubular comprsasiau aMmbenH U feet 
1710-foot main epans^ gives aa imprsamoa ef atrength sm 

He remarks **81nce tbe bird without any expendltnre 
of energy not only lifts Its own weight but la also still 
driven forward, It seems certain that if we can dloeover 
tho Bonroe of the energy by which this is accmnpllsbed, 
•we shall have gained Jnfurinatlon very uaefttl with re¬ 
spect to tbe driving of air craft By meena of the pro¬ 
peller tbe motor creates an exclusivety forward drive 
to uveroumo the backward preasnre acting upon the 
airplane. These preasuree are produced by tbe com¬ 
bination of the head reaiatance of the body of the craft 
and the rearward slanting preoauro of tbe lifting im- 
pulae beneath the wings. If we could Ond a way to 
eliminate these reslatanoei, we ahould at once be able 
to lower tlie required power of the motor ** 

OoumleN experiments and obeervatloua extending 


the aurroundlng air df M cgMqtly 
JTniu g sMp of the loi|IMbMd gMlt of tb# 
ata bUd ft can very feadRy be am thaf tha ptttpom 
of tha wing adjacent to tha atidiia |kfMo« of tha w^ 
from the **siioaKler^ to tge and from tha 

‘‘wrist** to the tip have bn obttgoe ^Etoaetioa With ramet 
to the latacal eurreut BaoMpe Of fbOt tbMi^ 
priBripte ODOMS Into Operatioa s ~ 

Is created. 

LiUenthal next built a near 
entire Wrd and ifoltatlng tbe lomMo^Oail pfottle of tha 
frigate bird wing. In this the mtftiph of the pann e kl a 
showed that tbe vortfoc of atr OltfwM oft toward the 

toward the tipu 
the c u toe p t of air wen 
an strong thiri even -at 
too euda the panittstt 
dew out til the longttto 
dlnal dlfeettoa of tha 
wlngu In other worib^ 
Erectly eroas wlea Tbe 
dlreetion of the preesnre 
of the air reolstatwe up¬ 
on (he root and tha tip 
of the wing la therefore 
no lottger riantwiae to¬ 
ward the rear, but ro¬ 
tated at a right angle In 
tbe longttodiDal dlreis 
tlOD of tbe wind Hence 
tbaro la no tonger iw 
riatant direction of 
force, but only the buoy¬ 
ant Impulaa. Inthemld- 
dle of tha wing whore 
the current of atr 1 


In diameter, aad lU twe 


Htronidy against tbe downward bent forward edge of 
the wing, tbe direction of tbe preesure la Inclined for¬ 
ward At this point the driving linpulae la eotlrely 
forward. On the upper surface of the wing a suction 
begins to be exerted, hut the direction of this lifting 
force cannot be exactly determined. He next exposed 
bis models to fresh sea breeeeiL 
As be had expected, bis planea and modela were sub¬ 
jected to a remarkably strong upward drtve—eo that 
not only the head reoistance of the forvnurd edge was 
overcome, but the freely movable experlinental planee 
wore moved in front of the plumb line Tbe exceas of 
the forward tmpulao over tbe head resiatanco oeeds be 
but alight, since it produees a constant accetarattau. 
The largest model had a wing onrface of 80 sq. in. It 

was observed In thaoe 
large modds that there 
was a backward bow of 
atr under tbe tall also. 
In tbe case of real Mrde 
this current of alrotrikas 
the soft pmuage of the 
body and thus 
comes the btad 
ance of the tatter. ‘ 



the famona Bods steel afch bridge at St Leul% a baddssma dadgn 
abotmento. Right: BeauUlU atcb leudway bridge ef 8i#-foo4 


over a period of many years, into whose deteibi we 
cannot well go^ led Llfienthal to couatmet an tfRflclal 
plane having a croos section similar to the ntMto fwrt 
of that of the wliig of s frigate bird. The MgSe was 
first placed In a room carefully prolaeted frofa eggsrhal 
air enmnta and set in rapid motion, the dtrestlott of 
the cuirenta thus produced bring ihown Ito WM pen¬ 
nants placed on tbs mar and tbe lower sldaa of the 
frahm On the upper tide of the plane fha current of 
wir followed the curvatnreof the profile ezao(ly,Whtocas 
on the under side of tbe plane a UMteu wu p^oduofd. 
In such a manner that the atr flowed atong the under 
ride of the ptane from bach to froht w h ere upon the 
spirals of tbe vortex wound tb emerivae outiford like 
the home of a ram and flowed off right and lift into 
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cludea that when tha 
wind lacks the *Tricttou 
buoyatKy** birds are as 
unable to eoar aa they 
are Ina daad calm, even 
If tbe bird had acquired 
a great forward voiodty 
fay means of beating its 
wlugs and voiplanlDg; n 
would Stitt ba unable to 
eoar. In both eaeea It 
would taek the aooree ef 
eneny glvue fay the 
Moyaiw Imitolsewititoit 
whkh eouroe no weHt 
eould ha done. 

UhenihaldDMinotJtto- 

larm inoM hi hUaMfi. 

to Kmm* (ttaMiwt) fto 
to b, artom C m tiiMf 


B nmaat « ^^ _ 

vbM* & to lMM* Xtoptia, m Mbw pt 

'tiM Ha. Mh to flH tMbMHMMa.aMto’tojHMMil 
ana tarfcad orto to Uk AWaiKWH bftof IKK, Jtoto*- 
tan. wba^ tank aa giywa to ptoto k . tt to 

tokatn^ 

tor patH* laaliwr. M HMM* Mttto af flpla MM> 
—I la Ma, kitkaiMA 
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msmmc JoaaacAs 

l^m Trireme to Dreadnought 

IW Devdk^^nafltat of the Wexship ^com Andent to Modem Times 

J9y /, Bermmf WaUtet 


JL wy leiniX C*U or »wm 
HMM wM Uw wanMpi 
M It# MOM erute tom, 

«MM tato Mrtttwncii It la 
I M i MM i lb«t trom dw oar- 
lli#t Mtf# tM sMtiner IMhM 
n MvkttMo to OMvy with 
Ife inMteff iloAmaob lor wo 
Id^pv itut om coniyirioi bo- 
Mtfw tho Ofartidiui era, tbooo 
MqiMotM W troidoro, tbo 
jObpMiloUuwi, wm ariiie<l nf- 
Montly Id protect tboro- 
mIt m i ocMiwt tlio pinttoo 
that iBtated tbo tradlnf 
rOQtea of Ummo dayiL The 
dovolopaMQt of tlko wanhip 
la rteceoomily aeooctated with 
tte devekkpinait of the ttior^ 
chant ahtp. In futit, the one 
crow pBt of tbo other 11 m 
dufemee between the two 
wao thol; iHumu tlie mer* 
etmne ibip relied principally 
upon Ita Mil power, tbe war* 
e^ depended prtnctpally 
for Mpeed and manenTerlng abUlty apim fte Partmen* 

Onr earUeet record of galling eblpe io to be found 
upon thoee wonderful hiatorlcal ocolptareo. engrQ\inipi 
and paintlitgo with which the rulno of andent Iflgypt 
abound. 

Ogyptlan oeamaoo hi p, howerer, wan conflned almoet 
eiittrel/ to tbe navliMtloa of tbe Nile, and It wae 
noC often that their veawU ventured tw^utid the Nile 
delta Into ttie watm of tbe Uedlterranean. To them, 
however, muat be credited the familiar form of the 
andent ship, with Ita curving prow ami lofty atom, and 
with Ita hing bank of rower*. Thle form peraevered for 
eofue aOOO to 4000 yoara, and may be wwn (of cvmree 
greatly modtOed) in tba ahtpe of the Qreeka, Huroana 
and the VenatlaiiaL 

The llrat greet race of eeauMm wua undoubtedly the 
Fhodldane, wboee enterpriae carried them throughout 
the full length of tbe Mediterranean and ultimately 
thrungh ^ Stralte of aibralUr and to tbe coaata of 
Britain. ^ 

We hnow f^um the Syrian ecnlpturea that the Phoe> 
nIebuM aa early ae 700 B.a, were building blreiuiM 
with two banka of oara, and that their veaeela muat 
liave begp aeaw or thy and tbemaelvea great aavlgatora 
for thoen early daya, la ahown by Herodotua, who re- 
corda that Neco, Ung of Kgypt, falUng to build a canal 
fnmi the lledlteiranean to the Red eent a crew of 
Phoenicia na on a veyafn alwund Africa, whida, wonder* 
Alt to rdate, they auoceeded In aoeonapllahinf; leaving 



daCtwIilM'iSiMlIlf iMiltli , Typ^ Bomr TrireoM of the Punic Wan 

rttnen. frol^ ilte Red Sea and coodng back through the Hedl- runoiin (imuirUn lu 
found terraoean. tlie IirltlHU Kmpire, 

avlnga It la probable timt Uig Greeks luuUelied tlH.ir earlier Hu* bond lietwi 
Iflgy^ ffhtpa after ttumo of the Phoenlduiui, unci wo preiwnt an Hie (mtlcins [)rr,vim 

llluatratlon of the tyiie of Greek waruhlp wliUli took nutlna dewriiitlon ol 

almoet part In tbo buttle of Aalamia. Tbe iiieugLr recr»rda of be ainnikH of t))p >Uii 

t was history full to tell ua juat when it wua that tlie ship tbe lofty nmals by tl 

e Nile followed In Itu atmeture that of tbe akeletou of the flsh, )urda. tnrward ho 

them, with backbone and riba, but we kiM>w that tbe Greek mnne, and lift, the 

of the ship wua provided with keel and riba to whlc h latter gcMMO-ncc k He mioa 

n, and the ship's planking was fastened by nu*imM of trce-nnlls and flnuny,of the cai 

ed for or pega of wood. Tlwre waa alM> u certain amount of with a frlngu of mr) 

oemroe ttae made of hnmae tialla. A slnicle uiiuct with one In Amerbst to km»w 

oroana sauare sail was used, and this whs characteristic of Ixed their fighting fl 

the early warships fur many eenturlM. lloiher tells ua prepurutlun only at 

ily the tlwt the QreM( wandilp wus munued by from twenty to e\ er, Home wtis pn 

ighout fifty rowem, who aat upon trunaverse seuta or thwurta. until tlie Punic liVii 

luately There was a cabin forward and anotlier aft On tlie appreciated the nee 

ists of forward catfin deck was the lookout, and at tlie atem Koiiiana defeated ibi 

of tbe after calHn wus tite hefaiamun, the Greek ship hundred quliiqufreir 

Phoe- having two steering oars, one on each side of the stem \*efiMela with fl\e and 

rmtmt post, which were ormnected by a cross bar to which wna Tlie first warships 
I must attached the tiller The stern of the ship wua curried open lamia Then < 

gators up in a huge sweeptag; omatnsntal tall Up to the year after enrlmaHl utna 

ho re- 700 BO., tbo Uurgest ships contained fifty rowers, ar- castle and isxip, nr 

canal ranged In a slntde bank, hut lato an upper deck was ucoiudy with It, a ce 

rew of added and g soeond bgokeof oars, sui h ships being the twt> dcik Rtrm lu 

under* known os UreoMa, and this was sueveuded by shliis with ni htr om< hils. Thei 

Mvlng triple banks of oaia koowli as triremes, of which no became ciiiiipletel> c 


lofsi Limn one hundred wore 
UHeil at the IwUle of Sgla- 
iiilH All Invariable feature 
foumi on ull wuntlilps was 
the ram, which consisted of 
a inuMsIve projecting spur 
lielow water level, and an- 
father rain-Ilko arrangement 
to strike the ship between 
wind uiid uulcr Riimmlng 
was the prlndiml tactic em* 
plojcd 111 undent sen fight¬ 
ing, and it HometiiueH bap- 
1 tcnc<l that thcuMacklngboat 
stifferert only less severely 
than the enemy 
As the Greeks followed the 
PliiH.hl( Ians, so did tlie Uo- 
iiitiiiH tiu Greeks, euth de- 
voloptng and enlarging the 
shl|M of proilccf-siHirM Tbe 
Iliinians are prtm'fputly to Im 
nmaiulHretl for the develoiH 
ineoL of tl»clr merdiiint ma- 
iliip with its fiiiiH»us cum 
ships, width brought the 
pnKlm-e of dlstiiiit Medltcr- 
ruDciin counlrU's lu Rome In Hoiaun lilstor>, ns with 
tlie IlrltlsU Kmplre, the llouuin men hunt iiiarlne was 
tlie griMit bond lietweiD thi Imjieriul sent of power and 
(he outlving provinci^s I udiin hus left a iinsd fasef- 
nutlng descrliitlon of his visit to one of these ships, and 
be siHniks of the sliips cabins, of iha sailors, mounting 
the lofty nmsls by the ropes nnd running out along the 
jurds. Forward ho notes the prow bearing the slUp's 
name, and aft, the vcMsel swe^ng up Into a gilded 
g(MiMe-nc<k He sis^aks of tlie miistiin and the wlndlasH, 
and finally, of the captain, an Itonest fellow, fmid-imted, 
with H fringe of curly hair ” It sliuuld imerest us here 
In Amerb^ to know that (he early Itonmiui evtemiMir- 
Ixed their fighting fleets, and that Hay set about their 
prepurutlun only at the appnmch of war Ijiter, how¬ 
ever, Rome was provldHl with deiks, but It was not 
until tlie Punic \Var tlmt this great military peopM 
appreciated the need for a navy We know that the 
Itoiiians defeated the Carthaglnluns with a fleet of one 
hundred quliiqufreines and twenty trirem es ■ that la^ 
v*efMels with five and three hanks of tairs 
Tlie first warships of all early naiJons were undecked, 
open iHiala. Then came the erection of forward and 
after enrhised atructun^ corresiHanding to the fore¬ 
castle and iMKjp, nnd following that, nr contemiKira 
ucoiudy with It, a ceniral gallery or platform ctmnected 
the two tktk wtrm lures, for the use of tlie captain and 
filhi.r ofiltliilH. Then as nhlim Inrreuiied in stse, they 
became ciiiii|iletel> d«kef|. and u|K(n the tleck of tiM 
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Spmnlih two-d«cker of tbe Annada, IMS Tha **Vlctar 7 *’ of Nolaon'a da]r*-« U u aa do cfc a r 


flflitlng i:allcy tho tnioim 
were otatlonHl, the rowem 
beinc below deck The Ro* 
luan Krew to formid¬ 

able slxe Tiie *101(10 forward 
iiiHHi with B fighting top wo* 
retained, but for tpeed and 
power rollanoe wan place<l 
npoD the oaramen, the bankH 
of oam being Inomwed frurn 
the original alnglo bank up 
to as many ns tlva Then 
has been a hot dlHcnaslon 
HUtong the atmlents of an 
dent wiirehlp ounstrudlon 
UR to whdlier the oarsmen 
were plutwd In nicceml^e 
tlora above one another, or 
wiKitlior they were not ar 
ranged on one deck with each 
two, three or more aeta of 
iMra operated through the 
same porthole, the oars be¬ 
ing of different length to en 
able the rowers to dear each 
other The argument In fa 
▼or of the super-position of 
the banks of oarsmen Is 
stronger, and certainly more 
sgreeulile to the pictorial 
records that have come down 
from andent tiroes. 

Umltatlons of qwce for 
Ud more than a passing ref¬ 
erence to oar Illustration of 
a typical Venetian galley 
The Venetians had a notable 
share In the development of 
both the merchant and the 
worship In early and inedlieTal times In the Medlterro- 
Deon. We notice that the famous lateen sail which Is 
still a favorite typo in Mediterranean waters, was con¬ 
spicuous on the Venetian galleys. The vessel sliown Is 
three-Bsasted, and It marks a consldenilile advance In 
sail power over the earlier types of which mention has 
been made above The od\untnge of using longer oars 
led to the adoption of an outrigger frame-work which 
was a continuous structure, running the full length of 
the ship In the woke of the oars Ultimately, this was 
provided with outer bulwarks for the protection of the 
rowers and the lighting men. Tlw galley has always 
bdd a oon«picaous place In the annuls of nuval warfare, 
particularly of naval developn^nt, and the Venetian 
galleys were justly faiiKiUN In their duy Hven In mod¬ 
em tlmea the genius of Italian naval construction has 
left a profound imiiresK uiwn both the ships and the 
fighting raatertal of our modem navies. 

We have spoken of the Pboenidans os holding a high 
place both In navigation and seamanship among the 
andent maritime peoples hut we think that even they 
must yield pride of place tn the Rcandinavtans, than 
whom a nmre daring, robust and capable race of sear 
men baa never existed. Unlike the cumhers(»me boats 
of their contemporaries, the ships of the Viking mar¬ 
iners were built with fair, eoay lines, and with a splen¬ 
did •hem', which curried bow and stern well above the 
reach of breaking aoaa. N<tt only did they navigate 
fhdr ewn coasts, but the Vlkli^ did not hesitate to 
reach out Into the unexplored ocean to the westward, 
nod It Is now generally accepted that the Vikings landed 
In America several hundred years before CMumbus hln> 


seUL Bow they did their navlgatloii, St is Imposslhls 
to tell The sun by day and the pole star by night and 
a certain fine instinct for the aea ivere about all that 
they had to depend upon. That such open craft ts the 
Viking boats could outlive the Atlantic t^es was proved 
during the time of the Chicago exposition, whm a boat 
modelled after the remains of a Vtklng boat which bod 
been discovered In a burial mound In Norway wo* sailed 
across the Atlantic for exposition at the Chicago fair, 
Leaving Bergen on May first, she reached Newport, 
Rhode Island, on June Ifith. The captain stated that 
the **ViklDg” had proved herself to be an exceHent sea 
boat, and Umt under her stiuare sail to which a flying 
Jib was added, she was ohie to make a speed that com¬ 
pared well with that of modem merchant vessels. The 
Vikings were a hanly race^^aiKl ttiey never appeared to 
have made any effort ti> bouse In their boats, whi^ were 
always long, lean, cH>fn and probably the fastest vessels 
afloat In their duy The rowers iidt on tbwarta, and. 
Indeed, the vessel was In many respects rimllar to the 
open lifeboat of modem ttQMS. For slielter they used 
a pair of emtehes with « ridge pole laid bet w een, over 
which canvas was stretebeA and the boat was steered 
by a radder wbich was carried on the stortioard side 
Our Illustration showing a French warship of 18M 
marks the closing of the period when ships were pro- 
IMdled by a combination of oar* and sallo, and when the 
fighting was dona at close range hy archers and cross- 
Imwunen, or by means of stones and weights thrown 
from crossbows and catapults, or butM from the fight¬ 
ing tops. This curious vessel M>ows a bowsprit rMng 
from a forward fightUig platform, and aft vrs note the 


gsA 

V vm -wcqr vvopp 

wfaMi was (iBSttsjH to be A 
cfaarac(kA«ttft fbttttit oi vh 
sbRH of the tpooloh Ar- 
flghttnff with grtHUsT wJUeh 
wu im abpctt tp opeu. 

The omet olustratton la 
order Is that or ong pd tbs 
sUps of the ffpaiM Ar¬ 
mada, whidk sallsd toward 
the doss of tha dstoopUi 
ceotuy. Hero we goto, as 
oonqiared with the Vrepch 
of the eC tba 

14thQantnry,thata third mast 
added and that tha 
fore and mala masfeg have 
grown la bright until they 
curry topndls and mmi td*- 
galtaut saila. Tha crude 
caniKm of that day of tew 
power and short range are 
carried on two dadm, aad It 
will be noted that the above 
water ramming stem head of 
the early daya of the war¬ 
ship eUU snrvlvea tn the 
huge stem pieet with its 
tnper-lnenmbeot dragon. 

Once the oar bad given 
Idace to the nil, and the 
bow and arrow to the gun, 
the line of development was 
ohvteus, and ahlpa of the 
seventeenth and rigbteenth 
century grew steadily tn rise 
nnd sail power until they 
reached the great threedeck- 
ers of the Nrison period. 
The largest of these enft curried as many as ISO to 130 
guns. One of our lIlujitrattoDa ahows the **Vtctory,' 
Nrison’s flagship at the battle of Trafalgar, as she roust 
have appeared when under sail. 

The wooden selling ship held Its own until the seoDnd 
half of the nineteenth century The flist radical change 
began with tha Introduction of steam as an auxiliary 
to sail power, and the steam frigates of whldi our own 
**Hartford** is a coupicuous example^ brid sway as the 
roost formidable type of fighting ships for many years, 
and figured Itrgriy In the noval operations of our 
Civil War 

Too much stress cannot be laid upon the Introduction 
hy NHcMiun of the moidtor—a vessel of steel with a 
low freeboard of a foot or two, with nothing above deck 
but a single armored turret with a oottple of heavy 
guns. A few years before the appearance of the mon¬ 
itor, the French bod plated the stdea of thrir steam 
frigates with Iron, and It Is the ultimate idattug of the 
monitor and the Iron-plated frigate, together with the 
devriopment In naval marine englnea and tha power 
of the gun, that led up to the developineat of the mod¬ 
em aruKHsplated battleship, a notable example of which 
Is our own **Oregoii.** In this ship we have the heavy, 
I84nch side armor plate, the heavily fdated turret, and 
the guns carried entirely behind armor The freeboard 
has been raised to IB feet, in order to give seaworthi- 
nesi. TMs brings us to the year 1SB5. 

The final step tn the deveteiiroent of the fighting ship 
was the Intisoductlon hy the Britlob of the dreadaomht, 
In which tbo mixed battery of IB-larti, B-loch and 64adi 
guns was abandoned, and a etnifie caUher of ii inches 
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wu ■tibstttnted, with a few email oatt-torpedo-boat 
gaxm. The Dreadnooght waa a ship of about 37^ 
tons dtapfacement, 21 knots speed, 11 Inrhes of armor, 
and she mounted ten 12-lnch Kuns, l<Vum that time on 
the development has been In the direction of Increasing 
the caliber of the Bun« thlcdcenlng the armor and In 
ireaslng the steamliuc radius, and provldlug cellular 
4^ompartmentB along the sides as a protectloa against 
the submarine. The ^^Pennsylvania** may be taken as a 
good example of the highest development of tlw modem 
fighting ship. She carries twelve 34*inth guns behind 
18 Inches of armor, snd Is protected by 18^ Inches of 
armor at the water line Her speed is 21 knots. 

A new type has been develoiiM by the Urltlsh during 
the war which may or may not become permanent, and 
this Is the **nood,** a vessel 800 feet In length over-atl, 
of 42,000 time displacement and inountlng eight 15*iiioh 
guns, the ship being protecte<l by twelve Inches of face- 
hardened armor A remarkable feature about this Ves- 


wlth materials botllug at lower temtierutures, and thus 
sacurlng a ready starting, ease of nmtrol uml smooth 
running of the engine. Thanks to an addition of guso- 
line, the sperifle weight of tetrallne Is reduced to a 
figure Intermediary Mweeu those of engine gasoline 
and ben»i1. thus doing away with the necessity of any 
material alteration c»f existing carburetors. 

Oomprriiensive tests at the Iiiterual Oombnstion En¬ 
gine and Motor Car Testing lailsMiitury of the lierlin 
Technical High Hchiml have shonn a mixture <vf I 
part by weight of tetrallne and t |»an hy Wright of 
the usual engine gasoline to give the niiwt sjittsfmtory 
rviiiults (approximately equlvaleut ti> those obtalnablo 
with benaol) When lighter gasoline In usetl, the |ier 
ivuitace <»f tetrallne can be augment mI thus Insuring 
even better performam^es. Blmllnr results are ob> 
served )shen uslug bensol In the plnc'e of gnsidine as 
additional ftiel, when apart from the udvantages alsive 
referred to <esiierially nn extreme caw of starting), a 


The urilku(Uj\n ex|)ert \Vn Ustwald, luis made ex- 
teiislre on such tetralliie-lieuxol mixtures, alkont 

whleh he nriteii as follims A mixture of eiitiat parts 
of tetrallne and Iwusul mnstltiiten a retiiarkaldy gotsl 
engine fuel, readily starting and burning without any 
hlb^i No alteration of existing noxxics is required 
*1110 fuel has a high energy capacity, yielding a high 
numlier of kilometers ist liter Vo difficulties of any 
kimi have been exiierienml ny Dr A Oradenwitz 

Biwlnem rb UrobI While HovinR 

ITHIN a coinitaratWely sliort qiaiv luemarjr can 
carry us bu<.k to n time when a house-moving Job 
of any Hurt whm an undertaking of iiMisIdombte note 
Today tho ordinary dwelling Is shuiued about from atm 
plaiv to limit her, moved across half the town, turned 
around, and otherwlw treatwl as tlwiugh Its trausporta- 
blllty Mere equal to that of the Mg truck that does the 
hauling 



sal Lb the fact that this heavy gun power, armor pro 

tsctloii and great slse are aseodated with __ 

g speed of 82 knots. 


A New Engine Fnd 

AT the meeting of the Society of Qer- 
man Chemists recently held at Stott- 
gart. Dr, Schrauth, private lecturrr at the 
University of Derlln, made an Interesting 
(•oramunlcatlon on a remarkuhle new on 
glue fuel derived from naphtbullne Oer- 
man eogliwera are, under present (kvdoiii- 
Ical conditions, anxious t4i fliul new 
nnnroes of engine fuel in the home suppiv 
of raw muterlalK. Though the use of 
naphthaline had even In pre-war times 
been suggested, endeavors made In this 
connection had so for failed tn give any 
positive rcsQlts on account of tlie high 
melting point of that mntertul, solid at 
ordinary temperatures, as well as of the 
complicated preheating devices required 
to melt and i^f^ It 

According to the new ifrocess made 
known at the meeting, nai^tlmllne Is by 
chemical means converted Into a new 
liquid compound, bearing the qotnewhat 
oomprefaenslTe name of Tctra-hydrwmph- 
thaHtie, bat termed Tetrallne for the sake 
of shortnem, which lias proved to be a 
BorpHslQily satisfactory eturlna fuel 

Tht MW fuel is a liquid clear as water, 
of Dm weight .fiTtV, having its 

bcdJlog poln^ at 20fi deg Cent and the 
coQStawy of which at low temperatures, 
on aecount of ^s low freeslng point 
deg. peni), c om pares favorably wlth'that 
^ Ths high boding ^nt and a 

flaih, poliit lying at T8 deg. pent uiaka 
tiMiUno an mgiaciany deslnMa fuel ft»r 
tha kljlPoDhipreBWlon internal cOmtffMKut 
efigtne* eoMtituthig Ih* ^tlmate iMil of 
pfeaeUt tsndbndas tn enirink construct ion , 
ita U|h ikparing wdna (IKdOO catories/kg. 
an ^ bdaliaitttt) Insartog a ramailiabir 
Miljb la a ttwttad av«ca. aorii as 

Wimmm ttividlaa can aa well he uaed 
tti. p rgwn t engini tnwa dealgnci for pe- 
trid and gdpaAtnt operatWm, by mtielng U 


grcrtler Increase of energy In the fuel tank Is ohtalnet] 



Blght>iMT 


MUfaig af brldt that waa mavad forty faet, aldewalka and all, 
wtthaut any tatemptioa U tka bariiuai 


riw only possible kind i>r Itouw-nuivlng undertaking 
that gets nuylNNh exrite*! in the present 
ginieration Is one that our fathers would 
have hraudt<4l, without argument, as ut¬ 
terly ImiMwalhle 

One of the most tlikltsh Jriis of the 
sort we have seen is lllUHtrated on thU 
luge The hrl(k buiiuiag is always the 
Mine ot the honHe-mover—there arc at 
inmij |>lawH where it eiiii break apart. 
M<i miiiu (linfereiit cfsirsos that a dan 
g(nmM iraik, once sUrted, may pur¬ 
sue. Neverthelestf, hrkk balldliiKH are 
moved with consUlonible confldence^HH 
I lie phi ure shows. This structure was In 
the swath rluit was bring cleared |n c«u- 
necilon with the whlanlng of Scooiid Avc, 
Plttsltiirgh. It uiiM eight stories high, 
uiHl it iNiUMsl a busy hustness. It was de¬ 
rided to Ha\e tliL building by shunting It 
lMi«k fort\ fe<»t on to a new site Hut 
«liul of Hic bUMliH*HK? lAigic-HlIy It might 
seem that this ought to naive out pending 
tile Hhlfitiig of the hulhItnK Hut there 
was no place to move to, so It was derided 
to move the Inisimwa along with the bulld- 
liig Ho that wtiN tile iimnigement mads 
wliJi tlM> cimtmefor—and at cvciy moment 
the long-drawn-out iiHiviiig Job the of- 
Hcea and storerooms In tla* struriure were 
on n busts of * haslnnw nn usujil ** 
das. water, seuer, electric light, steam 
lieal und iN»wer for the ele\nti>r, and tele* 
phoue conueiilons were nmlntatned at all 
times. An rie\iitor running in a moving 
hulhling Is |M>rliii|m something really new 
under the sun Amitlier curious feature 
WHS tluit the rrinhin^ed concrete side- 
Walks, bring part of the building and 
necessary to wver the cellar extension 
under (he new site as well as onder the 
old. were suitported hy beams attached to 
(he steel frame of the building and moved 
along with the rest of the estabUshmenr 
The building was raised twelve Inches, 
nmved forty feet, and deposited on its new 
ftmndattons without a hitch. The feat 
attraited no UUle attention in Pittsburgh 
^ M the crowds making the task still more 
^ dlfficalt 




















btractHraJJ/, Uie Amcrkaa airplane ia aa aafa aa it la hvauuilj pnaalMa t# aiake a tplni Machiaa. Ita wtojia an twM vItJi aaad ban w alwwa la Ibla viair, at 
aa to apply a load or atrain many Umaa that aneoantered la all Slada of flylnf The faetor of aafaty num vary Ugh 


Can the Airplane Be Made Safe? 

Why Airplane Fatalities Take Place and What la Being Done to Make Flying Safe 

By Harry A. Mount 


T ub bl)on*at MIX] inoftt liii|)ortant i>iir>bli>m ronfrotiilng 
the pUinwra In mmmerrlHl uvtatlon la to make fly¬ 
ing nafe kor, In 8|iite of nil tlmt haa hcKHi aald and 
ikiiw to prove the contrary fact, flying today la not fiaf& 
Tlila aUiteiuem, liuwoMr, needti to be tiuaUfled, for the 
ienu “Httfo** 1 h u roliitive unc 
A number of dlwiairoua nccldeuta hu\e taken place In 
the peat few immtlia, ua we all know And theae aelf- 
same accidents have aervod, perliapa more than any 
thing that has >et occurred, pi warn the layman of the 
dongera of flight* The owner of six fl>lng flelda fnim 
which hnndreda of pnaaengera weekly liave been carried 
on aortal alght-aeelug trips, la authority for Uie atate- 
meat that these flelda and others have been practically 
deserted In the past few months, ao pmAmnd has been 
the effect of these aoddenta on the average Individual 
Now no known method <tf tranaportatUm la abonlutely 
oaf^ wlietber hy rail, by bout, or by automobile A 
man takes a chance with life and Umb wheti lie atepn 
on board a street enr But tbe chance of ueddent la ao 
■mall tliat he rarely gives the mutter a thought 
Admittedly, flying la dangerous, but Juat how dan 
geroua? Probably the extent of the danger la exag 
geratod in the taipnlar mind A atateineoit recently 
Issued fay th^ Manufadurcra Aircraft Aaaodatlnn, mv 
ertng the period of six montlia ending July l-<und tills 
Inrludes part of the recent scries of aerl 
ouB nodflenta—showed that the 1200 com 
merdul aircraft ojieruUng In the United 
States flew approximately 8,250,000 milea. 
and that aa a result fifteen peraooa were 
killed and 48 were Injured In 27 aerlona 
accidents. Bight of the fatalities aiKl 82 
of the Injurlca tlie statement btumoa on 
lack of terminal fadlltlea, of air motcA 
and of storm wnrnlngii, or to reckless 
stunt flytog—all of which could have been 
pre\ented hud there been a national air 
policy I>eductlng these preventable can- 
unities, tliere was one deatfa for eadi 
404,285 miles flown and one injury for 
eath 2W>,454 tulles flown. 

Yet tlmt la not safe enongh. It means 
that In making a trip of a buadred miles 
by plane a man takes a chance of leoa 
ttinn one In 500 tlmt lie will not arrive at 
bia destination alive, and double that 
chance that lie will be Injured It means 
tlmt of oviry il\e hundred passengers (or 
lesa) carrietl, one will h^jnlted and two 
injured. If tlie rullrunda maintained an) 
such casuglty mte, they would kill off 
their entire force of ingtneers every few 
ifNiDtba. The airplane iiimit I’ompeto with 
the railroads In the commerdal field, and 
to do m> ancceasfntiy a trip liy air moat 
appmtuh the degree of safety that the 
rallrrwid nffnnla. 


Happily, a critical review of the facts apon which 
the flgurea quoted ubo\e are baaed shows that they 
make tbe worst of a Imd situation. Of the 1200 air¬ 
craft Included In the reiatrt, aboul 1000 are operated 
under the aupcrvlalon of responsible raanafucturers or 
iruiiiiportntlon companies, Tbe other 2110 come under 
the clussiflcatlon of “gypsy flyers," Many of the planes 
operated by responsible organisations and practically 
all of the “gyjMiy flyers'* are war maclitnes converted 
to commercial punxMes. They are not as safe as It Is 
jMissible to build planes today Most of the accidents 
tla^e occurred among the two hundred “gypsy flyers.” 

The risk to aircraft arises from Uiree mala sources, 
and the preventive work being done Is following the 
three broad channels these suggest, vis. first, the con- 
Btmetton and air-worthiness of the craft, second, the 
operating personnel, and tlilnl, the landing faculties 
and larguDlsatlon 

The first la a problem for tbe luanafflctarer, for it 
concerns the mecliunlsm Itself )8o high a factor of 
safety Is maintained by all tlie large alrpUne makers 
In this country and no for has the science of design 
pn»gresaed, that any up-to-date standard make of plane, 
given pnipor cure and Inspection, may be depended 
uiMin absolutely not to full In the air This, of course, 
does not an>ly to rebuilt war machines or thooe whldi 


ura not properly cared for In their regular servlcei 

In tbe matter of motors, however, there Is a very 
different situation. The motor is the “sore qmt** of the 
machine, mechanically Preeent-day aviation motors are 
uonders in reliability emnpered to thoee In nee a tew 
^eors ago, but tbe beat of them still are uoreUabla A 
pilot can never tell wlien his motor Is going to ‘Spilt on 
him,** and be never feels entirely salb, therefore, unleea 
lie Is within gliding distance of a landing fleliL The 
difflculty seems to be that the high speed Internal oom- 
busUon engine Is basically unreliable. There are m 
large number of rapidly movtog parts, some expoeed 
to very high tempemturee, which cannot be dispensed 
with, and there is always tbs danger of failure In one 
of these parts which will put the motor out of oom- 
mlssloii. 

Two things are being done to lessen this danger 
Motors are bring butU heavier than the war motom 
This does not mean, however, that tbe Tnacblnee are toes 
efficient, tor so far it hes been poerible to make a oor^ 
responding saving In wright in the airpUnei The dai^ 
ger of motor failure la lessened In a large ptone hy a 
multtpllctty of motors. Mpet of the twomotored ships 
are able to fly with one motor “dead.** There ere also 
under experiment various eebemes for fearing several 
motors to a single proprila*, so that one or more of tbe 
motors can be operated at one time while 



others are held Idle as a reserve. The 
added weight and nnreltabllity of gears, 
however, has been against this echemei 
Two manufacturers have pyproemd the 
hc(pe to the writer that tbe stoam englfie 
can be brought to a state of perfeetleh so 
that It can rei^oe the IntriWl coodms- 
tlon eogioe oo aU«nHt There Is mi€ to 
be at least dps promfring experimint along 
this Une hri^ eondactsd Ih this oou^. 

Of safety drvieee only one hcAds prom* 
Is* that It wtU nmoh to the safi^ df 
air paeientere, and that U th* pgr a^ g ta 
Perhaps tba average man does not tsllah 
the idea of steiitiing oft- Into s pam with a 
htilyrilkenbagteea^hhU^ a* 
a resc^, he totmld de It, anl tlie 
Thf^ thatheVrtUUvetoteltOdMfi- 
are ftoatto hy lh|r than M be 
dnt^ to the ttmito of th^ 
a rintdofflM v^touailjto. y eet tf v e^ ahint 


The pa arihito is to the avtator ef 

marine traveler. And the chances _ „ 
mahy timee greater then these 


tote 4^ m, fMMtw h I* Sv 


itoMUMtote<>aito/4< v <# a * tot 
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I* aal mpoftMfiL AaddMiti nuMar 
Myj|gtfihidi^ thgibrtt' or hU MiUgauU 
ifgltooc^tMtwt tito lut that many aod- 
dlw kamil bebatiM tbo pitot toko* tbol- 
igliffilitlm Miht rathgf to be attributed 
to Cba third aooroe of d«f ecu Is 

"5taa third dan of riaka—landing 
flal^ aad ocgaoiaatkm—that there la roou 
Oar gM«t InproWMttt and la which there 
to the promtge of qnldc reanlta. The de- 
wtoginienC of landliig lleldi will of cooree 
be riow joet aa slow tm the developmoat 
of epoonerdal aviation. In all the Vnlted 
Ituiim thm are now onlr 2li adofioate 
uriOmpal or dvlUan air porta, yet tor- 
ttiteale are ae neecMary to aerial trane* 
portion aa ihar an to aliiK^lng or rail- 
weg^a Rverx added flying Add la an 
added factor of gafoty to eommerdal avla- 
tidk It redooee the chance that In an <|<||0 pararl 
euer g oacy a plana wlU have to load In a pU 

tagae corner or a highway 

So Ur. thle oonntry haa lagged behind 
all other Important nallona. in falling to provide na- 
ttonal air lawa. Tboae few Btatea or ctmnnunltiee 
wUch have attempted local leglalatloo on the aabjcct 
have foond It dlfflcalt or ImpooriUe to enforce, their 
regnlatlou. 

There haa been no way to atop rach dangerona prac- 
ttoee aa flying nnaafe machlDeii, flying without the pilot 
having proper training, flying over crowda. dangerona 
atontlhg with paoeengera, and an on. 

In a recent oonference with Secretary of Oommerce 
Hoover, repreeentatlvea of commerrial and dvll avia¬ 
tion received the deflnite aaanrance that a law provld 
Ing a reglatratlon ayatem and a code of air trafllc lawa 
would be drawn and preaented to Congreaa at the Aral 
opportunity 

A aeeond atep In thla direction, and a very important 
one. haa Joet beoi taken by the Undefwritera' jLnbora- 
tortea. The actual and proapective developmmita In the 
use oi aircraft in tmniqptortatlon of both freight and 
paaaengm have created a demand for inaumnee pro- 
tedtton for the capital Inveated Thla demand la now 
being met by cerUIn Inanrance companlm, and the or- 
gnniaatlim of aircraft departmenta la being aertonaly 
conaldered by oiliera, for It la foreaeen that aircraft In- 
■urance will become of large Importance. 

Analyala of the proMema eiMMuntered by the aircraft 
uiHSerwrlter baa been undertaken by the Underwiitera* 
Lahoratoriee under the aupervlalon of Vlce-Prealdent 
A U. Small The Importance of thla developmait lice 
In the fact that Hr Small and tita aaaodatea have de- 
vlaed a regtatratlon oeberoe for both pllota and aircraft 
and preaumably no airplane can now be Inanred until 
the mlee laid down under tbia reglatratlon ayatem have 
been compiled with. 

It la expected thla ayoteni will prevent the iaanance 
of inanrance on a craft nnaafe mechanically, which la 
driven by a pilot not fnlly qualified, or which la auhiect 
to too great rink from any other canoe. An airplane 
la too coatly to operate on a commercial eeale without 
loanranoe and It la believed thla atep will have the 
effect of materially rednciiig the chancea of acddmit 



The parachute haa done moch to makaffyliit aafer While It U not the moat 
pleaannt aenaathm to atep eut Intd a p ac e and depend on a little 
frilk bag^ it la better than heuig daahed to death 

rovlde na- and therefore tlie nninber of accldentfl. In Rnropc l<>\iorlng 

mmunltlee mcrclal aviation la heavily onbeldiiiHl the govt^rn rMla\HtM 
he anbjcct menta, while In thla conntry U moat “atiiiid on Ita own mid Al dn 

'oreq, their Icga^ and moat pay lU own way. Thla makce the etuml 17 deg c 

of the Insurance cumpaniea donhiy effective. foriiiHtion 

rana prac- In cloalng It ought to be noted that one of the largcKt 11 much io 

it the pilot beneflta to be derived from anefa cooperative enten>ri8m more nr 1 

dangerona will be from a ayatem of weather algnala, and inaina^ dinr < ent 
tlona to flyera while In the air, which have been ren- at the cm 
Oommerce dered posidble through the development of the dlrec- 
dvll avia- tlonal wlrdeM and tlw nlreleaa telephone. deg Cent 

iw provld ^ ^.. . It lives f 

raflic lawn The Dissymmetry of the Body and Its Striking daring tii 
It the first Resoltfl tomiieniti 

W ERE >ou ever lost In a London fog or a driving the Interi 
anowatonn or even In a tract of dense woo<1h7 Ihu ex 
■a* JLabora- If ao, yon probably exiiertenced the nNual annoying re- alt< matlt 

ttta In the salt of finding yourself walking iti a dnle In Ntiltc* of each exp< 

relght and nil your efforts to follow a straight lint riiyslologiHts thi ho coik 

rnnee pro- have studied this curious phenomenon and come to tlie lint It wi 

jkd la now conclnsion that It ia doe to the fact of tlio difference \cUipm< n 

md the or- whli b always exists between the two lateral halvi s of life oi 

t aertonaly of the body, and which cauHcs one of tlieio to show a other wi 

lircraft In- constant thongh nnconadoiiH tetidem> to exert a iires may be r 
sure utimi the other Some nni^nt exta^rlmentii In of tin Im 

be aircraft Vienna have thrown further light upon this difference glstN agi 

derwiitera* Itetween the two sideH of the liody and Us offH(*ts It the gener 

9-Prealdent was found that in aplte of all orders to the contrary ^a^thc 
pmmit lies persona walking on foot showed a constant tendency to are 

• have de- tarn to tbe right, so that a deflnite effort of the will of their 

ad aircraft was required in order to tarn to the left Tbe famous bccouio l 

mred until German phyalologlat, Frofeasor Abdcrhalden, became of d> ing 

ratem have interested In thla question and Investtgatetl it further mom thn 

In the Phyalcdoglcal Institute at Hallo In this laying 10 

w iosnance building there are two simlTar stairways one running really stii 

r, which is to the left and the other to the right, and both placed dltlmis »! 

i la auhiect at right angles to a short flight of steps at the en- ocv urrenc 

n airplane trance Obacrvatlona showed that by far the greater peratiiro 

de wlthont number of atodenta in the building regularly took cauMo but 

I have the the right-hand atalrcaae when they come to choose t<» prislut 

>f aoddMit Inquiry proved, however, that Itft-handcd students, of their \ 


with few excepUona, made oae of the left 
Btatreuse 

The Slime results were observed In tbe 
Guae of the gem^rul public as welt aa In 
Unit of (tie studontH. A\ hen the Htolrs were 
descended, hoaevir, tiun was practically 
nil equal use of the I wo w>ts of steps. 
Tills 1m doubtI chh due to the fact Hint morti 
UHire effort la required to uscetid a stalr- 
WH> tlian to descend 11 

rntongutf the Life of Imeeto 
by VarlaMe Temperatures 

S OME wry curlouM p\|H*riinents have 
n'cciilly lN*en condm (ihI by &l J^mla 
rubthuK liew, with io the iwawlblllty 

of prolonging life In biitti nlteH and euter- 
plltiirH. Ilie liiHCCts UMe<] wtn 
of the Otttlrria mellonctht The entlye 
evolution of catendllars of this Hixsles 
the moat onliuarily rcfjuind a ih rhM* of ulnait two 
le wwkt* at the optimum tenii*era(un» of 87 

deg (Vnt According It* t\wt Hibtioih^ue 
I nit<*rsf7fr, I.jiusunn<, for June, 1821, a 
lowering of the teiniteruture rHunU the developiiient, 
n (lavs Ulng rcvtiilml nt a tenii»erulure of H4 deg Cent 
and A** dnvH at J7 dog Cent At ii teiiqx'rature tielow 
17 deg (ill! the (iit<rT>)Hur rurvl^ uiidergoea n trojiH- 
foriimtlon Into n hnllerflv , on the other hiind. It mn 
tlnuoM to live for two or three monitiN thtiu|.h It npiienrH 
more or le«M eiifeehb><1 TletwiH n 10 deg (’int and 4 
d<»g 1 ent It cv'iises to eat nnd i vtn to move mid iw^rlshes 
at the end of the inoiilli ^tningf to khj lioWivtT at a 
tiMU|>eriiture still lower, nuimly, fniiii I deg (Vnt to 2 
deg Cent the vital processes are mo niui h retarded that 
It liven for nix monilm, unihrpilng n Ions In weight 
during thin ttiuo of only a few ininigriiiiiN—hut If (hs 
tomtieniture lie then nilwnl to Uie optlinuin, It takes up 
the Interrupted courKe of Hs development 

Ihu exiKrimcnti'r snbjoihsl the <‘Hten»llliirK to two 
alt< mating b iuim raturcs, 1 diK Cent mitl 17 dig Cent, 
each expiiRure liiMltng for 24 hoiim nt a time Under 
thiHo roiidUlims J5 dnvs w».rt» rt‘quin‘*| fur di vilopment 
Rut It wos oliserviMl Uiut this proloiigi*d i*erlod of de- 
vcUipmint exerlwl no liiflmmci^ titinr u|X)n the length 
of life or the activity of the resiiltiiiit Imtterfly In 
other words I he vltnl nctlvltk^ of the caiendllar 
may ho rctardt*d by (told without affiKtlng the vitality 
of till liiittorflv, a point of gnat lull rest to ontomolo- 
glstn ngrlrulturlsts and liorticultaiists, as well as to 
the general m lent 1st 

^u^thcrmo^t^ It was observed that when butterflies 
are HiibJcHtiHl to alUrunllng teiniH rntures the length 
of their active life Ib vantly jirolonged nnd they also 
becouio mort' prolific T nd(*r sin h conditions liiRtead 
of djing at the end of six or eight days they lire for 
mom than a month (Kl to T» da^s), while Instead of 
laying 10 or n eggs they lay from to H.! This Is 
really startling since It Implies that under certain con- 
dltloiiM of vorlnble wcatlier, whhli Is a (nmimon enough 
ociurrenci* in many climates, an Hltcniatlon of tqm 
peratiiro l*etwe(n 37 deg Cc'iit and 1 deg Cent will 
cause butterfili k to live five tlmcH as long as usual and 
to produce at least twice ns many ns th<y commonly do 
of their voradfHis offsiirlng 



dtHh Ihfll Wlakbtr flf airpfauM aeddakto la m MgiL lUdilMi Mck u tiM om ham ^wb - a i d, dlaeardnd war-timn airpUnaa—liave been bought 

^ couHtmiM l—xp or hai c a d hoads and tkon naad in actnal dying 
















30 


SCIENTIFIC >4MEBICAN 


Vi/nmm, 


Grouping Our Power Plants 

The Superpower Survey’s Impressive Figures, Which Afford Plenty of Food for Thon^t 


roeratlr oompletod Muperpovrpr Hnrref pprpal« 
I one ikfaaw. of our iiatluuiil niitefiilnetiM, and, Ind 
deiitalljr, alii»wit how mnch more we Hhnll bare to iwy 
f(»r motive oiierKy In the eourtM* of the iiexl ft*w jeara 
we mend our waya Convi^raeb, thla tniproflalvely 
illuinlmitiiMr InveHtijcatlon brliMCa to llfcbt that it la 
lH»afii1ilc for UK to amplify our power reMoureea 

and yet c^ffett an aumial hh^Iiik of more than half a 
hJUlim dollaral 

Itut the Htory of |h>U^iUh 1 I'lnmomiefi 1 h h loiiKi»r one 
rile exiierlif ba\e dlwloMHl that we eaii ho e<Mirdlnate 
i^KiHtlna Hteam elecirti and hydroeleetrlc plants that. In 
eomldnathm with nthiHra to hi hiillt, tt would lie prac- 
tJcahle to ohrlafe the mliilna and the tranuportatlM of 
5OU00,n00 tone of coal yearly! Or, If tho demnml de¬ 
velops, thla meaHiire of fuel fun be anpplletl to aectlona 
of the country lytiia nntatde of the pmiioaed Superpower 
/one, beneHtlna thnae reaitnia pro|wrtlonntely withont 
iiiiffiDimtlnK the output of the mlnea 

At Hrat lihiah thla whole Improwtlve proportion 
Nounda like a pnimlao of miidi for uothtnic Aneh la 
not the iwae, however for the eatnldlahmetit of the 
Huiierpower wme will entail the expondltnre of many 
hniidreda of ml 11 Iona of dollnra. In reitini for whleh 
the pwiplo will proflt to the extent montloiitHi This In 
the HNHured ontroroe of eiucliic'orlnfc efn< Itucy aiHiUed 
on a fiminUc iK*ale and once more wo liave broiijdit 
hiime to iia the wtmlera that vwn 1 h* wrought thniuffh 
the agency of i Uh trlHlv 

The area embraced witlilu the Sii|M*rpower Xione baa 
U<eri somewhat ikilnncetl hIiici. the pn>Je<*t waa tlrat 
concidvwl by William S ftliirruy ni*Hrly two yearn ago 
and now may Ini doMrllMNl na that territory lying be- 
twiN^ the *10th and the 44th iwrnllela of latitude and 
extending Ininiid from the Atlantic aenlioard an aver 
oge dlatniui« of IW) mlUa luaidc of the nrldtrary 
iNHindary thua eatiibllHhed lire fully 2G,OUO,dOO of the 
nation a populntton iitid the workers of this bustling 
fHTctiun of the Pnlon turn out In value quite 40 per 
i-ent of Amerhii a numufa* lurwl eommmlltlea The 
punioMe of the SiqienN^wer Syateui la to make It feuai 
ble for Ihia tntenalfled liulUHtrinl Hplien* to iwrry on 
Jta vitally Important mmilfold aerlvltlea with greah^r 
eaae and to meet uiiclie«ke<l the atltl tuNivler taakK of 
the future. In abort, to arhievi theao ends at a lowrer 
unit cvwt thnuigb the me<11um of a plenty nf cheaper 
eUitromotlvo force 

One need not Iw mon' than casually familiar with the 
trend of industry ahnmd U> reallxe that MiilMUntlally 
all of our competitors In the marketa of the world are 
lN*iit npon developing tlarfr water iwwer nfaourees and 
tM|unlly Intent upon iTt*ntlng highly iflldont steam 
electric plautN «» tJiat elev-trUltv tail Ih» ntlltiHNl more 
widely by their rallwnTK and in their Nhojui and facto¬ 
ries. Tfce obje<*t, of c«>nrae U to nnliue the conanmp- 
thm of fnel nr to git a greiiter volume of [wwer for 
every Uni of itwl hunieil The ultimate aim Is to loa- 
Mm uauqal labor, to liu rense production through 
greater depcndonei* uihui inachlm n and to neutmllie 
the charge lor pnmeut-diiy wng(*s 'I'hls movement Is a 
menace to AmerUa a e<imuurclal pcwttliui, and must be 
nffaet'^by the organlxiittfai of fnillttUm which shall make 
us strong ckiuragh to hold our own In fortdgn trade 

I'he Huporpower ilystem has not lieen idanneil with an 
ive fdnglc to putting ns In ahape to sell our wares on 
ravornhle terms In nlleu Iniids It Is di*Hlg»ed to make 
«iiir domestit life a fuller and a pleasanter one thnmgh 
ihe limumcralde convenlenoes aiul comforts that go 
Imnd In band with amplified ajuilieutlona of eloitrlclty 
It Is counted uiNin to bring town and country lnU» 
iloser touch, to put the rural dwdler In some ref^iectH 
4111 a imrltj with bts city brother, and to enable (he 
trunk Uties concerned to move tlielr imssengeni more 
4 xiMNlltlously ami to transport greater vohuues of profit 
able frtdght It la a matter of cimimon knowledge bow 
heavy a buntmi the coal eonsumed hy an} atoam rail 
way Ia}a Ufion Jr and what thla Imposes In tbo wa> 
of a reduction In revenue-making tonnage 

Today, within the proposed Huperpower Stone there 
arc operated *in ploetrfo public utlHttea, tbo majority 
of them running intleiiendeiitly of one nmHber, a total 
•>r ifl raUrooda. and no fewer than 7d.000 indnatrlal 
I'atobllshmenta that use varying nmonuts of meoliaaleal 
4 «norgy ThU great mannfartnrlng seetkm Is not fa 
rofod like the West Coast Htates with sn abundance 
of falling watora frmn which to draw motive force 
Hy 1030 the demands for elettrlc current In the Hnper- 
linwer Zmie Will total 81000.000.000 kilowatt honro, 


By Robert G Sh^rrett 

nud oiir existing ami pros|N*€«tlve h>'droeloetrJc stations 
would not be able to suppl> more than 21 per cent of 
this. *l*wiv years ago n tN»r cent of the total ontpot 
the elet«trlc utilities was derived from water power 
Then^fore, it Is Inevitable that we look to steam 
electric plants to furnish the other necessary 79 per 
ivnt. Thla point is punNimly emphasioed becanse there 
ia a popular and erroiiooua belief that hydroriectric 
dev'etofuneiita fn the Eastern Htafes wmild go much fur¬ 
ther toward aiitlsfylng rcqiilremmta 

Plainly, cool la snre to lie the principal power rellanee 
in the area under consideration, and It abould be a 
matter of oatlonal oongratnlation that there are vast 
depoolta of soma of the best cool In the country within 
convenient reach of this gigantic bethive of productive 
effort. Kvt*n so, the primary purpose is to ntlliae this 
fhel economically and thns to ooonerve it for fnture 
genorutlonu of our fieopte This end will he uttalned 
thnnigh engineering skill that will coordinate the 
hydroelectrle and the steam-electric facilltiee in a way 
to provide a maximum of energy for a minimum of 
piunt Invcsfmcfit ond operating expense 

As Indlentcd cm the accompanying map of the Huper- 
power Zone, the svstem ulll Inclnde the erection of 
master sti nni-clef*trii stotlons at tidewater Inland cm 
rivers etc . nud at mdiits within the anthracite coal 
region wlunwer an ample sniqdy of eimdenslng water 
cMin 1 n^ cuuiiteil uism and flu^sc sources «»f energy will 
lie augmented by hydroelectric power stations In the 
gone as well ns others Ioc'SIinI outside of It but not too 
far ano} to tratisiiiit current c*coiiomleall} According 
til the exiM^rU, turrent at u potential of 220.000 volts 
can In* dlsiintt hed over the a ires a dUtarn'C of 3n0 miles 
with a loSH of not more than 0 per cent This shows 
how long gaps can lie spanned eflTmtlvely and generat¬ 
ing stations and users brought lit a aense close togidher 
although octnnlly remoh* 

Manifestly the proposed new stoam-eleetrie sutler 
power stations arc to lie set up where It will be practl 
cable t«» secure tbe full beueflts of low freight rstes, 
and to take advantage of railway routes permitting 
abort runs and easy delivery of cool To lie mure 
Mfteclib. It is rectmunemleil that one of these steam 
electric plants lie eonstmcteil near PIttston, Pa . to 
famUh a part of its energy to tbe contiguous untbra 
i Ite region and the rest of Its output to the Metrupolt 
tan sone—esiHN?lally the New Jersey section of the lat 
ter Another giant steam riectrlc central atatlon is 
conlemplHttKl cloM* to Huntmry Pa, which will also 
feed iKiucr to the anthracite region, send a portion of 
its current to tlio load (*enter at Heading, and transmit 
the balance of Its electroiiiotKe force to PhllndelphlH 

Near tidewater a master stenm-eleelrlc powerhouse 
Is iirgeil In the neighltorhood of Boston to meet tbo elee- 
tri<*al needs of that load center and also the industrial 
drmaiMis of J^iwell and Newhurypcirt. and for tbe load 
centers of New Haven, Bridgeport, Wnterlniry, and 
Hartford there should lie provided another big steam 
electrii plant to take cere of that part of the ctmntry 
AU of the foregoing promise to give tbe quickest re- 
tumit from the very tieglnnlng of the Superpower 8ys- 
totii. and It la fnrthenuon* planned to call Into being. 
In the order named, the following prime hydroriecCrtb 
lni»tallatl<fua Plants on the Delaware and the 0ti»- 
quehanua Rivers tor the purpose of suiiplementihg tbe 
ateam-elcctric stnUons at nttston and Bnnbnry, the 
prugresslvo develoimient of the Budeon Riwer prelects 
to meet the growth of energy requlremento In load 
centers el Heheneetiidy, UHco, PongblMeiiaS^ and Pitts¬ 
field and to teke tho first etop In the Potomoe River 
developmentM as msm es tbe demands of Ihe Baltimore 
and the Washington load centers exceed the napaetty «f 
existing fftcllitlec. 

It shonld be evident that the propooentt of the Su 
perpi>wor Zone offer a scheme eueoiqiUble of gradual 
erolnttuu, and in laying It out they have looked ahead 
and taken into conaldCratioii tbe terrifory*! probable 
iwwr uePtU nine years hence We atet told that bad 
a Superpower System been available In the region under 
dlNcusslon two years ago there would then have been 
twenty economic load centers to which its sitergy would 
have lieen ftimlfdied On the other hand, by 30DQ, if 
the scheme be carried out as propoaed. there wlU be no 
fewer than thirty-hve of these load dentera. 

In order to prevent dtnfnsfon, let It ba remoilmd 
that th« Superpow e r project loglcaDy dlvidea Itself into 
three broad dfvieinns. dealing; rsmiaetlv<4y, witb iba 
electric pubUe aUUtlea, the btSivy tmcHoti railroads. 


and the manufacturing induatriea. It would be well 
to touch npon ^uch of theoe In turn. For tbe post 
decade Che load growth of fba electrlB poblie ntilltiea 
boa increased at tbe rate of It per cent per atmtuu. 
Today the yearty demand amoauts to 12,821J109j009 
kilowatt-houra, and if we oamnie on ineragiaat ovecy 
twelvemonth for the next nine years eC only 9 per cent 
the electric nUlltiee will be called upon to aopply Sfll 
0001/100.000 kHowatt-hoors In 1A80L This can bs done 
efBclontly and fN^oonmlcatty In bat one way-<^ 
ordlnattng tbe existing plants so that they may co¬ 
operate thronghont the length and breadth of the 
Soperpower Zon* with tbe sn p crp u wer stathems lA gen 
eratlDg and dlstribnUng electrical energy wbemw it 
may be wonted 

For instance, the t>vak loads for tbe Anthnurlte and 
Uohawk-Kndson IHrlstons occur In tbe morning. The 
peak loads for tbe other divisions come along In the 
afternoon, and tbe annual peak load for the entire 
Superpower Zone readies its climax about five o'clock 
In the afternotm— tbo heaviest concerted burden being 
laid upon the power plants usually la December 
Clearly, then, this shifting demand can be met sne- 
cewfnlly with a intntmnm of equipment only through 
a glve-aml'take service among tbe associated power¬ 
houses. 

The base load steam-elcctrlc atatloni conceived by tbe 
experts of the Hnperpower Hunrey will range from 
WMkVi klh^wntts to 800,(Kg) kilowatts, and the proposal 
Is to liistall no tnriio-gemTator units of less than 80,000 
kilowatt cnpiiclty lu onj of these master plants. The 
reason for this Is that exiiericnce has pnwed concln 
plvely that targe nnltn can pnHince iN»wer moro cheaply 
than small ones, For example, the cost nf fnel at sta 
tions of more than 300 noo kilowatt capacity, for u 
given volume of eiierg}, Is only omsthlid of that of 
one of less than 1000 kilowatts, while tbs malntenanct* 
charges tti the Mg cstahllshmimt average but one-fourth 
of those of the small {Miwerbouse 

Out of 558 elci'trlc pnhllc utility idants now within 
the projected Superpower Zone there are but 80 which 
ore equal or greater in capacity than tbe avomge-siaetl 
stotlou contemplated tor tbe Hupensntrer Rysteta up to 
1080 Further out of tbo 1074 generating units operat 
Ing Insltle Uis houndsrles 4if the loae two years ago— 
counting only tlHM«e of 500 kllowstts and upward, there 
were only almiit 20 that had a capacity in excess of 
80,000 kllownttSL This Is a fair indication of the ncetl 
of lN*tternvent In onler to bring down the coat of current 

Analysing the iierformances In 1910 of 400 steam 
electric power staClono, the Inreatigatonr fonnd that tho 
average of the electric utilities within tbe smte burned 
2.78 iMiunds of coal per kilowatt hour and called for n 
iveat utlllsaUon of 8.5,800 B tu per kilowatt-hour In 
contrast t<» this, based upon tbe best np-to^ato engi 
neerlijg practices. It is promised that tbo steam-electric 
superpower plants will have a fuel rate of not mom 
than 1 41 poiimls loir kilowatt hour and that their 
bollero will do this on a beat ntillaation of 18300 B tu 
per ktlowatt-houi^-the big base load steam-electric ata 
tlous running the while at the same annual capacity 
factor 

Again, the Superpower Survey baa lirougbt to light 
that the dlsaosociatad working of tbe numenma aleotrle 
public utility plants neceaalUtod, in 1919, a generating 
capacity 46 per cent greater than the annual peak 
load, and It seems that the resulting capacity factor 
did not exceed 20 per cent Fancy tlEe oveihead 
rtpresPBted by so mnrii nuprofltabte mariUnery CXw 
veroely, we are assured that by 1980 the gnperpowhr 
Hyatein, being aMe to take advantage of Jc^ reserve 
apparatoM, wilt get ahmg with a gcMratlng capacity 
but 9 per esn^ in mioesa of tbe annual peak, and that at 
the aame time the coordinated outlona wiU be In a 
poaitlim to rojae tbe yearriy cerenne-iiuikliig oaltpat to 
46 per cent Tbit will repreaent a golir of 78 per cent 
and the benelltt itbobUI lojricoUy be leHeetod In the coo- 
snmers* MIUl Tbe annual aavtag wHl then reach 89Hi- 
000/106, and the allied steom-eleGtric pabMc ntUtty 
plants wtn do their work with 19,148^000 ftorer toss 
of coal than 4{gtioiis of like apre|gnte dapecily operat¬ 
ing IndepeatoOy^ oa at p ra ewa t . 

Dcnrily or ttnflk; aa liia bean expbdiied frequently 
la tbelaet ftof yeaz%. detortoiftoe wbeftato or nd^ U ig 
worth wUle tor a stga:^ rtitMA to adopt eletftrlc 
tractHm. T^thto the Hopetpearer ikw 
mOea of tooth itoe^ yhfd^ end aMtato and thofNn^ 
hea dtoetoaed that 10/100 adlae ofm trectoige etwM 
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with pfoAt b* fttoetriAed ThU woM entail a capital 
eapendltttrt of |511MlU(M)00t, effect a yearly redaction fa 
jip^tinc costa of $83,n0IKo00^ and yield a revonie of 
14JI per cfot on tbe inreatment after dedncttna orer- 
head diarfM and a liberal rate of Intereit tin the 
money borrowed to brina about tiie traneformatkHi 
It wema mmeepaaary hen* to repeat the well Rmnndml 
ndrantagea dalmetl fi»r the mibatltatton of electric 
hanlaga. 

Mr WUUam A Murray, vibo baa been lu charge of 
the Hnperpower Bnrrey, makea tbta point In faror of 
MSpplanting the ateam iooomotlTc on the llnca under 
dlacTiaaloa ^Tbo nonrnil demnnd for money for ex 
tenaloaa and bettenuenta of the railroada within thin 
xoue la approximately $l00/aa),000 uimualiy. an amount 
wbichi even in the face of preaent oonatructlon prices, 
would aufflee in three or fmir yearn to cover the coat of 
the entire olectrlflcstloiiN 
mentloiMNL Bhuiihl ae 
eondnue to tinker with 
an ^Id and defective mu 
chine when it la impot** 

Hlble to eacaiw the Inatal 
latton of the modem nuil 
itffldent on«r 

And now for eouaid 
oration of what the Hn 
licrpower Ayatem v\ III 
mean to iaduntry within 
the conflnea of the aoiie 
Among the 70,000 oatab- 
iiHhiiienta using imwer, 
nml which were Uie aub- 
>ct of atudy by the teehnl 
Hata of the Hnrvey. then 
an* manufacturing plantM 
mines, quarries, govern 
meut ahops, and lauu 
dries. In abort, wldel\ 
dU emitted forms of pro- 
tliirtive activity Tito 
nuulysla of the da bi 
gatltered reveals that in 
1010 the equivalent of 
0311,440,000 kilowatt 
bonm waa developed bv 
itrlotf) moveni Imllvldual 
to the tndoatries con 
l•enl«al. Tbs energy par 
(based amounted !<» 
known tt 
hours Further, It Hcema 
tbflt 4 006300 borseiMiwer 
Ilf prime movers might 
liR\e been shut down to 
advantage and added cn 
«*rgy bought Instead t(» 
the amount of 6,<tt»3UU.- 
UW kilowatt-hours, width 
SHitild have made a total 
of 6302,000,000 kilowatt 
hours for 1010 llad 
liowcr been thus seenred 
In this measure, the sa\ 

Ing in coal would have 
aggregated 18,50^100 
tons, or 71 per cent of the 
coal which waa uaed for 
the production of energy 
Th« Aurvey has estab- 
llahed tbo fact that it 
would be In the direction 
(»f eoonouy If all Indus¬ 
trial establlsbmentM re¬ 
quiring DOO borsepower 
^»r leM went Into the 
market fqr their energy 
It is only when the aerv- 
lee deuuuida rise above 500 lu»na*power and Involve at 
the aame tima aome s|)eclal appllcationa for heat that 
an Isolated plant ia Jaatlfled Even then, it acema that 
them Miould he central-statluii connectlona in order to 
provide agalnat IrregulariUes of load 

Any considerable Impravemeiit In the efficiency of 
power prodnetion by Isolated plants is limited because 
of the neceaaarlly amaU average amount of machine 
eapadly involved. While we ere aarored that the 
power needs for Industry within the none have been 
studied on a-oonaervatlve basis, yet It appears that it 
will be poiilbln In 1^00 for our tdtopa, factories, etCn to 
effaet a twalyamonth aaving of |10030030a Thla can 
be achieved daaplta the flsOd cbargM against an Invesb 
of DfltjQOO^ for the motor eqalpffi»t that must 
hoteetaUed th IfcW to tecolva enargy fro® the Buper- 

TWlngirhy and far, Uttle If any embprehenffive 


knowledge has heretofore ezltted among power users 
and electric pubUc utllltiee regarding the growing de¬ 
mand for energy in the different secthms cnihrncod hy 
the proposed Auperiwwcr Zbne, and there hna !>een a 
corresponding jlack of grasp of what them* (imngeH 
would portend economically If met hy ]ini]ierly co- 
ordlnntAd, Interrelated power plants. The Auney Uss 
given this maUer careful conMideretlon, nnd has 
plaunnl accordingly for the location of Its big central 
atattous The load factor for the entire wme has rtsou 
from 84 per cent in 1010 to 86 per cent in 1010 Some 
geogmplilc divisions, mnh as tbo Ueiroptilltan ahow 
bnt very little Increase In load factor, Hbtli In otlu*rH 
the Anutheru Division for Instance, the expuiiHitrti hns 
been from SS per emit to 48 per cent—the atigtiu^nted 
loads being largely due to additional indUHtriHi de¬ 
mands In tlioae districts. 


In four years, f o, by 1025, 00 iier coat of the totjil 
generating capacity for superpower otioration will he 
centered In plants owned by the present electric iitlll 
tl«M^ and they will produce alsmt M per cent of the 
energy Dy 1080 the generating figure will drofi lo 80 
per cent and the plants will famish only 18 per cent of 
the total output—In other words, their principal nsc 
will be to take care of peak loads. The heavy base 
loads will be carried by the master stations, to lie built 
as distinctive features of the BnpcnMiwer System 
The Survey has shown that In 1919 the ricctrlc pub¬ 
lic utility plants within the acme both water power 
and imm driven, Imd equipment averaging 7000 kllo- 
watta per plant Per ktiowatt of espacity the master 
wlU have increased to 29300 kilowatta But even more 
striking la tbo potential development In the ateam 
electric establishments, which will Jump In the same 
period from a mean of 1O300 kllowatta to 218,000 kllo- 


watU per plant Per kilowatt of CHpuclt> tiH. iimstcr 
powerhouses a ill cost muih Ichh to eml and to equip 
To bring this whole suhje* I to a focus let os see 
nbnt V(IU be the diffi ren<^ In oiitlm for the Anper- 
l»ower HyNlcio and the price that would have to be 
paid for a commensurate aniunnt of onergy developed 
Hgreenhl) hi prvfipnt-du> iirot ttco uinuug the Indepen¬ 
dent el(H’trlc public utilities The new money required 
for tlu* Siipcnsiwir System hy 1080 Is put nt $008318,- 
UUf) This is nn linUKUse* sum, hut it Is less by $168, 
(KM) 000 thiui the Hmoiiiii tlint wmild hu^t* to Ik* spent 
fur Ihi prop(*r d(V(lopmeut of the prevailing dlsnssnci- 
ated (lertrU ullllUes 

So far the steam isiwtr plniits and the hydroelectric 
ones ha\( lioen cuiiHhUrcfl m^fiiiratih Aluch can be 
gained, however h^ bringing thi two souneK of energy 
toKt*ther The Aui>ens»wer Surviv n»iiort dlsdoHes thal 
an econniiilc combination 
of steam and water 
|Hiw er Install At ions cun 
Ih* mudi whbh with an 
liurensiKl jn\(*stmeut of 
$44,a8HOOO will yield a 
n turn annually of $00, 
'i.sMgs) Il«ire we see ex- 
( 110 ) 11111*11 one of the 
prime advaiihigis of su 
isnsiwer production cx 
|K use Ih lug rcHluced hy 
n tiHon of an interconnec¬ 
ting HVHtem which iier- 
mlts of tlu* hlgttest effi 
(liiicy In th( steam sta¬ 
tions and of the best or 
ninxlifium use of the 
available water power 
I1i( rcfstri HCc«*tttH as 
n certain^ the cstahllsh 
luont of hvdnielectrtc 
plants on the Ht Law 
ronce Ulver and further 
developmintM at Niugnru 
1 ‘iiIIh, Isitli of which 
will ev« ntually deliver 
|Miwcr lo the wires of the 
Super)><>weT Aystem even 
tliom.h 11 h‘> lie outshlc 
of the pn^Mrllied aone 
'Ihise however, are not 
liktly to Ik* III H position 
to lend aid to the Super 
l»ow(r Hyst(*m much bc- 
r»r* tWU It Is estimated 
that the average coat for 
^t iJiwrence power will 
thin Im» $0040 |»er kilo¬ 
watt hour for 000,000 kil¬ 
owatts, at 80 per cent 
hind fat tor, delivered at 
I tira, Sthenectady, and 
^orthampton 'fhe total 
annual outlay for all At 
I^twrmice |H>wer In 108l£, 
transmitted to the load 
ct liters of eastern Kew 
Kuglaiid, w (Kircrii New 
Kngliind the Afobawk 
and the IJudson Divl 
Htoiiswill lie $180373,000 
If, on the other hand, the 
(xreSM mu rg> require- 
incut of 1033 over that of 
HKIO wire ftimlahed by 
new stonm-oloctrlc planta 
ill the SuiicriHtWir Zime 
the (hargt* would aggre¬ 
gate aulMtontlally 141 - 
001000 The St 14IW 
rence develoiiuimit, Ihercfure proinlseg to net a yearly 
saving of $1133NIN)0 to the seetiims drawing from It 
Mnally, total Investment reqiilreil for pnitkaaod 
At l^wrenoe |K>wer would he $34320,000 less than that 
Involved lii i rcctlng in w Hteam-<»le4 trie idants to supply 
this energy 

The existing tranHuitsslon systems of tbn ctectnc 
utlllt> companUs. now eouslsting of about 1200 nillea 
operating at 33,000 volts or higher will be distribution 
rather than traiismisston circuits when they are eventn 
ally liukiHl with the conductors of the Auperpower net 
work 111 1030 the Sii|ieriMiwer Hyatem shonid be com 
iHSted of 070 circuit mllea of 220,000-Tolt lines and 
4000 circuit miles of 110,000-yolt Intercouncctlng wirea. 
When the transmiiudon systems for the St Lawrence 
and the Niagara dcvelopmenta are constructed they wilt 
add 3140 drcult miles of 220,U0O-\olt lines to the Sn)ier^ 
IMiwer Eone System 
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The New Marine Salvage System 

Liftiag a Sunken Ship bj an Equalised Pttll Upon Her Sbin Fhunea 


•* . I 


W HRN reports csmo from Rnaland that tbe Brltfidi 
bad takes up tbe prfdik^ of ralHlna ahJpa 
Mink by Hiitiniartnefl ilurtiiK tlie war and that tbey had 
been snccesHriil Is recover!uif many of t)ieM, the bop(>8 
of the public were raised to expe<t almiist the ImposHi* 
ble >ow aynUiua and mJemiw Htn* Mny propoanl al 
moat e\ery dn) Many of tbiM wire trUnl and aoim* 
of them were fiaind to have incrll, hot altlMiu^b several 
bumlnM Hhljm tM re HaUuKint the work has been prae- 
tieallv abamloitetl Irecfiiiae Ir huN lieeri fonml ImjioMlble 
to nUae a ship of au) (*oimh1erHl)le alxe from other than 
Cfimiwratlrdy ahnllow water 

Mont of the Tiiliiablr ahlfm which hud on board extofH 
aive carff<M*H wtrt. mtiik far inoiifch off aliore and Is 
mull depth of wnter, that all methods were found to he 
ltiitd(‘qitute to fiverciune the dlfHt iittlea eueriQOtered 
iMirliitf Ntormy weather It was Impotwlble tu nac surface 
e<|iilpm( lit 111 thf Nhaiie of horlxotital poiitootia, and 
althoiiRh many of the ships were rnlnetl by laahing 
other viKselu on each side of them to stiKtais the dead 
weight of the sunken hull and (^rgo till the oiieratinn 
of pumping the w'ater fn»ni the mibraennd veMfel had 
lietu aceompllabed, a depth of more than ulmnt six 
feit of water over the deck of the sunken ship ren 
dere«l this opt^ratlon ImpraidUahle hIucc the structure 
of the ship was uiialdc to suHtalu the pressure Nearly 
nil previous mothiMU have luvulved either the attach 
Ing of cables to the bull of the Vissel lu such number 
tbst till* welglit of the Hbl|» could Ih* overiume hy means 
of some lifting jstwor exertitl from the surface, or 
by means of oompreimed air fori'cU Into anoh c<ini 
imrtmeutH of the vissel as i*ouhI lie tiinde air tight or 
by a combination of 
these two methods j 

The work of ihiu troll 
lug the surfaeo-llftlng 
devices has always lM*eu 
attendeil by gn^at dan 
ger ami uni*ertalnty, 
owing to the dlflknilty 
because of wave motion, 
tides and current, of 
maintaining the iiroper 
ndatbm lietwcen the 
sunken ship and tho 
iH]ntpraent H u d d e u 
storms have delayed 
oiierations for long i^o- 
rlods of time and have 
often swept away In a 
few hours tlie work of 
months, besides do¬ 
st r o y 1 n g equipment 
worth many thousands 
of dollars. 

Tbs accompanying 
drawings show the 

tdans that have been developed by Mr Josm* W Reno, 
of New Hork, covering apiwralns whUh be claims will 
overcumo all of tho cUfflciilties exporieiired In past 
salvage oiwratlous. and at the same time make it pos¬ 
sible to ralae shliM from greater depths than has ever 
before been possible Mr Reno Is a well known con 
anliing engineer the Inventor of tho moving stairway 


electric motor drives n luilr of twin drillJi» which whtm 
the ebambev baa tweu moved to the side of the TCMhl’ 
drill boles thmgh the plates of the huU, one oa ea^ 
side of, and dose to, the frames of tba ship, thus af¬ 
fording the strongest pomdble point at which to at¬ 
tach the pontoons. Tt slioiild be noted that contrary 
to popular Impreoidiin the sea bottom adjacent to the 
roasts, is not covcrnl with der|> htud, but except at the 
month of rivers and txtme estuaries ronslsts of firm, 
dean bottom snttable to the operation of such a tractor 
as Is here used 

Two sizes of pouti'MiOM are used, one twelve fret in 
diameter and sixty fei t bmg of 200 tons* lifting capacity 
and the other twelve fn*t in diameter and thirty fset 
long of 100 tons* lifting capacity Tho botes are drilled 
In seta of four or eight defieitdltig on the site of pon¬ 
toon to be used. Tlie iMintoima are built of steet eiec- 
trically welded At a (lolnt slightly bdow the center of 
bnoyanev. within the pmitoon, there Is welded a dreu 
lar truss coustmctfnn, which distributes the strain of 
the lift to alt parts of the pontoon The attaching 
rabies are mounted on on equalising lerer, to arranged 
that an eiiual strain Is maintained at all times on eadi 
ctthle Id spite of the aiieven drilling of tlie holes, or 
should there be any movement of the pontoons due to 
wave motion, after the riilp has been brought to the 
surface At the lower emls of the cables are standard 
crane hooka, also monnhil In pairs on equalising levers, 

Outoidn the working ihamber, at the rear of the 
tractor la a lung winding drum, controlling two cables 
s|mcod about eight feet otiart. Attached to these cables 
la a hollow atcel iloat of sudSclcut buoyancy to rise to 



The poDtoona art fUM wltb |dr fay wdana pt a fa«h* 
bed siphon, which daUTora ooifa po l w a^ d |Ur fma tho 
mothcar abip tafituA pontoop tv tvyn Oijrv is tok!^ fan 
dlUng the pootouiis to maintain in dgtud fHaeHfaVtlQh 
of strain and to inanra the pi opw belaatfa <tf the abtp 
when she riseik 

In shallow watft, or wbera the asv la ao litegnlar 
that the use f>f the tractor might toot be adravtaffsoav 
divers are osed to drill the holes tndng a form of wm* 
bottom sled on wbleh la aioaiited the nsceasary appera- 
tns for performing tbe operatiaiiBi 

Hr Keno dalns many advantagM tor hla arateok 
Tests made in sttbakarlne boat woilc Show that al m 
detitb of BHire than dfly tet^ below the eorface there to 
pracCIcatly no movement of the water doe to ivave 
motton, thos enabling tU Che operattaiig to be caitM 
on A still water Any altght movement of the water 
would uoc affect the opmtloa of attacbliig the 
since tbe pontoone are hauled down, not towered, ahd 
are under the control of the asa-bottom opelratota. 
Hhouhl a andden storm come up tbe attached pootoona 
can be left attached to the hull and the working 
party seek shelter in port After the sobrideikoe of the 
storm work can be continued from the poUit where tt 
had been stopped without any damage having been 
done 

There la therefore bo danger to the workers or to 
tbe equipment Tho equipment heliig la units can bo 
used repeatedly, the only questimi to be decided befog 
tbe number of units necessary to raise the wallet of 
ship Tho use of a great number of poatooos also 
distributes tbe strain to many different parts of the 
_ ship, so that St no one’ 


Salvage tender with vertical lifthig psntoofis 

the surface uhen relcusofl, carrying tbe cables with it 
After the lUHVBMiry uumlier of hdea have been drilled 
lu the hull of tbe vessel the float is released by the 
tqicnitors Within the chamber and tbe float rises to the 
surface The float is fitted at tho top With a hook 
and near the bottom of the pontoon is a staple^ its po¬ 
sition tielng marked by a line of paint runi^ to the 


point is tbsrt sufllelent 
strain to cause any 
damage to the idates ot 
structure of the hull 
Should a riilp to be 
raised be found to he 
lying on her side, a po- 
sitloa which Is very 
rare, the poutoona are 
first attached hriow the 
edge of the deck and 
enough air pumped In 
to pull her upright 
when tbe usual method 
will be followed. 

After tbe riilp has 
been raised to tbe sur¬ 
face, she is towed to 
a protected posltlan 
where she can be ele- 
Tsted to a sulBclent dla- 
tance to be towed Into 
port and placed la diry 
dock. TUf oooalata in 
placing under tbe Ship a series of boz-rimpsd pontoons. 
Tbe sido pontoons are thca deflated and drawn down 
one at a time and booked along tbe lower edge of the 
liottom pontoons, tbe holm drilled In the ihlp being 
then plugged and the side pontoons reln fl atsd, Tbe 
added buoyancy wtU ralas tbe ship's dsdt wril above 
the surface 


or entslator HU plana, nbllo iicwcl c-oiitalu no un¬ 
tried olemecits. Kverj cowntlttl feature of the equlp- 
nieut has lieen tried and proved In other Lines nf work 
Ihe application of these prlu(lpU*s and rqutiimout Is, 
bowe^-or, uew In Its collective njipllcation to tbe raUlug 
of ships. 

The Itono system consUtH lu the use of a series of 
multiple-unit, oi)cn bottom vertical ismtoons, Hubiuergcd 
to tlN* depth at whl<di the sunken \eaHel lies, ami there 
scHurcly fastened to the hull and filled with ulr The 
work of preimrlng the hull for tbe attathment of the 
pontfMknn Is performwi by two operators working within 
a ha»btle diving chamber or tractiir, which is lowered 
fnmi the surface to the sea bed where, under Its own 
poner. It tanneuvers around the ohlp The men In the 
chuinher work under ordlnarj surface coBdltloos, ths 
air being pnrlfled and renewed fay the same system us 
IM used In submarine hoats. 

M ben the sunken vessel has been located the working 
chsmlier Is lowered to the sea bed hy means of • 
cable Through tbe center of this cable runs an elect 
trie (Side which stqgdiss power to an electric meter 
wlUdn the chamber Telephone cmnmunicatlan is alae 
matiitalniHi throngb this core with the mother Ship, ao 
that at all times there la perfect coordination between 
the men at tbe bottom and those at tbe siirfaoe The 


tf>p of the pontoon ITjkmi tbe arrival of the float at 
tho surface a diver oecures hlmaeif to the float and 
the operators in the working rimmber afe signaled to 
pull tho float down When the diver reaches tbe por¬ 
tion of the staple be Inserts the hook and rfasto fo 
snrface The workers In the chamber are notlfled and 
starting tbe drum In motlim they poll tbe pontoon down 
to its position of attachment Aufflcleht air to main 
Ulned in the pontoon during this operstfam to keep 
It upright This Is done by means of an sleetrie gage 
which reglfrtera the pull of tbe winding dnm In tbe 
Lhumlwr and In the cperatlng room of the iqoUnr ship. 

The Insertion of the books in tbe bolei IS perfonued 
hy means of an adjusting rod operated by tfag m«n in 
the chamber After tbe insertian of tbe hcMks suA- 
dent air Is pumped Into tbe pontoon to tesurt a firm 
lift and to maintain It in poritlon whfto the other 
pontoons are attached by tbe same method. 

The pontoons are txmed out to the porittoa of tbs 
ship In a horlsontal posltloii. Prior to thalr foanchlng 
a dUldiragm Is placed over tbe open sad, the odntofoed 
air csuaing them to float high la the water On ar* 
rival at tbe mother ship this diaphragm la fumoted and 
throuifo a valve tu the upper and the air to aOowod to 
escape till tbs pontoon floats in a vertical posttton and 
to barely awaSb. 


WnriUng under the Bano system tbs Mas of the Wp 
to be raised does not militate against the sueesfai of 
the apparstus, oa with tbe vertloal pohtooa the leogth 
of the ship always affords mfodent ipaos along which 
to asMfflbJe enoi^ pontoons to exert tba nsesmary lift¬ 
ing imroK In the opfoion of priMnsot enginaera who 
have oarefaUy exanUasd iCr Bano'a plana thsra to 
no reason why th# equipmsht riioald not ^ssfogm evwry 
funetton riahned fo^ It la tact Qw opfoloh has often 
been imprsamd tkat It to perfototy feaalbta to rutoe 
the **XAiritahUu^ t&a "Britannlff* and ofbtr tofga ^ 
seia with the thmo vsfomi. 

Italfi nd ]lBih>A«avSir 

rfiBBlirtalHtlaf qoMtlMliMlMiiltilaMfe^ i rMtadi 
1 iavtifliMgr. U P. Mmi, M wlifjttac dMM to 
tmr eoatMcdak Itottotts nte ntf 
Mmd la tohtkg*. Matamtd 
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coatMito Sw —miWia, >liJ(tlto 
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A wrlM of doablaop fractaiM uUaiited in pkyrical ImU wt th« mw nOtd tdcM 


Rolling Pure Nickel 

A Recent Metallurgical Development That Putt This Metal on a New Baaia 

By A R Surface 



The phjriricel propcetlce of tf per cent rolM nkfcelt nt the tonpentnrei to 
which It ie Ifkety to bo enpoeeJ 


W HIKE nlckd in a malleahle metal 
JU rollluir like atecl Into TarioDM 
forma and Ita furglnff have alwaja Iwen 
n*ffarde^ oa Impowdhle except umlnr dlf 
Acnttlea Indudliiff freqaent aunealloK and 
other treatments. The roUlmc of UO'per' 
rent pure nickel Into the Tarhiua ahapeo 
Into which mild steel la rolled is now 
commercdally poastble and U an aebtere' 
meiit of excef^lng Intereat to the metal 
working trade Konctnaa of th|a metal 
are also iinuminred, an well as Ita fabri 
cullon almtlarly to mild Nteel An Inter^ 
cHtlDK fenture of thla new dcvolopment la 
that the same ap]>aratiM la used for 
working the nickel as Is used for tlie steel 
It is possible to roU steel bars and then 
Immediately to Intnalnce pure nickd bil 
leta or ingots Into the rolls. 

Dr Chark*a T llennlg, who Is restFon 
allile for this developmeot In nickel prod 
nets, has experimented for msny yesrs In 
making nickel maUeable emmgh to be 
rolled nr forged Into Tarioua shapes He 
considers that the objects be has sought 
are now fully attained, though the rolUng 
of pure nickel had long been considered 
Impoarible The company*! plant is lo¬ 
cated at Hyde, a amall town in Cleartleld 
Itnunty. Pa It had preTlously been op¬ 
erated as a roUing mill In 1910 I>r Hennfg obtained 
possession of it After completely rehabilitating It and 
Installing new eqnliiment, bo continued the rolling of 
steel while tho ddrclupmeot of the commercial pro¬ 
duction of pure nickel was under way 
Itecouse of the non-corrodllilllty of pure nltkel uml 
Its antiseptic properties, those lntcreste<] predict its 
extensive use In ninny Industries. It la especially suit 
able, as Insuring easy Htcrilislug, In dairy machinery of 
all kinds In dye house miiipineiit, where add and alka 
line BolutluiiH are used lu gas and oil englnea. where 
extremely high tmiieratures prevail, lu marine in 
stallatluns. where parts come lu contact with salt 
wntcr In iiltkllng and cliemlcal works, in iwwor plants 
and mining Hinlpnient A lurge use for It os milk 
iwns Is expected The higli strap value of tlie iiictnl 
Is an Important (^iiumercliil fiirtt»r rnuniiul strength 
snd durability, affording lighter weights for iqieclfled 
(Hirposea. and the fact that non-corrodllillUr liisiires 
longer usefulness, are cited as olTsettliig 
the higher coat 

The new product has great resIstiuuH* 
to mrroaton cntised hy acid fumes and 
adds, by alkalies, superheated steam, etc 
It oxidises little st high temperatures. It 
can he welded to iron, to atcel, or to itself 
It la white In color It has ii spedHf 
gravity of 8.871 at sera Out The aver¬ 
age rbemJcal composition shows carbon 
0 (ri5 per cent. l^oaphorns 0 on per cent, 
sulfur. 0/ttB per cent, silicon. 01iV5 per 
cent, copper, 012 per cent, Iron, 00 per 
cent manganese, a trace, and nickel 
(plus cdmlt), 00,00 per cent The melt 
tug iMiiiit Is 1480 dog Oent 
For the crude nickel obtained In the 
o|M*n market as raw material Dr Hennig 
had clPTpio|wd a special trentment pre- 
llmlnarv to rolling It Into the many shapea 
producetl at the Hyde plant Striking 
mnneabiuty, under all conditions of heat 
and eoW, has been m'cnreU The writer 
has aean a 4 Inch section of a l-lndi 
round rolled Iwr of this metal flattened 
cold by up-setting tinder a 2fl00-pnund 
hammer until it was about 8^ Inches in 
diameter and %-lnch thick with no cracks 
or seams apparent Also a 1 inch bar has 
tieen forged down hot io about Inch 


Hwl then flattened imder the hammer until cold This 
was then reheated uiid folded over on Itself and again 
flattened under tho hammer, until there were 128 
folds In the resultant piece, which showed only a few 
evldeiu'os of cracks or brittleness. It Is Dr Hennig*! 
(lalm that this is not iKUislble with ordinary oommer- 
4 Isl pure nickel 

The raw material In refined and spedally treated In 
small 2 to 8-ton open hegrUi furnaces, specially de¬ 
signed by Dr Uennig The hot metal la poured Into 
Ingot molds such as arc used In making steel, at a 
temperature of approximately 8200 degrees Fahrenheit 
Various sixes of Ingots are cast the largest at present 
b(»lng one ton Tliese Ingots are later broken down 
imder hammers or In rolia after the ninal preheating 
To Insure a perfect snrfaA on the product, the Ingots 
and riicet Imrs are always carefully madilned Bheets 
arc rotted down In pa< ks of 8 to 82 sheets to a thinness 
of OiKM Inch A large |x»wder company Is nslng this 


very thin metal la a cartridge tnr smoke- 
leas powder 

The Brlnnril value of tba hoi mlletl 
material la glTfm as 108 and of the eold 
rolled up to 190. The awtal can be bent 
hack on Itself without fracton^ and It is 
stated that beat has no effect on the ulti¬ 
mate strength When heated Is atr by a 
blow pipe at a temperature of 1900 de¬ 
grees Fahrenheit for 8^ bonra no scale 
la formed, and the aorface la only aUghtly 
tamisbeU by the beat It can be heated 
almost to the mcltiag point without the 
formation of scale Among Its pliyalcal 
properties the high etaatle ratio Is note¬ 
worthy 

Besidea the straight rolled nlcM, the 
company produces aickel-ooatsd steel 
sheets or other products by rolling nickel 
sheets In oonjuncUon wltti steel billets 
By plncing the nickel on one or both aides 
of the steri billet or slab the deslrod prod¬ 
uct Is olitalned by welding It la posalbir 
to prodnee a highly polished nlcfctf-coatetl 
steel abect Tnbes have beeh produced 
for service In hicoiaotive bollara, and one 
railroad has utitalned Interesting immltH 
In such service 

U baa been found practically impossible 
to break sheets of moderate thlckneas by 
Iwndlug A shceit 16 fact x 62 Inchea x 8/16 fnob thick 
Is exhibited as the largest that has been made from 
pure nickel In the paaaage through the rolls no scale 
Is given off, and the working of the metal hot is a 
pleaMmt sight The nickel can be quickly annealed by 
heating to a y^low heat and plnnglng Into oedd water 
ft will then become as soft ss copper If planged Intcf 
llqnld atr it stiJl retains Its mallsabtltty while copper 
and some other metals bcoome m> brittle that they will 
dlslntegrato or become granular 

Chenkally Par* Nitragwi from the Air 

T hebe are various processes for obtaining nktrdkcii 
from the air, ouch as passing air over Incandescent 
eopiier. liquefying air, eb But these do not aufllce to 
produce nitrogen of snAdait purity to be used in elocs 
trie lights. A new patent Is anuounoed (in Die f m- 
$okau (Berlin) for Dec. 20, 1920), by means of which 



The epM-haarth fumaee of special ilaaiga hi whM ttg i 
preparatory to vaUfaif 


It Is possible to produce nitrogen having a 90JI per cent 
degree of parity directly from the air 
For this purpose tlie oxygen of the air Is 
burned by means of a hydrogen flame ami 
both gases are heated, before being mixed, 
to tlie temperature of combustion. In or¬ 
der to ensure complete cumbostion. This 
la arcfwipllsberl by meana of a porous par¬ 
tition which la heated to 800 or 900 deg. 
Ont. One of the two gases la ooDdocteil 
through the pores of tide diaphragm by 
means of which it Is heated to tbs d^nsl 
temperature, while the other gas Is made 
to reach the oama fpmperature by being 
led past the fumaee. As a geoaral thing 
the heat llhemted by the oomhustimi of 
the hydrogen Is aulfldent to maintain the 
dUphragm at the required temperature, 
w that It has tn be tritibij hestsd on^ at 
the beginning of tha reaction. The mix- 
turn of gases which eacapes from the frir- 
naco conslBto ntmost entire of nitrogen 
and water vapor Aftar the condensation 
^ the latter tha gas is pamM thioogh n 
highly heated tube filed with copper oxidfi 
and iqpiaUid eopper, in qrder to remove 
i|rsaps or oxygen or any egodas ia hjdrs- 
gen. Thia proofles can also ho eOeiployed 
tor oUnt pqrpoees, such at the gepamtion 
of SKpon froOl the air or from iNxtqres 
obntaimng oxygen. 


takM is timrtef 
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SfefticiMB Blwwteg tlw OMairBCtlM of tlM nlcrMcops iUim «ttd otiwr apparatiu •mployed by the rathor In the examlnnUfm nf tntUefl 

Fabrics Under the Microscope 

Some Methods in the Microscopical Examination of Textile Fibers 

By Leon Augusttu Hauaman, Ph.D 


D uring tbn pn«t f«w yenn the mloroscoplcnl eynml- 
nation of textilo fabrlrs han lieeti galolng In faror 
with luToatlgatoni an a ready and sure meana of Iden- 
tlAcatlon of the atnffii naed in wearing and aidiiiilna 
Id a recent contribution to tbla paper (Hairs That 
Make Fabrioa, Feb. 21, 1820) the writer described 
Mime sslcroacopical oietMs and resnlts In the exami 
nation of the commonest mammal halm used In the 
tegtils Industry In this paper It Is his aim to recount 
aomo of the proc c ss r s of treatment lu the microscopic 
examination of the vegetable and artiflclal flbera, which 
he hat fomid to be the most usefnl In Identifying the 
materiala naad, detection of adnlterants. and so forth. 

The textile abers of commerce nuiy be divided Into 
four great elaaaea animal, vegetable, mineral and 
artiadal abara. The animal abers, i s., hair and allk, 
are eaamtlally nltrogenoua In compoaltlon, that la to 
say, are compoaed of aubstancea classed nuder the 
general muno of protelda. Animal abera often contain 
snlfur, and when burning give out a peculiar, pungent. 


for packing VarUms metals, such as ipold slWer, 
copper, etc, are drawn out Into ane thn^eds and used 
to a considerable extent in working into the designs In 
heavy brocades, trimmings, passementerie work em 
broideries, chnrcfa vestments, tapestries, etc 

The artiadsl abers, strictly so-callod, are the various 
sruadal silks, composed of cellnlose—the woody ma 
terlal of planta—and prepared In general, by disaolvlng 
this anbatance In some snitable mmllnm, o g , ether snd 
alcohol solution, and then fcirrlng It Ihrougb very Ane 
opening!. The thin streams of the solution quickly 
s^dify, due to the rapid evaporstiou of the advent me¬ 
dium, taavlng behind tho delicnte threads of celluloae 
Because of the gtosaVi stnuolh surfaces of these Abers 
(see Figs, A, 7, 8) tl^ rsAect the llglit rendlly and 
hence aasnme the lustrous appesrsnee of the true silk 
Abers. 

The microscopic Investigation of textile Alters, of all 
derivations, has In the main liecn confliietl to examliia- 
ilou under the mlcroncope by what Is known as traus- 


nation Knrthcriwirc, there should bo available for 
use at least three eyetilcccs, or oculars, giving different 
Itowers of magnlHcntlon with tho dllTcrent obioctlvea 
and an m^ular mlcntnn ter for micro measurements A 
movable type of mlcraacoiM* lamp Is a necessity, Atted 
with * daylight glass,* and prorlded with other glasses 
of different colors A short fonts lens or condenser is 
convenient, for con<<eutraUiig the light where It may be 
needed Then' are dhiT mlcrawsiplcal acw»ssi>rles 
which arc convenient, and wlien once used, appanmtly 
ludlsiicusable, hut tho iHiuipmciit ueutlonod above will 
Mcrve all practinil needs The sllilcfi and cfwer^lasses 
used are of the onlluary sort, ami uiiNt he kept MTUpu- 
lunily clcAii Forcepa, (llssectlng and tcaaing-out ncedlea, 
scnltwls, sHsaurs, pipettes, ami all manner of liistru 
mental am'sai»rii*s ran be multiplied ad llbUaai. 

The commonest method of examlnatlen of textila 
Hliers Is with traiismlttcfl light This method gives 
good n^iilts in many eases, and yet dues not bring ont 
the delicate striatlons, nr other characteristic markings 


cbdracteriatle empyreumatlc mlor, by 
means of which It la often posalbU' to dla- 
ttngttlib fabrics of animal from those of 
vegriaUa darlvaUon. Alkalis attack ani 
mal abers, causing them to dlssnlve, or 
tend to do so, but the action of mineral 
adds Is withstood to a coaslderahle de¬ 
gree 

nunt abera, on the other hand, lack 
nltrogenoua compounds nUnost entirely, 
and ate compoaed of wmsly ninterial, 
called cellulose, starchy In iiaturi', and 
luirn readily, giving off little or no odor, 
and being reduced to a line wtaltlsh sah. 
1 iiUke the animal Abera, alsfi they are 
readily attacked by such adds ns sul¬ 
furic and hydrochloric. 

Mineral fibers are of rare oo iirrencc In 
the textile indnatry, and are conAned 
chleAy to the various kinds of the min¬ 
eral of the same name Aabestoa, In na¬ 
ture oocnra ta a mtneral oomiioiind of 



uiMui a hull the UIcntlAcatbm of many of 
the Abers depends. In ord«r to render 
ilicse more dour, staining Is often re- 
ruirtetl to, yet this also Is a more or less 
rough and ready mi thtsl Htriatlons, folds, 
grtioTiH, etc , when lying In a beam of light 
iwrallel to ili« optUnl axis of the mtero- 
scope Ir pnrnllel to that beam of light 
Hhtrb enters tiK frcHit lens of the «h- 
JcH'thc and leaves the ccmtcr of the eye 
lens of the ocnlnr, are often nlmost wholly 
linlslbh ibis iH not the* case when the 
light from the mirror Is oblique with ref 
en»nec‘ to a line from the eye of tlie ol>- 
s*'pver to tiK' tilijcct umlor examination 
M> that it illnnilnes the fitter from one 
side uiifl raum^H shadows to he cast h\ 
«nefa dcpn'sslou or oh vatfoo Figs 1 and 
J lltiislrale the prlmiplcs of vertical and 
ohlUiuc lighting when applied to the ml 

f nmcoiie 

Oblique Illumination can be modlAod in 


fdllrate of magneslnm and calctaro, to- 4 , ||iciaacop& coAdaMfog lank Cm Mandl and mlcroacana lamn arranged 'artons wa\s to mi'et uiffennt needs it 

gether with Iron, and occasionally with a tmmmimiUm of obioct by d£t Aald ilhunlnatlon, using reAkted l/gbt. »e sent Into the obJcMV on the slide 

slight proportion of manganaac Tbonidi the objact racmaa fight dlfuctad upon it from above cithor from tlio right or from tho left 


It la found In a bard state, not untlfca 
feldspar, U can ba readily splU up and anwrated Into 
mnltitiMlea of whlHsb or greenish, slender, tough, Aex- 
lUe Abera. Some qiaotas of asbestos furnish straight 
Abers, otbars curly ones. It is ttie latter variatiM that 
are dtbrfly used for atdnntng 
Tha artlBciftl Abers sra of two sorts those which are 
of mtneral, or inorganic origin, and those derived fron 
n«etaUa products. The former group embraces mwh 
ghbre as spun glasg. metelllc threads of various kliul% 
Htid Mag *iwir; tha latrer onmprlsre tha vortona ar- 
tlArikl rina. ISpon glass Ahers urc prepared by various 
prooMa draw ont the molten glare lato very 
Ana threads whldfa harden at (mee by reason of their 
rapid ceoHlig. Qlaw Abere are ambatliMa naad as riie 
waft of sllka, Wh«ca they Impart an unusnal bcavtucaa 
and gtandiig lustre to tha doth Slag ‘‘wod" Is pre¬ 
pared kf bloulag steam atrenidy threngb a mam of 
mdtCB dag, psodbdng a auay, woolUke substsnoa. 
This is UttU mwd in splimiag^ however, and cannot 
■tricOF be cuUed a textile material Its cUaf use la 


mitted light, to, light reAeeted from the mirror be¬ 
neath the stage of the mtcruacope up through the sped 
meu. and thence into the microacxqja tube Often the 
apecimen ttuder axaminstlon Is bathed In oil or water, 
to render It more transparent sml more eaally pene¬ 
trated and Illuminated hy the light rays. In the examI 
nation of mammal hairs tha writer hax utlUied several 
other methods o< fighting and moanting, which have 
also yielded axealieht reanlta whfn applied to the study 
of otbar textile Abers. These, amf the results which 
they afforded, are hare descHlskb in the hiqie that they 
may prove useful to microecopUts engaged In textile 
examination 

The equipment for the examination of mammal hairs 
and textUo Abera sbouht, fdr general work, conolat of 
a good compound mtcroa c o p a, with a triple nuaeptece. 
bearlflk a IB-mttfimreer, a 4-mt11lineter, and a 1 J-mUll 
mater (oil Immeriioii) objective, and being eqnlpped 
with a complete aubstage attachment. Indnding a spe- 
dal **pgrabdold” condenser, for use In dsric Add tltuml- 


frntn In luiik nr In fnmt of the stnxe 
aperture and at angles of vnr>lng drareea In any of 
these iHiNltloiis C'olnml light fmin tho micnwcope 
lamp has Humi'tlmt'H lu'cn fnniii] um'fiil for demonstrst 
Ing uiHrklugB, esiHitnA^ plguient tmtlerns In some nf 
the Aner hairs nseil In wonring The color and Inten 
ally of the lllumliintbm, ns well nn the optimum anglo 
of obliquity of the light ru>s are vIomentH whldi must 
lie workoil out eniplrlonlly for each specimen under 
olMerratinu 

In examining rertnln Alio»> vriiloh it was deslrod not 
to stain Slid jot which, because of their uniform 
hyaltnlty It was dlfflcnlt to Illumine properly, the writer 
utUlxed n device which will he termed a ^U^er com 
pmaaor (Klg. 3). consisting merely of a rcctnngulnr 
strip of heavy hraNs. bearing a circular aperture in Its 
center Tho Abers designed for examination were 
Idaced upon a slide covered with a cover glass. Irrigated 
with a colored liquid, and slightly compressed by ploc 
Ing the brass slide over the cover glass. The result was 
II group of fibers, slsiwlng dearlv their ontUnes agrftnst 

















(. riben nf linen from the wlndtns Mheet of an Bcypilu mununr vl€»«d fay ubUuof lUlht Ihe arrow IndioaUa tlia dlrwUcA In wUdi thia fell* t. Amertaan-madt aHlIMal rflk ot eAdoao, Vkwad 

In pa/lranlfi MilifttkM In ihe oompfawnr 7 Italiaa*jiiade artlllelaj aUk, ma tuMier elmilar eonditiane 

What the lalcraecope ahowa as of textile flbara from Tariona a oaaeaa 


a baHqcrotind of aoltd contraatlna color In other w<in|a. 
luatead of HtntnlnK the fllH^ra and oxumlolnK them 
agulnat a white field, tlie field waa atalned and the 
(*ohirleM flliera exainlneiL Htfultud it TbJa methml 
pruvcMl Ter> HUcct'mful with auch flbem aa aome of the 
artlflHttl HilkM, witere a tiataral, mit u atalned, appear¬ 
ance WHH the end In view The atalna nand for llte 
Al>er cumpreHaor were a antnratod nqneotia anlutlon 
of aafrunln, of methyl green, (tf gimtlan rioli^ or of 
Btamarck brown wire made up and diluted 

to the refiulnsl depth of color fc»r each aperimen h fga 
0 and 7 ahow, n«pectively. American colluhaio acetate 
alih and Itollnn made cellulnae aanthate atlk, both ex 
Bttiued In the filler comprindior In aafranin solution 
Varloua excellent differential llghtinga for bringing out 
a wide variety of marklnga In fllN»ra can be had hi 
ntlllalng the fiber cwmpTeHaor with both tranamltted 
direct and oliliqne illnmlnatlon, and varfona colors 
both of the light, and of tlie * buikgruund aolutloir* or 
roonntitig m«'<11iim of the flliera 
iMrk field, or dark ground Illumination, aeems to be 
little titled or little nitdemtiKMl except by mlrroscoptats, 
and yet It Ir one of the moat fertile methodR of exami* 
nation of delicate objects By dork field lllnmlnatlon ^ 
la meant that form of lllnmlnatlon by which the object' 
appears light and the Imekgronnd dark 1lie appear¬ 
ance of obJootH under dark field lllnmlnatlon la roudi 
like that of the ntam and mn<tn ngalnat an Inky eky 
at night In order to lie available for examination 
trader dark field lllnmlnatlon, the object must be mount 
ed on a allde In a medium of different light refracting 
character, and must Itaelf poRwm either atmngly refrac- 
ing, or reflecting qnallilca Hnch eonditinna are oatully 
fnlfUled by mounting any of the tranatiarent textile 
fibers (eg, the artificial allka, natural silks, llnena, 


etc ) In Oanada balaam, <tr anma heavy oil, such as 
oil of eodar, or castor oil Only such lliflit as Is lnte^ 
eepted by tho objects under cxamlnattun^ rcachoa the 
eye, bunco the aiqienrance of a brightly lighted object 
upon a black field 

Dark Hold IJlumlBatJon <'fln be had In several ways. 
The almpleat mcthml is to ntver the aperture in the 
Mtage with a ploec of black velvet (since this reflects 
HO little light, even Ioms than carbon paper), and then 
(^mceutmte. npon the ohjivt on the elide, the llidit 
from the mlrroscxipe lamp, using fer this porpose a 
cHindenslng lc*ns munntiHl on a stand (Klg 4) With 
Much an arraiigemimt, a very amall fraction of the light 
from the condensing lens la reflected back Into the 
microscope tube while tho ol)jKt itself appears brightly 
lUiimlnated treatment wr>rks well, however, only 

with Untse fibers wbicdi are more or less opaque, the 
fransparenl, glassy fibers demand a modification of this 
method This modification, designed for those fibers, 
which refract well, but do not reflect the light (such 
08 tho rransparent artificial ^Iks) consists la mount- 
lag them lag Oanada XmlneJLgJoA Ulamlnatlng them 
with the from the tSStiA JMSfllV the 

dark ground atop, fumlahed‘^“^" 

-Wttb this tyiw of dark fleUI^%MSilAlte sMU^ 

appeara^lbbt upon a dark ahotr, 

the Bpiievance of vsHouf tHWi Ibers 
tyiim oS^rk field lllanttuaeton'jast mcajilaiicd, 

Oblique lllnmlnation can aUm be Hade to yield 


' the two 



log entipRy, go Chat only the stage, with Ha large aper^ 
turo. remains. The mirror ig now swung far to one 
side and turned so (hat its redacted Ught-beam reaches 


the ffbject on the slide very obliquely If the light la 
sufficiently obilqiit, nooa will anter tin objectlva except 
that which la Intercepted by the object on the sU^ 
which will, therefore, appear light upon a dark backp 
groand This method paeaeasea the disadvantage, how¬ 
ever, that It can be naed only with low pow er s, ##.« 
with (ho IG-mllUmeter objective, and furtharmore that 
the object Itaelf la llliunlnated only on that side from 
which the light procceda 

ExoeUent results have been obtained by a oonUna- 
natloB of tranHinlttod light (either rertioal or obUqoe>« 
und the first type of dark field Ulnmtiiatiott^ in wbM 
tho condenser on a stand was employed. With thla 
type of lighting the fibers were mounted In some light 
oil (or glycerine, as has been recommended), such aa 
oil of aml)er, oil of bergamot* oil of cayapot, idl of 
wintergreon, and oil of clove. Xylol and water ware 
often also used aa mpnnting media. The raaamt which 
afltorded the moat saUafaotory results, however, was 
oil of amber, with which the fibers were thorciogbly 
saturated after having been washed (In the cose of 
the natural fibers) with a solution composed of equal 
pasta of ether and 0fi per cent alcob^ or (la tbfi 
, case of the artificial fibers) with hot soapy water, to 
/vempvo any oUy matter from their surfacea. The 
tioth was not used In thla eonnection, as it would 
^liave interfered with the passage of light from the 
anbstage mirror Two aovreos of lllttmination wsfre 
. aomatlmea used, ono above the stage toe tiie nondenaer, 
and one bidow, for the mirror, and in thla way light 
of different voUtfu and varyi^ Intenaltiea eoald ba 
employed. Figs. 14 to 16 show vartoua taxtlla fibers 
subjected to thla method of examlaatioa by double 
lighting. 

For Ijw permaimt mounting of textile fibers, tba 
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Mm I« §fnm m^lm 14> FhmUi flttx. 

d«rl>iil4 wlriMta 


writer bM toond tluit OetuuU belHs end gijettlM 
}eUy taewer AH practical parpoaca. It la beneraa to 
bo better, howerer, to kiwp textile aamidee lUed away 
la eavelopea, la a olaealflod eard-cataloc ayateiD, and 
auka pieparadoiu freafaly when needed for eonwariaott. 
In ttkia way Wieclal metboda ol mounting In dlfToreut 
media, for apodal metboda of lUumlnatlon, can be 
applied to eadi IndlTldnal aet of flbera, wtaith would 
not be poedble were they nmunted once for all In 
Oanada baleaa or glyoeriite jdly Sach act of dbeni 
ahwild bo determined, the determination noted on the 
enTelope, and the enrdope filed away wbero It can be 
at <moe araUabie. Sadi enTotope abouUI bear, morcorer, 
an aooonnt of the treatment found bmt to bring oat 
the efaamcteriatloe of the fiber, <m which indobltable 
detmalnatlona can be baaed 
The enormona aaring of time, labev and expenaii 
together with the accuracy of the rcaidts of Idcntlfi 
cattem which mlcroecoplc analyala makee poaaltde, 
diooM oommeod ICeelf to all tboae who are working 
In the fidd of textile Idantlllcatimi for the eetablMi- 
oMDt of a ayatem of uniform nomendature of textile 
producta. 

Swtw<ir*» Crwp—fUi CtOMt ud How They 

BbyBe AtoIM 

By J. A Tuylw. Ctptaiii, Madicd Cwpa, VAJN. 
WIUMSB*S cramp la a apannodlc contraction of a 
mnade or group of muerlaa, an In the catrea of 
the legv, the arsie or the belly wall Mnede cramp or 
tetanle contractare reettlU from what la called aiunma- 
tUm of atImulL The repeated and rapid contraction of 
a mnade Inducea fatlgne and then temporary paralyala. 
The degree of fatigue neceaaary to produce gwam 
would, ii count, depend on the tone of the moecle. A 
weak, nndeeeloped mnade would become fatigued 


aooner than a well derdoiied one An Important factor 
In mnade apaam la the aceumnUtlon in the local circa- 
latlon of waato product* Incident to exerdae known aa 
**fatlgne atnlfe.** Thoac fktlgUe atuffn undoubtedly act 
aa a cbemlcal Initant to the mnsde, inerraaing It* ana- 
ceptlMllty to tetanic apaam Therefore, the aotitlte of 
the local drcnlatiun la of tmmenae Importance in thle 
connection 

In Aaiatic cholera the enormoua rcdueilon of bod\ 
flulda by dlarrtera Incrcaeea the vlacmdty of the Mood 
and producfa marked Interforenrea with the rapLIInry 
drculatlon. In tbia dlacaae the patient expcriencefl 
Tory dlatreaalng crampa In the muaclea of the abdienen 
and of the calrea of the Icga. 

Men who work In the hot fireitMM&a of ahlpa, CHpo- 
dally Inexperienced firemen, anffer from almllar muacn 
lar cramiM. They work hard drink a great deal of 
water, cold aa they can get It imraplre profnitely and 
often chill the bo^ aurfacea by atandlng half naked 
aader blowera and ▼entllatorM, 

With normal exertion of a muade of good tone and 
with a normal drculatlon, tetanic npoam will not oc¬ 
cur The weak muade or the over stimulated musdo 
tends to apaam, and apoam la further favored eltlier 
by an exema pr^nctlon of fatigue stn/Ta or by the do- 
fldency of the local oIrculatSoa on which the removal 
of these faUgue atufTi dependi. In the caae of the 
cramps developing In cMem the drcalatory dlatnrb- 
anee li the chief one The muaclca are InanflldcnUy 
Dourlabed, enfeebled, and so predtapneod to apeam 
from the amalleitt degree -of exertion and the caplllHry 
deficiency prevents the removal of the chemical prod 
ucta of muecular eontraction.> 

In the caae of firemen, the over-nae of the muaclca 
and diatnrbancea of drculation act together in pro¬ 
ducing cramps. The profUae sweating rednrea the to¬ 


tal bulk of body flublH and the t hilling of tbo body 
aurtuce along ultb tbe consumption of large iiunutitles 
of water, tend to 1*01180 a i*ongi^lttin of the internal 
organs with a cnnseiiuent rullattriil am mis lu the 
Hnperflclal b|ood vessels. 

Prafiridul condustnns to be ilrawn from these facts 
in relation to swimmers cramp arc simple l>o not 
stand about at the water’s edgo tcHt lung before eu 
tering the water iVlilIc It is a nilstake to plunge lu 
nben the body Is greatly ovcriibated, it Is Jaat as liad 
to wait a long time to eool off first l>o not go lu avilm 
ming after a hc^irty meal or after ctitisamlug large 
qaantltU^n of i%oter Hc^vcrnl hunrs should Interrene 
between a big meul and swimming 

Id Uie next iduce, when consldc^rlng snliumer s t nuop. 
It should be rcmemhenHl that an Iniintiig 1 » n very ac live 
exerdae, eallliig Into play nearly all the voluntory 
muaclea of the body und it la tasy to overdo The 
amount of exertion which can safely Ite made In the 
water without liability to muwJc aiMisni depends In part 
cm muwle tone The pensm who takes comjmratitely 
little exertlao cm land, whose' muscle's are more or less 
soft aud llahby c'annot reasonubl) exiiect to mako 
undue calls on his musdes wlthmit uuplc'asant and 
dangerous conseque rices when he is cxorclflng In the 
water 

It la imarible that gwlminlng In very cold water may 
huTefiKe the tendency to cramps K\in when cxerHslng 
only moderately, must iieofile Hta\ In biilhtiig tesj long, 
crumps may conie from iong-rontinned nMMlcmte use 
of the muscles Just ns rondlly us fmiu excossUe use 
of them for a short time 

Considering the large number of dentlis thiit oocnr 
annually through awlnnucr's cruitip, nsire iiiougtir rind 
can? shwld bo ac'cordtHl this subJet t In many Jnsisoces 
It Is due to curelessncsB or lack of knonlHclge 
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Making the Flood Dam Itself 

A Simple Wire Necdng Structure That Gathers Mud, Boulders and MueeUaneoas IMbris M Fectas a Banlar 

ByJ F.Sftmg^r 


O Nfi icreat idea. Mug 
priwend todny In the In- 
diutrlHl work! Ih nutoinHtto 
«»|)enitloa HtHuctlims It can 
be fnllF rcullEcd The raw 
material la tlien irat 

Jn at <M)e eatJ and the work 
taken away at ttie ntlier with 
tlie desired operattona com 
piflted Then there la fieml 
untotnatlc operation when 
(lie foil Ideal can nut be 
reallMd. Here tliere moat 
be homan control and atten 
tion for part of the oiwra- 
tton The civil englneem 
hiive not ilone a great deal 
along tbia line, mo that when 
Homethlng of tlie kind la ac* 
fitmpIlMhed, It la nil Cite more 
worthy of attention. A ease 
In point Is u rather novel 
of dam that is being 
developed In OallfOmla TUIh 
daiHf om« frtarted, bullda It 
wdf An the initial oonstriK*- 
tlon Is highly economic and 
tike remainder In nceom 
pIlMhed HOUimatlcully, tlie 
**0111 of the ttnlahed affair In 
very moderate Indeed How¬ 
ever, this type of ntrocture 



The Pratt peroM dam InatallatkHi after nombial Mood. Nete dead braa^cii leaves and oChar lasting 
debris which have been caogkt and held 1^ the aheleton-Uke atmrtare 


In Wkt usable everywhere, nor In tlie metlMMl nnlveraally 
applicable llul where the finished stmetore fulfils 
tike demands and where also the cundlUons make the 
Memi>aQt€>nuitlc method ufipllcttlde, we have a splendid 
nvoilt 

Tnrrentiul atreamH are nitlier famous for the trouble 
of wbk*h the)' are capable They can bo curodl, and are 
Ikelng cured, hut the usual nieihod Is rather expensive 
The result Is that but little Is done, unlean conditions 
are au<*b timt a profit may he secured by the use of the 
IKiwer water ImiskundiHl TIks upper renehes of the 
Ht Maurice Bl\or In Osnadu have been put under con- 
tnd at gwU expense Hut this expense is Jnatifled by 
the hydroelectric power stations downstreani. whose 
oiieratlon Is thus extendetl HlmJlarly, the Catawtm 
River In the South luts been imt under limitations as 
to whttt It Is pennitteil to do 
In flood aoHSons. Rat, aside 
from the Insarum'o to proi»- 
erty nml life, tlie expendl 
tores hir tlm contnd works 
are oxiiectAd to bo warranted 
by the money return secured 
through convorslon of the 
energy Into electric current 
Rnfortunately, however, 
dltlons are often unfavorable 
from the point of view of 
those who wish their money 
to earn more money Invest¬ 
ments from the hamantto* 

Tian point of view ore to be 
expected only from imvern- 
ments and philanthropists, 
t^msequently. the deveiap- 
ment of a cheap ty|ie of data 
Halted to the porpoae of 
(becking the floodK of a tor* 
rentfal stream might easity 
turn out to be a distinct ad¬ 
vance In a hoiminitarlan 
wny 

The OaUfornlB ikiui, which 
Hitpeors to be the Invention 
of Mr A. A. Pratt of boe 
Angelea, Is started on Ita 
way to cmupletlon fay a sim¬ 
ple skrieton-ltke constroction 
imllt In part of materials 
(lorn* at hand Thus, posts 
frotii the nearby wooda may 
lie set op at special points 
In the stream bed and thesa 
connected np fay lengths of 
wire netting. Other forms of 
i^tmitrnrtlon are permissible, 


If they seem preferable for particalar cases In liand 
The broad Idea conslNts In the metton of a system of 
ofastrnctions which are sufficiently open to permit the 
water to flow through rather freely, hot which will 
nevertheleMi stoti and retain floating debris, sach as 
the dead branches of trees and other smppings of the 
vegetable world As these ai^Cliitittlate, the flow of the 
water becomes more and more Impeded The checking 
of tlie flow of ronning water carrying slit and the like 
tends to rcMUlt In the deposttion, first of the henvlmr 
partidca and bits, and, us the retardation becomes more 
effective, of the flner and less heavy particles. The 
floating material Is stupiied and made to pile up and 
check tlie water, and this hlf^mnce of flow results in 
filling In the Interstices. Ultimately, what Is the equiv¬ 
alent of A solid structure Is produced The water Itn 


)»totmies 
moto uni oh 

the cvrrmit riowe Obarse 

and then IM sedt^Mot Is de- 
posttod in tiw fanttam of the 
pool If ite flMua Ml is 
rocky nod bofO thto 4 scknii- 
tton of fliiimeat tobdg to fill 
In and cover npe After a 
Hme. hdweterj df the flood 
cootimisfh the top of the net¬ 
work win be reached fay the 
ttCcnmnlettoM and the water 
will flow over the etrncture 
and eonftBoe on downstream. 
The dams nro anchored for 
ther upstream for the pur¬ 
pose of holding them in place 
until their wel^t has sufll- 
dently Increased to prevent 
them being carried onward 
It Is said that, when once 
the boelna couiinence filling 
up, there Is no danger of a 
shifting of the stream bed 
These dams are built In 
iqrstems. Tbua a cross-set*- 
tion of the stream and bed 
may show on Ixrth sidea a 
stepped arrangeme n t from 
the bottom up. Then, there 
may he a second stepped ar- 
a kmgitodlnal section. This 



rongeuMUkt dliMjiieed liy 
lattar arrangement suggests the ti>rrace*llke form of a 
natural rapids. There seesns to be a rule which re¬ 
quires that the top of a dam ehaU not rise above the 
foot of the dam next to It upstream. It Is to be under^ 
stood that the foregoing sets forth only broad features. 
The stoice hack of tlie porous dams may be cut up into 
rectangular compartmenta Two sides of** each rsi*- 
tanifle may be made to parallel tlie current The other 
Hides will then be perpendicular to It Tfais oompart- 
inent conatructhm may be utilised to control the eroos- 
seetkm of the resulting Impervious dam that the strenm 
will build. 

The terracing of tlie sides of the larmm bed tends to 
confine the most rapid current to the center, and the 
less rapid currents tn the two sides, the currents slow 
log up as the honks are aii- 
proachod 

Beyeral years ago, a stretch 
of porous dams Wbs con 
Htructed In the bed of Laurel 
Creric Canyon, near Los An¬ 
geles. Part of the region 
tributary to the creek having 
been honied over, the tor¬ 
rential clutracter of the 
stream was Increased* More 
water rame and It brought a 
great deal of material with 
it After the flood. It was 
found lhat the pne-mlle 
stretch of dams warto good 
coodltloiM and that about 
mm haodrsd of the eeoond- 
ajry eorapartments Imd been 
mM^vWlth material, 
was a 


H.M iMrtallatlM ,( PnM tfcnwi^ 4^ AlMltf S t 


■iMNt» feat Vidti 
AflOCbsr poppnsdam iffs- 
tom WH oonstractod tor the 
Watsr OonservsHoa Afsocia- 
tion ot Blverslds^ C^k^ttorala. 
The stream wbosa sHgeers It 
leas to eofitopi to a '^^obntour 
eanat** Vm to it is a wide 
flbdd riuuitiri * Umt 
of th* Ttor ths stream bed 
to dqr* tt to very rocky, 
brim ttrfritty ptr ewfl with 
Hifl medium riaed 
feriMera. A ngtorgl wator 
totriB Uee below the upper 
rirotoiflitosrogiofl. it was 
cheek'tiw-MW* 


water, or a tavys part ef ^ 
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iliik <lamn Into tiM water bailii, tfom wjMefa It mtebt 

i«m«M and iMUlaad. 

▲ IMWOM dam 130 teat tana w«a tadlt amwa a nar- 
ruw piaea hi tha chttnoel At on# and a 40-f<x»t wing 
mt at rigbt aagtea waa oonstructaA Thara la otia main 
liarrlar ter tlie foil Iragth and two anpptemantal front 
teirriani^ Ima pnata 3 Incliaa In dJaniacer or augle 
iroaa wm planted In the vtraam bed and given a 
Mgbt abort It of periittpa 0^ feat IVlrt goja were 
aihdiored i^wtream back of the poate and nerved to 
awdat the poate In reahcttiiic downatraain thmata. Tlieae 
wlrea wart parbapa % Inrh In diameter and rettrhed 
back, MgTf 10 feat Tltere might 1^ arrrml gu^ to ti 
poet, the ooodlhona nnturally ruling in tba matter The 
aitctoragsa were made to lieav} honlderi and were op< 
imrcotly anlBdeiitiy aecnre, u they witlratood u flood 
in k'ebriiaiiy, 1020 The npright poate ware cimnectetl 
op by maana of angle troni^ and tba framea thoa pru- 
dooed wara oovarad with wire tneah. Tbia conafatwl of 
4 i fabric mada of ^4neh wire lauvtag S-tnch apertamt. 
Tib fabric waa, at tba bottmiit cai^ad vpatmm fur 
abbvt 16 teat and tba apron no formed weighted with 
bonktefn. 

Tha Tabraary flood tried out the dam. After It waa 
mwr, tba atroctim waa aaut to ba andamaged On 
FebtWry 23, the water waa flowing over the top of the 
npper dam In a atraam 4 feet deep. On the following 
day, tba water had dropped 
Z teet, bat waa of cinirHe 
dvttll covering the atmctnre. 

It ta dalmed that the 
t)aclt>eattlfig action of tlie 
«>Tcrflow from a bntlt-ap dnin 
of tbIa deecYtptlon dlfferfi 
teom that which occnm In 
tba caae of the ordinary aolld 
dam. The Inventor nuya 
‘'After tbia mnttreaa la com 
plated, tba overflow then 
acta exactly aa It would to 
tlie caae of the aolUl dam, 
with the difference tbat tlic 
bHck^rntting can only pro¬ 
ceed to where It eneountem 
the mattreaa prevloualy built 
by the atnmm Itaelf, when 
the tnanace cnaaefi. With a 
mdld dam, when tlH» back- 
ciittlng reachea tliU luime 
point, It connectM with the 
water percolating from the 
reacrvolr and a channel la 
npt to be opened umler the 
atmetore, which automatic¬ 
ally mlargea until the wdld 
dam fnlla.*' 

The stream here reaiated 
bus a gradient of uoorly 4 
per cent. It may be ulmoat 
or quite non-exlateot or It 
may have a depth of 4 to 8 
feet and width of 000 feet 
Boaldera and small plecee of 
aolld matter are carried or 
rolled alcmg by the swift 
<'ttrrf<nt Bed rock la evar> 
where oat of sight near the 
location of the dam, covered 
up doabUeaa by tha material 
brought to the spot and depoalted in the years gone by 

Ttia foregoing account refers to a sy ste m patented 
b> Ur Pratt Jniia 4, lOlS. A haste Idea of the scheme 
•rpntemidatea tha aatabllshment of a central aertea of 
duBw located along tba longitiidliwl line of greataat 
depr c aa l o n In the bed of tlie stream These dams wilt 
be of abort or moderate crossHMctloii and do not aeak 
to dam the entire stream In foot, each may be only a 
fraction of the crosa-aection of the stream In flood. 
The one located farthest downstream ta aat at atqr 
liolnt conaldefed fawwable The next upstream from It 
will have Its bottom on a level with the tup of tha first 
or perbapa a trifle lower The sucoenrive dams of the 
ce n tr al aeries, as one goes upstream, will have tbelr 
boctoms at the level ow a little below the top of the 
p 9 Zt dam downstream lb tha series. This central ae- 
rlse awvea to locate and Mina the course of the stream 
at aU ttuea whriber It Is la flood or not To each rids 
af ft, another loilgltnAinal enrles Is also arranged Tha 
tert aaoa t dam la each seriaa win ha abraast of the lend¬ 
ing dim ef thn cofitnA oo um a, hot ast at a level such 
that4tshottoe|twUl ba at subntandaUy tha Mine hatgbt 
at tba topof tim dam to fbn4girtna4Nriea. Tba next 
dame gpeteeaii to theaa stoa aeriaa wUl ba 8imi\ariy 
locaM^wtth yweet to riia next dam upstraam of tba 
A|ri«i4*a|itiStrl«<r. Otb^KdaMrtaa 
«M JMUrtir iMt lA tb* 1N4toti ot aw 4u, ta a tnu» 


verae s eri aa beliig at aob atao tlalty tlie saute lin’el os the 
top uf the adjacent dam on tbe side of ilie center of 
the stream. The ends of dattM uri* wm connected with 
the ends of othern downstreotu lUut uro nt the uaoH 
tmel Gonqstrtioente will thus be fonued of rectangulur 
plan The wire-iuesli walls tow uni the center and 
downstream are at tlie level of flic topn of tlie nnif 
tresses formed in the adjacent couiimrtnieniH. \V1ien 
tlie nrnttresNes are ull cuniptete, tlie wltole uffulr will 
be a aerloH of sfeiM wlietber one \tewH It cnwawlse or 
hingltudlnany The stream will flow het\\w*ii tao 
flight of steiiii. 

Tlie «fte[)i( teiKl to hecunia pcfrmgneiit efiniiemH In ili« 
Ktreatn 1x4 bMnmse of the sand and other hard mid 
ImperlHluihle muterfiU arrested by the nitttfrcHM'H of 
vegetutde df'brlri that form If then Mlxmhl he u imniv 
natural sutiply of aucJi ddhHs, the depoMhhui «>f sand 
him! thn like might have to he usalHtetl elUx'r hy using 
ft closer mesh or by providing vegetable waste Whiif 
iM essential Is that the water be checked In Its flow, un 
this Is tha manner of getting detmstts to form Of 
course, If there Is qultwdi flow of smalt himldoni, these 
may become an equivalent of vegetable diMitiif. Tlicv 
will be hatted by the wire mesh and build up a Imim. 
open pile This In turn will check the Imiietus of the 
water and bring about tlw deposition of sand amt the 
like 


Smne Sim^ Polnten mi How to Keep a Car 

By HatoU HolliiiRidiciid 

S OUR people wonder why they are sick when tlH»\ 
don't take a bath hut once In two weeks, and 
some paople wonder why their car won't run when llic> 
don't dean It hut once a immih, nml then never tom h 
tbe inride of the motor Whnt we need Is not greater 
motors, but drivers who will study the construction 
of a car and treat It an though It were human 
Tlie v«y first thing Is a familiar warning—keep the 
Inside of a motor free fmm carixm, but everybody 
does not know how to do it To start with, have the 
valves properly ground aiul^ adjusted and all carbon 
burnt out After this Is ^1 done, a tescupful of 
kerosene pot through the pet-cocks twice a week will 
ke^) the motor In good shape After the kerosene In 
eqoafly dtstribated through the various ryllnders, tlx* 
motor Bhould be given about ten turns, either by liand 
or hy Using starter This win soak the entire motor 
wttb krroMPft Then apply the swltoh, giving the 
fuSiior a msdlum amount of gas. In cold weather this 
vpteady^ dmiM he gpplM after the motor Is warmed 
vPi hr to Nkomibg to tbe garage to the evening, other 
wlae toe fltotor wUI require some skill to start After 
the motor, to started and gate warned up, running at 
a medium speed, open on* pet-codi at a Hme, while 


motor Is In cqierstloa, and yttu cku notice Lite flm* 
pieces of carbon corntna out This kerosene cun uImu 
be uppll^ by nsing a aouill oil enn, applying Ute kero- 
Henc through tlw air ndjantinent of the carbureter 
while the UHitur Is wuyni niid running st a medium 
HtH«d, as the motor doun. 1\hlle kerosene 1 h 

lieliig niqdled, keefi hafld foi tlic throttle ctf enrimreter 
and Im reuse speed 

Anntlier |Hilnt Is PeiD»Ung the plugs once n week 
and Houklng them In a poll of kerosene o\ernlKtit, then 
using a little etner> ott the points, dr>lng them well, 
also adjusting all the pofnts nccunitcly U* the thlcknesH 
of 11 dime Then see fhat none of the isireWiilnM Is 
broken, uhkh will caflHe a missing cylinder Alsi» 
see (hat all the |M»nw1alns art tlHiroUghly tightened lo 
small nuts that are at tin top tkf iKirt^nlns After 
tills Ih dona, eucli plug slioufd haw n wasiter and Is 
tlHir(»uglily lightened In tlie ejllndtr head 
Most iieople lutve tnSihle wllh their motor heating 
up, and It Is no wondtr when the water that Is In 
tls* mdlator has collectetl so much rust and grit that 
It has shut off the dmilutlou tlin>ugh the various cyl 
itiders Ihls grit Is retiio\ed hy running the front of 
tlH» fur o\or It manhole nr drain, while the motor Is In 
o|icrutlon Ion will flhd a small outlet plug at the 
iKittoni of tlte radiator on all makes uf (ars. After 
iqienlng this, fake off tbe lap fmm tlie radiator water 
Intake and apply a Inxie with 
running water f^et tbe iwh 
tor run until the water from 
the outlet pfiM* becomes dear 
Tnu can easily notice the 
odlected mst and grit as It 
comes from the outlet pipe 
Tilts oiM^ratlon once In tw<» 
wc^eks, together with keeping 
tlie »N»llng fun well oiled 
and In iterfeil running con 
ditiun, will gl\a you a per- 
feet cooling system 
Oil slsmld be drained from 
tlie imnk case onee In three 
iiHinths and new oil applie<l 
The same should be done In 
the transmission and differ 
entlid cases, and these cases 
Should at ull times have the 
proper uuuiunt of a grssl 
quality of oil aiwt grease 
An (Htiisltinal H|i|)IIcatlon of 
neutsfiMit oil to the clutih 
win keei» It tn gtsid omdt- 
tlun togetlier with keeping 
the grease cup well filled 
The brakes should be |»rop- 
orly adjusted After jacking 
the rear of tile car up, with 
the motor running In low 
gear, one man should ofier- 
ate the fmit brakes laick ami 
forth, while anotlicr am^l*^ 
kerustaie to the brake hands 
This will reimne all grease 
and grit and give perfect a^*- 
tlon on tlie brakes. If tia* 
Iwake linings arehadl> worn 
and }ou want to come down 
a Htebp hill without rtdlnlng 
brakes, aiqily lusie of mn 
ntng water for about n\c minutes, soaking each brake 
lining In water This will expand your brakes and 
gl\e you quhk action for a slwirt time Keep all parts 
of machinery oiled, and tires pro|H*rly Inflated to the 
profier nunilxv of imunils One (Inqi uf oil upidled to 
the valve of the Inmn* tube liefore air Is ufiplleil will 
(prevent any air fnmi escaping from tire 
A rag iiartlaily dainpined In kerosene and oil is an 
excellMit remedy to renio\e all sand ami grit from the 
body To keep from scmtclilng tlte paint on the body. 
,gndit enre should Iwi taken to shake «iut the chflh thnr 
oQghl> as vtm go along as this <loth will accumulate 
math grit, width Is ^*'■7 Injurious to paint After 
this is dtine, a denn piece of silk doth frtmi an tdd 
shlrtWHlst win wonderfally brighten up 1l»e paint 
III drixlng a car do not advance spark on start 
Ing, or on o IdU or benvy pull, or >our inntttr will 
start knocking Itestart your sfuirk and you may mil 
get the staged, but yon will elindnate the knotk and 
make your motor last twice oh long and sa^e your 
repair bill In running your naitor idle, slow thmn Pi 
lowest possible speed This will kee|» tbe nador frtun 
heating up and eliminate the ctdlectlon of carlsm In 
the motor and will also save the gas bfU In starting 
and vtopplnff nt nil times shift to low or Intermediate 
gears, which will sove yon the strain which would come 
on tbe motor by pulling In higli gear 
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Aftgr the flood. Recoding wnten hnvo eroded the depodted sands In oceonUnce with the Uyont of 
the stmeture. In fact, Uw dwanof la antomsUcally oelf-cleaiiing 
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Why Not a Nation-Wide Building Code? 

Kcbcurcli Wink of tht* Bun-au of Standards with a View to LiairfiJiig the Truth About Building Construction 

By Ceo H Dacy 



Bnck wall, showing the fusion of th« soft grades of brick at 2150 degrees Fahrenheit 


KN 1 liitUHi* 

ImU'^Inu < 11 k ( H 11 o h 

Itiiiltliii}. IniKltfiiiiK 1111(1 

i i*ii*^irucficiii hit l< nc*j( 
liiiM run^ up 11 rt\(tx( Knj. 

INIi liulls-e\( tn till txteiii 
I )i a t (lOM riiiiit lit oflUlitN 
and uiUlHirlxtfl I etl o r ii I 
iM lit ii>K an nciw di votlu 
M rIoUN Hiu^y and t* 

I la niiitt«*r of h) sit unitIxliu 
oiir )i a p )i a X a r d, lati li^as 
uiOhdin niitlaalK, luoilo'^ 
and of (‘oiiHtrui 

(Ion 111 iHiriliulnr, H<KTr 
lary of C-ouinurw ll^rlieri 
IliHivir huH IntimilHl lilm 
Mtlf In thi satlHfiif lory wilu 
flirn of uur uutloiiat lailhlttu, 
t iilhtnu His (‘ffortH liavu re 
Milted In I ho ori^unlnition of 
a H|H*ciul coiiiiiiUtiH* of nn 
iloiial nulhorlties from tin 
l( udlng bnlldliiK trades nml 
iHMK.Iatiil liidUHirles who, al 
ihiH wrlUiiR, are eiiRiiRed In 
(lie roniintlim and |>erfeotlon 
of Htandardlxed butldliii. 
tiriloM, plunihliiK dsles, hurtl 
ware eodes and the llki 
In thin work of uiilforni4 
Hiatidardlxlng the \nrlouH 
hulldliiK trades mthltlos 
(Ite nat tonal II u reii u oi 
stiindurdH Is wsHierutlnK ami 
doing the majority of tls 
p^Htlng and tlieoretkol — a** 

H«ll an mmh of the liner 
pntatlvc and fumhimental— 
researfh iiinl InveHtlRalluim ou building nathoils. 

lllKht now the Htimdards cxinrls an ouaiairlng the 
nN|iiln ntentM lu building c^kIi*h of wnia lUlO rltU's In 
Hiller—as fur an Is inwhIWo and jinntlnd—lo slamk 
ardlse and unify IheM' eoiistruilion oMniiiuiidimiit’^ and 
Ut forinnlate reastumlde mh^s and ngulatloiiM wliUh 
will be the basis for iK»tenitiil and safe oawtruotion 
there an np|)n»xlnmt( Ij 4“>0 dtleH In the e«uinlr> nf 
premiit wlM>nc |s»pulHtU»iiH rang* fnun KMSM) to J i.UUO, 
thill are rwd ginerfKMl so far 
HN hiilldlnff u(tl\ltleH iin 
ii»ms riMsI by standardised 
reunlmnenls. At leisl or> 

Iht (Silt of then*' (Mies hH^* 
no hnlldliig codes whiitMif- 
e\(r while tlie minor 
inuiih Ipallthw whh h ImwisI 
anv c(Hh*H at nil In soim 
nisoH offer a sort (tf (rn*y 
(inlltllk«, lutorogennms an 
Kortnunt of unrelaMsI cfsles 
whUh dovHiilL together In 
alMiut the name way that o 
w|imre In related to a circle 
I »ul of more 1 lain 300 Amer 
lean dtlon with populations 
In excosn of 2^000 one^ 
quarter have no hulldlng 
c»Ml(*n while the construction 
minlremenlH enforeedby 
iimnv of the cities which 
have codes are v a r I a b 1 1 
without any niKuireiit cause 
TIh* common |dan followed 
In cities without ortliodox 
building (^Hles has l>een to 
use the Stare building codes, 
th* Are underwrlli rs ciKlen, 
or th( declsloDs and Judg 
iiienis of npcchil committees 
of inunlclpnl autliorltles 
The Federal Go^ernmonl 
huM no isjwer In the matter 
nf these building regulations 
otherwise than In an ndvls 
tir\ ('iipiirlty, on Udn work 
rcHls entirely with the dlf 
f4 rent states ami iiiunletpall 
The proposed vtund 


urdlxaltoii of const ruction refiulieineiits would lie of 
outstanding iiHsIstiince to I he smullor cities which 
(annot affont tho licn\y ex|»ense of formulaling deflnlto 
hHul building reguluthtus. FurtheniHirt, anch stand 
ardixiiiloii would uiidoubtixlly result in a iparkiMl 
curtailment In hulhlliig costa ami eiiulpiiant liistalla- 
lion ( \iH.ns(‘H In intiiiy cases, lla Hureau of StuiHlurds 
In nHludng tite matter of building c(Nh sjsteiiiatixHtUm 
to a wf>rkaday basla Is conducting worthwhile. 


unique ami orlgtmil tests iind 
investlgatliinH. The reanlts 
(Muanatlng from these ex- 
|)erJn)ent«l Investlgutlofui an> 
of basic importance In em 
pliualBlng many of the most 
slgnlAeaiit factora in build 
tng codes which, heretofore, 
have either Ignored 

tlintugli Ignorance or have 
l>eeu neglected through care- 
Icnmees. 

Prucilcal, fundumental and 
essential tests are being 
iimdo to ascertain the fire 
resistance of various types 
of wall ounstruction. In one 
of the Qovernm«it testing 
laboratories, large rolling 
steel frumcH have been con- 
atmeted and are placed In 
su(*cesHloii directly above a 
series of ]N)wi«rful oil burn 
ers. Brlik wall panels of 
different tjpes 10 feet long 
11 feet high and 8 to 12 
Indies or mure In thickness 
are built In or dose to this 
steel frame funning one side 
of the furnace chamber and, 
subsequently, exposed to 
llame ni iJou at high tem 
|H>raturcs for long periods to 
determine their reactions to 
( o u 11 a u e d Are exposure* 
r,ciicrally, these test panels 
are Ared continuously for 
aUmt 0 liuura or until tiny 
fall, or show excesalve de¬ 
terioration and injur) The heat generated by the oil 
burmrs Is such that at ihi ind of 1 Imnr, the tcni 
perature of llie furnace Is ralsHl to 17(>l) degrees 
Fahrenheit, while It rlw*s t** 2M00 degrees Pahr at the 
tennlmilion of 4 liours and attairm the tM>iik point of 
215(1 degrees Fa hr ut the did of 6 liuurs At this 
latter (etiqieralure fho lew rtwlHtant viirletlea of lirh k 
melt on the Inner face and isiur down over tlie impaired 
panel tm shown In tin Mhiritrutlun ubo\e 

The Government sdentlsts 
and englneirR In chiirge nf 
Ihesft experlmiMilH meusun* 
Ihe bulging and Imllnutlon 
of tlie punel walls towanls 
tlie Atuiies In order to deter 
mine under what conditions 
the Are Is liable to cause th( 
cfdhtpse of the brick walls 
\ urlouM elcctrlLul Indicating 
devices are used to raeasun 
the temiieniturtM at different 
IRirltoDM of the walls during 
the tests, more than lUOA 
such temperature readlngH 
licdng taken in the cose of 
each wall punel that Is Ared 
To date, the tests have In 
(laded the tryouts of both 
solid and hollow brick walls 
of 8-lnch and 12-lnch thick 
nesses. The steel frame In 
which the brick panel is tmllt 
and the panel Itself when 
ready for test weigh about 
35 tuna and constitute the 
roost Ingenious method ever 
devised for exposing brick 
walls to Are hasards for ex 
perlmentnl purposes. 

In the soltd wall panels 8 
inches thick, 2200 bricks are 
used, while In the oonstme- 
tlon of the 12-Inch test 
panris 8300 bricks are re¬ 
quired Where hollow brick 
walls are used, approxi¬ 
mately 25 per cent less brick 
la used while the labor ex 
penses In bolldliig the wall 



The ateel frame used at the Bureau of Standards for the retention of the brlek paneb anhjected to the 

Are resUtance tests 
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lvw«>r thaiB ft^r •utid brick, mt l( Im rtfiorted 

la iMamli tbe imipmie ot tlw lubunttury lire tort* 
with tbM brick wmibi is to dotcruitne the etoblllty of 
the dlffbrent welU. U they will btichle dedOedly where 
M%w«id to oxtreioee of beet nnO flame, and wliether 
or not tbcgr will comloct beat to iiie extent tliut urtlclee 
niKl goodji tftored on riie oytiioelte aide of tlte wall will 
hUio be flrcd^ damaiced tbe nhnonnul de\elopmeiit 
4 tf bent Tbr experlmeotui pmiele are teeted under two 
different oondlriotw (1) With the walla under full 
reetnilnt mnd built solidly In tbe steel imnel, daptieuttnff 
cQitdlUofw that obtain In the lower floors of a tall 
ifuUdlng, and (2) with open simcee left around tbe top 
and (6deo of tbe walls to allow them to expand. This 
latter urranfement apivoxlindteH the condltlona which 
4>cear In light bulldlngii iind on tlte top tkairs of nian) 
boHdlngai 

During tbe last 18 nionlbs, tbe tiurean of Standards 
has been aaristlng the National Uroe Assodatlcm, the 
Katlonal AwMolatlon of Plasterers and tbe American 


Hlastcrenf Union to compile a standard iiluMtertnff 
code of countrywide appllcatloa. This work Is non 
nbout half completed and promises potentially to modify 
rascally SExlstent defldendes In plastering operations. 
Usually tbe aTerage home owner becomes more faraUlar 
with tbe plasterlDg ami platnblnff in his house than 
any other duo of tbe construction features. Uncle 
Ham's oonatmctloQ nntlsiiitles and other national 
agsodes are trying to standardise in black and white 
the facts and figures which will provide the bouse' 
ladder with accurate InfoniiHtlon which will him 
wliether or not bis siiecial >ih of plaatering Is good- 
amt If It is bad, why It Is unsatisfactory Tbe Bureau 
of HtamUrds has been cundoctlng new and original 
tests and research activities with lime and gypsum to 
HHcertalu inside knowledge about these materials, 
whlcli, previously, has lawn unknown. Plasters are 
iiuide entirely of lime and gypsum which ordiawrlty 
Iwve to be used together In most lotwUtles this meaus 
timt onn or the other of these materials has to be 


Imported at considerable trouble and extra expense. 
Lime Is used because of Its plasticity, while gypsum Is 
essential on account of Its quick setting charHCterlstlcs. 
Herefei^ tbe Individual properties of theae two 
'inateciahi gave no evitlences of interchangeability How 
aver, the Oovemment experts have already devtsed a 
system which gives plasticity to gypsum and n quick 
4 «et to lime. These Invaluable experiments will result 
In the future use of one or the other of these materials 


according to available local reaourcets but will not re¬ 
quire tbe use of both materials to tmoire durable and 
Hatlsfactory plaster surfaces. This meaiw a big annual 
saving to oontmetora, builders awl iwlvnte Indlvldunla, 
and Is the sort of w<»rthwl)lle InvestJgutlon which mer¬ 
its our boarty oomnwmdatlmi. 

The Bureau of Htandurds has also evolved a metlKMl 
of coloring plaatcr ao that attractive and urnuroental 
waU Untsbei result, which eiUnluate the neceaalty for 
using decorative wall luqter 
Idttle Is known shout plastering sands by either tbe 
laity or bonding exjierts. The Oovemment scientists 
lire now condocting a detailed Investigation of idastm^ 
log sands In order to auhatltute definite fkris and 
flgnres for our existent tgooraww concerning the beat 
tyiies of this bullcUug material They ore also devoting 
latrtlcolur attention to tbe perfection of a method of 
iiiuking gypsum weatherproof so that It may be used 
as a finishing material on the exterior of tmlldlngs. 
Their efforts have been dfeoClve la a reduction of fiO 
tier cent In tbe time devoted to tbe curing of sand-lime 
bricks and ttda has meant a great saving In pruducUon 
4 ^istii to tbe manufaeturers of this material 
At present, a sfandal new laboratory Is being eqolppod 
at tbe BursMt of Standards tor Inveatlgstlag tbs sffOcc 
of firs on dlltorent structural bonding materials, 
lliess testa show that timber kreafcens about SO pur esnt 
to total atrsngtb when exposed to a fire tempmture 
of 100 degrass Oendgrade. At expoaurea af 100 to 100 
degfess O, the timbers begin to give off light vototUe 
uMtorima, vbUeat tempmtures of 300 degrees C tbey 
heoooM soft end ffpoiw a 

Btcnetoml grate of atari b«gtn to lose strength when 
tbs beat reghSir hovers briweep^tbs 000 and 400 degree 
Ototlgrude m«rk, wtuie at expoeures of from 000 to 
OOO degtes a uteri tolls undop syersge working loads. 
If tbs triniiemnue IsJncreased to 800 degite a the 
very teet stee| poss p es cs oiUy a small traction of its 
orlgtosl s tr e ngth . The novel apparatus oonstots of a 
TiStrulntot frand of atiuctoml steel, a epedol loadUif 
meeftotosm ^ riectrlc tomaces tor sopplylag beat 
Uad nmnthktfhg the te mperature unUbne purotoOmt 
•vbfB tost J^erinl ttepeMtaie noohUnir de* 

vtei sdeuMd.wtth ttterosebipto ftumArn tor the 


of theae fire tests is etrlklngU Indicated whim one stops 
to consider that deMerucrtve oonfiagratlonH imnaolly 
cause ]iro|»eriy losses whkh aggregate (i\er 
an snumut equUalent to one-fourth the tutiil oiM^ratlng 
expenses of the ITnltod Stntea Government, iind Hhlch 
exceeds tlte annual uiqiruprlatlitns of the Unltcii Htures 
Army and Na«y 

An rietlric l<‘e machine capable of making one ton 
of ice dally is being used by the Federal engliieers to 
chill on experimental Hiamber wherein ull kimlM of 
building materials are exiamed to weathering cumlitlunH 
—lalxrratory dupllrattons of the deterhiratlfaM anti 
damages which obtain from tlie alternate friH^ara uitd 
thaws and the disruptive operutlons of Jack 1* nmt In 
u single du)’s exiiosure lu the ooUl cluinilter, a snmpln 
of building material such as sandstone, marble, granite, 
concrete or tlie like Is snbieeted to tlie same ntimlier of 
climatic Tidsritudes os It would undergo in one >ear's 
wentliering The rock samples are first iSNikivI in watiT* 



add than placed In the novel Ice box and subjected 
to severe and extended freeiHilg. Home of tbe samples 
see tooSMi and thawed 00 to 60 times which la retire- 
■sntitlve of the detortoratlon they suitor umler natural 
cundfttons in as many years. 

Tsris have bean made of aandstone sirallar to that 
used in the constriiriion of tbe White House and tlie 
Nattonat Oaptto) building When ritposed to alternate 
fteslag and thavrlng equal to 00 yean of weathering, 
this ttatsrtal broke down pnd showed marked signs of 
emrobUng. At tbe time when these Oovemment build 
lng» vrore erectril, ttds particular variety of Virginia 
osndstope was pcpnlsr snd tmrgriy used tor bnUdlng 
porpoess. The onty reason why the executive monrion 
snd tbs^pfltotal besdqnaiteib tor oUr itatlousl tew- 
tnskere bate ladled adl^Ung to because both bulhUngs 
aft protactad eOridntto and ^l against weathering 
totory by r e gu to r appiicatlOBs of watarptonf paint, 
which prevents tbe molstuie from penttrating Into tbe 
stone 


Oomplcte tests of every conceivable mixture and 
oi>mbiDatJon of concrete are also under headway as an 
Important phase of the national housebuilding problein. 
The unique flow table deeigucHl and perfected at tbe 
Bureau nf Htumbinls w»nte time ago tor determining 
tlie ifiiiHlHtemy (»f conoreie, Is Itelug atari to good advan¬ 
tage Id tlicKC stodtes U uknironflng ami oil proofing 
tests of comreic ciltnders are being condnetud, records 
Itelng ke]d the penttral Inn of coHonnuHri nils, fuel oils 
niul gasoline Into \url<ms mixtures of concrete No\cl 
coiniirewiion or < rushing ichIk to usccrtaln tlie dnniblllty 
of martile sliile, griiiilic nnd other rock material tor 
building uses are iiIho In pmgrcfw. 

The proiKribs of Itollna building tile uro liring 
cloHel> Htudlfri, tills InvcHtlgiitton baring been lu ottem- 
tioh for iilKiut mom Its. Ktre tests are being run of 
vnrftrtis kinds of tile fmiiiiintliig fnttu dllferent isn't haw 
of tbe country , 

KxteiiHl\e ex|)orlment8 biiie iilso been curried on to 
detinnlne the niimt etlUHtnl uud satisfactory metbods 
of Boumlprotilliig ib< walls, and floors of apart 

ment and ofTlce buildings, riie early Investigations 
liu\e Im^u ho Huccciwful timi wi»rk will stHin bo begun 
on tlie coiiMtmctlon of n new. lurge uiiil coiupItVo 
iiwustitM and sound bibomtor> where more varied and 
exteiwlxe tests will be run In the future 

Tile proper, durable and irih lent ntlllKutlitii of pnlnt 
Hs u preservutiie and proi«ior of wood 1ms been 
studied In detail and results of lnt«»r(>nt uud value to 
tlie average laymen have l)«n obtiilnod One comnnin 
uiuse of tlie failure of pitliil Is due to Its nptdl^'stbin 
In unsetiwtniible wefitlier or due to the fact tlmt It Is 
iqiplled on wiyt surfiic«*s. Tlie w'ood Harfii(*e to b<* 
INilntfri rimald lie wlmlly dry and the weather should 
be dry uml chnir when ilie imlnt U apidled In order 
for toiiiplete uifj proper iidlierem'A to the wood, tlte 
{Mint must Im^ eienl> tNHiletl o\er a moisture-free 
wuodtm surftK'c In Itwdf tlie thin layer of isUnt wbb h 
is betwetm 061 and OUB Imlies In thJrknessi, affonls 
hut little prot(*ctton uml adds pnirilcnlly no strength 
to tlie surfiii'e where It U appHeil unlcMi this work is 
omsumniutiri umler the iikwI dcalmble condttlonM. 
Light Is one of the most destrurilva ngenclea which 
muses iNilnt ro deterloraie middle Tills ex|dains whj 
the ibirk-<‘olunri paints are more durable and weather¬ 
worthy than the lighter hues and colors, us tlio former 
materials are more oimque and cut off the light more 
4rib lento to tlie extent tlmt tlie light bus Icms chance 
to iieiietrute to tlm €>ll whbh Is (he {oirt of (Yie paint 
wliUh Is most susceptible to curly Injury and decay 
One of the greatcHt oeimomles In Iiuusl ulul building 
decoration would oMaln If tin* public t^mld Ih* cdocateil 
Hgidiist tbe use of wldlc isiliit for exit rior uhc. Just 
to allow tlio damaging effevt of lt|.ht on iwliil, ohscric 
tbe north and south sides of a Ismse that has been 
imlntcsl for Home time liuarliibl}, the imlnt will fall 
on the Houtli side of tlie IhiUho Nfon* It licglns to 
deteriorate fwrlously on the iH»rilHTn cxiHmure, due to 
tlic larger amount of sunshine ami light nhhli tum- 
centrate their iittuik on the smith side of tlie bnlldtng 

Untie Ham's specialists are also rmuluitliig the must 
tluirfiugU aeries of extH^rliiicnts relating to tim ctirroolon 
whlih occurs In building nmt«rials, that have ever been 
attetiqittri Metai siKt'fs of larhois materials usetl 
largoly In midhI ruction work lai\e Issai oximsed to 
weathering comiltlons for perbsls «if five jears tit three 
different statlous In the couutrv, wIilHi illffer mate- 
rluU> in iltiiinte 

The DurcMU of Htumlards fias also carried on twm- 
plrte tests of all \urielles of stucco Jtortng recent 
years imire than ROO different iwnels of stucco Imve 
been lonstructiri and lesbri out umler nitiuil building 
exiKisure conditions Tlie panels—ivuli of which was 
10 tori hmg nnd 10 feri iilgli —have hewi plastered 
vrith different conihlnatlons of nmcnr, lime and gyp- 
aum, tlw common plnsterlng materials. Tlieoe pniiria 
were ereriod as jairt of tta exterior walls of a ntorage 
tmlldlng nt tbe llurenu and hnie lieen umler constant 
Htmly and strotlni siim rla'ir cuaipletloii Imporfaitt 
facta suib as tbe following resulted from tliesu tests 

(I) Cru< ks ubl<h liu\e 4Mt*tirr(ri have not been due to 
aettleriient but to nn tmpmiier mrilKri of nheathing, 

(J) Wliere hair was omitted from tlie first emit of 
{dailter tlie latli Is nsire coniplriely imbedded, (8) The 
lighter shades of stucco show cracka lean prumlDently 
after writing than tlie darker shades, <4) The best 
metlHMl of finishing stuccos la to produce a rough 
surface such ua the “rough-cast** or “(lehbleriash' 
llnlshesi (&) Stucdw may be satisfactorily applied on 
inotiollthlc, concrete baaea and (6) No fundamental 
cracka have been Identlfled over Joints In tile, brick, 
concrete block or gypsum block. 

The Bureau of Htandards has also run a thonmglt 
test of mom than 186 structural steel columns used Is 
vonstructlon work 
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Lightening the Draftsman’s Load 

Labor Saving Devices That Go Beyond the Familiar Sq[iiare. TUaa^ and R|Bie 

By E S Vm Brunt 


T HKRR an on the market namerons Ingenlooa 
vlcn devlgned to miTi* time ami latwr for tbo draftm 
inHii Thos, tt n«>vel device fur Inklnff dot-«tid-dash 
llnee conHintji of h trlunffle. T-eqiittre or etralffbt edge 
(Flgfi. 1 and 2) with un Intermittent groove <mt In It 
Jnst back of the edge, together with a unall metal 
attachment which can be adjusted to the nib of anj 
ordinary rnilng pen This attachment when adjusted 
to the ruling pen travels along the intonnlttent groove, 
the uncut portion of which causes tlte pen to be lifted 
off the registering the spaces between the dots 

ond dashes; while the cut portions form tlie dots and 
dashes. Triangles and straight edges may be cut with 
gnsives to gl^e any combination of dot nod dash lines 
desired and best of all, the grooves do not in any way 
affect the edges for straight line work 
A very convenient form of pntimctor combined with 
an ordinary triangle Is shown Ih Fig S. This devlcs 
saves having two separate Instmments to handle, and 
answers the purpose of a more expenstve protractor for 
most of the ordinary work in drafting, Uie protractor 
being graduated to angles of 1 degree 
Figs, 4 and 0 are “lettering angles** designed to give 
a quick and easy method of drawing accurately spaced 
guide lines for lettering drawings. 

There are six columns of boles, the columns being 
subdivided Into grouiw of three boles, while the holes 
of each group are Joined by scored lines. The flgors 
under each column denotes the height of the staiidard 
capital letters in thirty-seconds of sn Inch, The pur¬ 
pose of three boles In each group is to enaMe the 
drawing of three guide lines for each line of lettering, 
when tt Is desired to use both lower case and capital 
tetters. The **lettering angle” is designed to slide on 
the hypotenuse when making standard spacings, but 
either of the other two sides may be used to get other 
^Nidngs. 

To use the lettering angle the pencil point is placed 
through a hole in the desired group and the angle slid 
along the edge of the T-squire, of the ruler or of 
another triangle, the pencil point Is then placed through 
mother hole and angle slid back The lettering angle 
is moved along very easily by the pendL The holes 
sre tapered to prevent the breaking off of the pendl 
point The guide lines are very accurately spaced and 
drawn ranch more rapidly than hy laying off with scale 
and dividers. 

The angles scored across the lettering angle enable 
(me to obuin angles of 15, 45, ao, 76, and 00 degrees 
from either a 45 or 60 degree triangle, by setting these 
scored lines on borisontal or perpendicular lines of 
the drawing. The lines drawn at right angles and 
parallel to the hyiKHenuse are particularly valuable 
when sketching or doing work without the use of the 
T-square, because It fadlltates very much the drawing 
of one line at right angles to another Tlie lines on the 
lettering angle thniw no shadows, whereas the edge 
of the angle does. 

In Figures 8, 7 aud 8 are shown several forms of 
section liners. These Instruments are very convenient 
and useful where o large amount of cro« hatching Is 
to be done, espcdally If uniform sparing of the cross 
sedion lines Is desired, as In plate work f«»r reprodue* 
tion. They are provided with adjustments which give 
g vety good range of spadnga for the lines. 

The Instrument shonn In Ptg 0 la a spedal form of 
triangle in which are combined anglps for drawing lines 
of 15, ao, 45, 60, 75 and DO degrees, an Irregular curve, 
a protractor with graduations of 1 degree, holes for 
drawing guide Itnss fdr lettering and a scale graduated 
to slxteimths of an inch. For kketchlng. this Is a very 
useful Instrument as It saves having a number of 
different Instruments lying around In the way 
Thti universal drafting machine which Is shown In 
Fig. 10 Is, as Its name ImpItcA tn O^lte nntversal use 
In large drafting rooms. It ts one of the greatest tabor 
saving devices tor draftsmen on the msrtet It com- 
bliMS in one machine the T-eqnare, the triangles, the 
■cals and the protractor It Is atta^md to the drawing 
bosfd by means of an onclior plecgrameoed by screws 
rigidly to the board, the msdutf g biopcr then being 
attached to the anchor piece Tfib peraUd motion 
obtained by the double arm always keeps the scales^ 
at the same angle with the edge of the board In movlag 
than from place to place on the drawing. The edges 
of the ecalca are need as straight cdgM fbr drawing 
Unco. The protr a ctor scale la on the head, to wMch 
the ecale carrier Is pivoted This carrier U rissaped 


to the head by meena of a spring. By raising the spring 
with the thumb the carrier is easily rotated to set the 
scales at any desired angle. His wbide oporation la 
easily and quickly performed by the left ba^A leasing 
the liidit free tor drawing. It la estimated that la 
raaehlne drawing 25 per cent of time is saved by tike 
nee of this tool, and in dvll engineering work SO per 
cent 

Another device making uee of a parallel moUoa Is 
ths pantograph shown In Fig. 11, This lustnunent Is 
Used either for reducing or enlarging drawings, and la 
Invaluable for this par|x»se. It consists of four bars 
joined together In the manner sboira. The Instrument 
Is pivoted at one comer to a wriCht or Sxed standard. 
At another comer a tradng point (A) Is provldsd, 
which Is nMved over the outilne of tte draarlng to 1 m 
reproduced. The motion of this tradng point Is trans¬ 
mitted to ths pendl point at B hy means of tiie pandld 
motion, canatni it to describe exactly the same ontUne 
as followed hy the tradng point A. By changing the 
length of the ham and shifting the pendl point any 
dedred proportloni (within the Umlts of the maditni) 
may be obtained. 

For drawing elUpeM, the Instnunent shown in Fig. 
12 is very useful and convenient It consists of^a 
triangular frame tDounted on three legs* In the tower 
end of which may be placed needle points to bold ths 
frame from slipping when in operatimii On the rods 
A and B of the frame are mounted two carriers; O and 
D O Is eo mounted that it le free to slide on rod A 


In a largi emeunt oC carbon and Him Ittking ft wot 
agaht 

From this it ts roadny ceoogafted that ft 
prooem could bo devMd which woW 4tfls»|hatel||a 
DSeeestty of the carbon, the Wbels atosiUinaldqg Snthod 
would be rewftutionisBd* ms hgi been the dreiyk of 
BMuy sdentUto men for many ytiua. t^avgatod Into 
plain language thia means a method of making atSel 
direct from the ore Insteed of what moat sigpurd aa jthn 
tndtrect proeaeg now uaid. 

The public and tsch n kn l press haa been gbits aftm 
reospitly with various articles on this sUbjsot in widoh 
now proosssos and patents hsva been aired gxtinsIValy,. 
They mriglnste In fwmgn countries as wen as m the 
United gtates. The of an of them Is the 

trestment of Iron ore; Bsoally In a dnoty dlvMad ooodl* 
tioo, wun cool or Gol^ stao finely divided,, in a spedal 
fnmace heated with some redudng gas or other fuel 
so that the iron ore is rednesd or separated from It* 
oxygon and the iron oonvertod Into a metatlle form 
known as **lhui spengn"' Tbla la velathraly pore Iron 
e x cept for the oriftml Impdrltles In ftfs ore and It 
centatAS praetteaUy no carbM Xta qpaverrioii thsrafbrv 
Into Steel direct would be e eomperatlveiy simple mst^ 
ter exeept tor the fact that the Irdn In to* totm of 
Iron sponge Is easily reoxldlaed by the air when hot and, 
as It Is always hot la andi a proeem, tUa dreumstanoe 
has i n ter fe red with Its oonTeraton Into staeL ftecont 
patented p wev eses claim to have overeoose this promi¬ 
nent drawhsdL 


and V is free to slide on rod B In a bearing on 
carrier D Is mounted a vertical slyift Bl, the upper and 
lower ends of which form clamps tor carrying the 
graduated beams F and O At one end of F Is mounted 
a pen or pendl point P, while at one mid of O la a 
pin K that Is pivoted In auTler O and to which the 
operating piece O is sttsehed The handle H is tor 
holding the Instrument when In uee. 

To draw an elllpw the beam F is adjusted In the 
damp and securad with a set acrew, so that the dis¬ 
tance from the pendl point to the center of H is eqnai 
to one*half the length of the minor axis of the ellb^ 
In a like imumer the beam G Is adjusted so that the 
distance from the center of pivot pin K to the peocU 
point Is equal to one-half the length of the major axto. 
By giving the operating bar one complete turn a pertoct 
elllpee mathematically correct. Is obtained. With the 
ellipsograph shown in the figure etllpsea up to 5xD 
iDcbco In else may be drawn. Otrdea may also be drawn 
with the above Inotrumeiit, by placing the center of 
pin K directly over center of piece B. 

The beams F and O are graduated to fhcUltate the 
setting of the lengths. 

Another great labor«iv«r la a devlea tor gtampliig 
titles, lettering or dedgns on tradng doth. It fai useful 
only where the same lettering or detail is npeatod on 
a number of dtfferrat s h e ets as titles or stglidgrd 
details thst repeat often. It consists af hnt mjktng 
an Impremlon with an ordinary rubber stattiii, laksd 
from an Ink pod as usual, sad whits the tmpeesdon 
U still moist gpplylng to it a small aatouftt pt a 
specially pr epared blaifr powder The Sto^us >vwder 
Is then brushed on; leaving the ImpraSston jwrbU^ 
and dear go aa to remove any of ihe bftdc p bwder 
sticking to ths tradng oUur than on the design, the 
impreMdoD is washed with gasoUne, and than a iwoond, 
but this time a wUte powder is sprinkled cm the d e sign 
and nibbed tor a moment with the flagavu, Fhen the 
design, lettering or standard detalft UHl kg jetlda^ 
gasoHna-procyf, smear-proof and ready wop puk bw- 
prlitting perfectly. This process rigiiigs toft a finr 
momsnta aod gives perfect vasulia. 

Steel DimtfnmtliwOrg 

P RCMBBT day pcaettoe to the ited Indteoy prae- 
tically tho whole world ts to toseit frmi to s 
large bUst foraace, thus converting H into pig iron. 
The next step Is to transtorm fhU pig ftou Into sted 
by rmndtlng the pig iroiL or Wking It hdt as ft oomes 
from the blast furnacs and traastormtog ft toto toed by, 
any one of the stanterd proc estoei Thft pcatofta of 
smploytog the Wato fuveoes aMsas’fet^ Ihg reduo-^ 
tion of the Iron ore tolm.wltb whfth ttogfi ftjatoed 
three to tour per eent of ^ ^ 

tUa iron toto toed aMsas ftla tpmrfMX <«kQto of 
tida eafteg Meto tor toed ,14 jWto toW bte 4 Wjfft 
quantity of caihon to tt Pr etou r jwtow^toto ffUtofte 
then Is raduettea ef trsa oto to metahte iMo, puttlUt 


It Is not possthle la a short arilde of this nature to 
in detail the vartons processes that have- 
The most Important onas by names are 
the Jonsa process, ths Bouro^ tho Lang (Aawriesn), 
the Bssato (Fietoch), sad the Moffat (OanSdlan), A 
brief analysts of estoi to these wit pubUsbed in tiie 
Bcix»nno Amkucah Mo^itiixt for luly, sad mors do- 
taUed descriptions have appeared In iron and Htoto 
of Csssfs and the Conniim Jftolnf /asrnst They tol 
aim at the same object and differ la apparatus for xe- 
dueliig the ore and handling the iron sponge. Scsito 
claim to have been succeitoal la preventing the oslda- 
tion of the sponge and In ptoduelng sted eeouosricaUy 
Most of them use doctrie furaacee to 
melting and refining of Ihe Irou wpoow$ into i 
The great drawback to any dliectfrom-thwora proe-' 
eos for steel Is the cost as a competitor with the blast 
furnace or present methods. It Is dolSMd that the 
former can never competo with the latter In som 
localities, sndi as Canada or Oallfornla, it may be pos¬ 
sible to use one Of the new proeess ea , but not where tbs 
blast furnace ts now used. Boms ^ suth a prooes s. 
will probaUy be perfected but It win prObaUy he many 
yesra. It Is not ogfe to condemn it offhand tor stranger 
revdutloiui in metaUnrgy end in other toduatries have 
haen wrougfat, and the qnmrpaeted or even imeidained 
to yeefteday ft bat the eommonplaca to todiy and 


A Oswrltjr Spnjr SjntMi far OrAatd, 

I N ths Wenatchee fruit dlsfrlec to Weshlngton 
wheqe many to the onhafto aig land Fm a 
eonshMrabft stops, a nsw ntosm to spnolng la goos 
lug Into use. The previously adopted methoA 
still, to Oourse, toe prsvalint one, ft a potftM ] 
mrayer which moves about tbs ofdiard, the " 
liquid spray being apdftA thfoufdi a hoie; 
mtohod dftpsnasa vrttb toe pcttairift s qnlp msuL' and 
ntNtHntMVWmMlW* 

I Ja ^ f«lMA 




a iCdD^aUba tank fto boUmiff lift mtxad aanMUt nft- 
tonal bda iftsu estaftfthea at toa UMW vM to ,4nt 


....* II .mJ aaSA JJIiAip, 
tbv«««tr Vm 9m( mwh 
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• frilMW «1& aUtnutE aolikM piA rkhME ^kma Um «dg«> m tlwt a pn wttii a imUI «iUiiil»« pi«M UMt nmt emu* tb« lorfue of the trUnul* will (.mw a dotted or duhod Unt, S. Huto wltk 
I. ywUMhOt tfwMB** trttt tb* cidiMurE trtiMgh. 4. I. tottoiiiv URlOTt a ptMll bdd la om of tb* buki will draw a miklc-llno for tottering whn tb* trlaagto !■ altd along 
The lada 4; 1.1. tofttBa Ham te ptodariag arow hatebhig of mm* ngotor otarariar thaa oaa b« drawn ordlaarUr f Trfangla with aU angfaa that ars matriplaa of li d agr —o , and la addltka 
ommI a ainlralia. fdMo Hat hotot and a asatoi 1«* Ttot nahronal drafthig m a otitn a , a alagla apparatu that doaa tba work of all tha familiar toola, 11 Tha paatogmph for antomatle 
/ T'^ aowlag pa aridrgad or radoaad tealaw IS. Tha alttpaa aueUoa 

Bom Hf Um ligMikNH dorkoo that m bow oToUablo for Ug1ito«tng tke droftoman’o load 
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A Study in Offspring Herds 

What the New York Zoological Garden Has Done in the Way of Supplying BiaoA and Deer to Othera 

By Dr WtUum T. Uomaday 


T lJh New York SCtNili»id(Al I*nrk IinhImI lu tbi> tkeau 
tiful itrous Park of Ntw )i>rk (Mtx bait already 
nil envtablo record hm the motlier of henln tif nllil 
Niilmaln elaewhen Afti^r tweuty yearn of varied 
iiwlrttlen It In will worth while to Indnlge In a look 
Imikwaril to we what hnn lieeii ai*e<mi]dlnbeil 

Hy a Htrunae eomhlnatton of drcinuntaueen, the 
rnrk H llrMt adiln^euieiit hnn proT(*il to lie Itn inont 
Iniiiortaiit <me It renidtetl In the foundluK of the 
\\1<hlTn National Blaon Herd In nouthwentem Okin 
homa 

In mXi, tlie (rcatlon h> nuthmal attlou of the WUblta 
National I'nrent olTered a aoldeti opportnnlty to ratab- 
tlKb a blnon henl In (hat rtwlou The New Aork ZooloK* 
tnil S<iciety apiiroutJieil thi V H Dejiartmeut of AirrI- 
culture with an offer to iireacut to the Uovenunent a 
carefully meleetetl lierd of Ilf teen pure-blood blaon. and 
itellier tbein to OklaliumH, prorlded the Oorernmant 


Oklahoma emiihaniseil the fart that the new him 
mnae waa In tbo Texan fever brit, ami aolemn warm 
luipi cHjiie to the cIlnH^or of the Park tbat the dread 
lUnoane would kill the blnon In laiwton, Oklahoma, 
lieta were offered that not one blaon would anrvlve 
tbo Amt year Aa In many other caaea, the director 
of tbo Park had to annitme the reaponidbitity and the 
riak of action He felt tliat the P H Burean of 
Animal Induatry could aafely be relted upon to ahow 
Mr iCitnh how to nave the henl from the Texun fever 
tick Ml the rtnk was taken 
Ihirluir the flmt year that the sift herd spent In 
(IkluluHiiu, two of ttn iiieinlierM dleil <»f Texas fever, 
and one young animal was accidentally killed. After 
that, the commandable dlUgeiice of Warden Rush, aided 
by advice from the WaHhington Bureau, soon got the 
nltaatlon ocnnpletely under control and permamaDtly 
Ntauiped out the Texas ferer menace 


blow to U Tboea aniuiata wootA not hava bean aohl 
fbr other iHirpiMiiea at any itrlca, but It Vaa lelt that 
the fonDdlng of a naw natloiuU berd« at an UMal ipotr 
fur the perpatnathm of tba apaelaa. Jhatiflad tha an* 
preme aaerlllca tbat waa aukte. 

tn 1918. tha great aoeeaaa of tba Oklahoaut agpari* 
ment led the Eoologlcal Sodaty to repeat It for tba 
creatlou of another national herd. In Wind Oava Park, 
MiuthweMterp fWrath Dakota, the Uovarmnaot rb on r 
fully cooperated with tha Amarlean Blaoa loclaty in 
a new IHaon enterprfae This waa ondartakan thfongh 
tba Ittltlatlva and the efforts of tba lata X>r Pranldlii 
W Hooper, then president of tba Blaon Sodaty, Who 
Idedgwl that the Sodety would fiimUb at laaat tan 
gift bison If the nattonal Government would do tba 
rest 

This time tha Sudety fomlahad fouitaen band, amt 
the Blaon Sudely provhled for tbair trangportatloit. 



1 XlM JOsfoiNss rad dcir herd In the New York Xooloslasl Park, t, Tho fanwla BnnuOsdM deer end hiwn tai the park, t **9lMk Dos ** ths bwd hadar ef the Whklta astldasl Wsoa Seed, 4. fhrt 
of Um Wlehhs nntkmnl blaon herd on Ha Okhbnine rssse. S Cmtlns tho orlghMl WlaUte Mm herd hi the I! bb I b sI m 1 PSrk 

Som of th« dMr and biioa e( tha New Tetk Zgelei(k«l Puk. tnm wUtk kave e^nniK otkpilM ketde ebewhere fai tke Uatted flUtae and tat BueM 


umild furnish n satisfactory range ft*nco It securely 
and maintain the henl 

The offer was lmme<1latel> aocvptetl by Secretary 
Wilwm, the StMicty selected the rangt' uud pnifioacd 
Its iHiumliirlcs, and the range was establlsbod In close 
c<ouformltv to those plans. Tn fait, everything was 
mailo quite AutlKfn(*tory to the Sodety Mr Frank 
Kush a Colorado oiittlemnn was Helecti*d us warden 
for the new bison range and custodian of the berd^ 

la lOT, when all was In readJuoaa tha /swloglcal 
Park aulhoritles aeleiqed flfte«*n of tbe liest bison In 
their herd of nbont thli^ live bead, choosing good 
lireeders and young animals fit U> become snueeasora of 
the adult meniliers of the iii w herd There were Mven 
injiU« and etglit females, of various agea. Tty H 
llaymoitd MItrholl, chief clerk of tho Park and Frank 
llusli, the blaon were personally oondurted to Cache, 
Gklaboina, and finally laudetl In safety and good con¬ 
dition In tbe corrals of the new range 

Previous to shipment, outlireuks of Texas fever In 


Tho Wichita National Blwm Ranch, aolactad by J 
\kleii Uuing, ailing os tlic S^iologlcal Bodety*! agent, 
provcMl alMolntely Ideal for Its purpose blatm 

henl has thriven marvelously Without nuy additions 
from without. It had Increased P> a total on Jnauary 
1 , 1920, of ne head 

Concerning tlie quality of this bard, we are content 
to cite «mly the testimony of Mr Charles (kiodalght, one 
of the pioneer buffalo and *wtalo breedera of Ametlca, 
ubosn lienl at Goodnight, in northern Texas, la famous 
tbrongbemt America After a visit to Ur Rush and 
his W l( bita herd, Mr Goodnight wrote to Ur Kdmnnd 
Seymour prcaldent of the American Blaon Society, 
that 'the Wichita national herd Is tbe finest captive 
herd tbat I ever saw" 

That herd now la bdng drawn upon by the Govern¬ 
ment for animals to go elsewhere to help eetabHab 
other herds. 

Natamlly, tbe withdrawal of those fifteen ehotoe 
animals from tbs Koological Park herd waa a a mre 


Tbe mt>re rlgorons dlmate of South Dakota kept the 
gift blaon bony for a full year In fetUpg setltod down 
In tbeir nckr borne ahd wen atarM tfi bnedlng; but 
oftcr that tbe course of the hfird ran smohtbty. Kow 
the herd oontalnB over 48 bead, of qbaUty very satis¬ 
factory for the founding of a new Mson uifit 
Dr T R Palmer of the U 8 £9dogical Burvey nofr 
calls tbe Xoolfigtoal Park bison bent *ihe mother herd 
/ina tber# la a third herd to the credit of tbe New 
York KoologlcnJ Society It is In Deunark, at tbe 
Gopenbagen fioologlcal Oardeo. It oprang from a pair 
of bnwdlHg bison bought from as by Ur Nelaiw Roma- 
son and pree^ntod to tbe Danish aoo. Obr iMt Infor- 
matioB reported six ^egd. 

Several noteworthy beeda of deer have arlpeii tnm 
beglnatags dnfilni hrooi our pfirent itofk. Ttw flmt M 
waa due to enerriMiae of the late Dr. lUty V 
Flense, who, duiing the Rmt yearn o£ hU hksp 
owned and Hired tqsep Bt Thment IdabA But off 
ApalachleoU, northweaWn FloHda. Of gR tbe jpUnm 
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tm Ihit« tm to Uw Sooth, Bt Vinoent Utad 
Ut tho fliaot moot totersitliis and lopot per^ 

UtiOf wIiMrtod to the nqolraioau ot an tdoal same 
pi h WM fto and prlvato himtltiMnmd it la hlsbly 
dfaciralfM, both In Ita finfeatry, Ha TogatattOQ and tta 
Mod and water If any ktng wit had a hnntliif around 
Itto that, ho who Incklar than moat ktnga ot my 

Ilf 

Jraot and kill a daalraUo wild animal on St. 
Vlaoent la a mao'a job, aa I can teatlfy Whon Dr 
Ploiei p a op oaad that wo abonld ao out and kUl a wild 
boll for bOK^ 1 aaoentad lanfuldly, In tbo belief that It 
would bo a dneh. Kow 1 aay, let him who thloka lu 
tiw It oMso-^^ra alll Wo wounded a Ituty bnU. 
and wo rhaoed kiai through the jungle for dre atraUdit 
boura Whan tho bull finally dlvod Into an InuNMMdble 
awamp, our tonguea were hanging ont, and wo woro 
twond and happy to giTo up beaten Wo woro five 
miloo tmi the hadonda, and ao dead tired that when 
the doctor aeot a wtreleaa 8 0 8 memage by Bam, we 
filed no objectiona, but cheerfully waited for a trap 
to come and haul ns In 
The bull waa found dead, a week later 
The Wand contained white-tailed deer, and Dr 
Heree whdied to hare a larger apectea. We auggesteil 
Indian Bambar deer aa a promlatng experiment Any 
and all of the deer of the Bambar group ahonld do 
WoU In tbe South, and produce much g^ Tenlaou 
Dr, Pleroe bought a trio from na, a fine bock and two 
doeh and la orery way did tbe right thlbg by tbam. 

But the tmisk went wrong, for aome roanon nerer 
known, and died in tbe flrat year, leaYlng no cfaHdran. 
Tbe next year anotiior buck waa pent down Borne 
offiuwlBg reoQlted, but tbe Inereaae waa not what we 
bad a right to expect The Bambar now on tbe 
Wand are very wild and Ay, and no ono can aay bow 
auny thoro are, but Dr N Mott Pleroe wrlteo that 


tba munber bua Incmaard rapidly and the deer are 
now plenttfnL 

It la tbe fine alae of tbe Indian and Malay Kambar 
deer that render them deolrable for tolonixation in the 
South aa food producera wlAout artlHHui fcHNl Of 
ooorae there are thonaaudi* of iM^lUlett no liarrvu that 
fhoy could not exiat withont belug fwl, bat there are 
ulao otbora wherein Natore ani>pllea all thotr wnnta 

In quite the oppoalte dlrecthm our hertl of Ehiropeon 
red deer founded an olTahoot herd that mm 1h a gtilng 
(‘uneern and a complete aucceaM Mlieti Mr John H 
RnmhHtn the fanMiua prealdont of the Ain«»ri(Hii (Same 
I'ndectlve and Propagating Aaaodation, decided to 
ciitabllMb In tbe North wooda of Baaex Coaiity a traced 
deer pnuerre of TOO acrea, atnl onr advkH* woh aakiKl, 
we reorimmettilefl aa beat for bla purpoaea tho red deer 
of Knrotia It la amalier than the elk and nut one. 
quarter ao troubleaome, It la hardy and prolific, and 
tbe burlM are not tbe dangerona bnitea that many 
white-tftlled bncka are in tbe breeding aeason 

Our anggeatlon waa adopted, and Mr Burnham drew 
hia nudeua atock from onr herd Kr<un the very firMt 
moment hta experiment ban proepered and proven eat 
tafactory The beginning waa made in 1912 with fnnr 
luUmala. Hluco tliat time maby fauna have been hftrn, 
and the herd has thriven, but f<w certain gtiod rtniaoua, 
Mr lluruhnm la unt aatlidled with tbe red deer an nn 
animal for a nuall preaerve He writea me aa followa 
regtrding hia benl 

**nie red deer atand the extreme cold of northern 
New kork a here the thermometer oometlniea drcgM to 
40 deg. lielow aero without apparent Inconvenience 
Wa are In a country of light auowfiill, but In excep¬ 
tional wtntera have occaaintialty got from three to 
four fbet of annw Under thcM condittuna tbe red 
deer never yard, and aa they are go<Hl provldera they 
will live even under condltlona where a whlte<talle<l 


deer wonld atarve I do not, however, like tht m hm a 
fiark animal becauae they are groaa feodera and bn*ttlc 
down a great deal of amall growth wbkh dlee and In 
waated aa a auurce of food aiippl> They alao eat tlie 
hark ftom aevcral kinds of trees and are, therefor* 
\ery different In their fetMlug liahlta from onr nutlve 
deer, whkh ure hnmmrH Where their luuge 

la limited tbe dv«trncttou of food la an Important aaaet 
on tbe aroug aide of tbe liKlgrr ibin^fore, I am get 
Mug rid t»f the deer and at the prtmiMit time have (Uily 
four or five *kf theae aulmala In my park ' 

fn order to visit a herd uf bamHlugha dinr (of 
India) that we reii'ntly founded, It wtU bo neoeaaarr 
to rmaa a hit of blue water A Kreneh gratlemati llrlnff 
In the laland of Martliikiiie dc*Hlred a herd of deer 
Hultable for that Itiland niid illmate We recommendotl 
the IwraMlnRha spedea, and tht auRgeatifm was adopteil 
We sent forward a hrmllng trio and In the (Irst year 
the niHteua herd doiilded Itaplf The owni*r was de¬ 
lighted , Init 1 have iksret feara that ere long he will 
awaken t** the fart that he has more dt^t^r than he 
<*aii well manage, and will )>o bothered hy the surpliiH 

The liaratringba 1h u Iteautlful deer of middle Hlxe— 
next below the n't! deer It la a good breeder, but 
nervous and Highly In tiwiierament and dlfllcalt to ship 
without accident Its Hummer coat Is a bright old gold 
mellow 

The bison deer, tapir aoudad and other boofeiT 
animals that we have sent to other xoologlcat gardens 
and imrks wc do not cotmt, for we do not think of 
them as heliig on a licrd iwsls all of our uwm making 
As for tho Inbreeillug bugaboo that Is another atory 
I>or hralthy wild animals living naturally In great opeifr 
ranges there Is (In our Hrm liellef) abaolutriy no evil 
lo fear from inbreeding This belief la tbe rcaralt of 
twenty years of olose oliservatlon of the big game <kf 
tbe world, and tbe accnmulatkui of many facta. 


linotype Slugs and Catalogues 

Printiiig a Univernty Libraiy Catalogue from lino^pe Titlo-a-Iiiie 9 agi 

By Howard S. Leach 

Bafaranoa libnudan, Prinaaton Univaraity 


F or tlia flMt tlma in tha blstoty of Ubrartea a cata- 
logoa of a Mrge nnlveralty library la being printed 
from Unotypa Utla-a-llne slugs. This catalogue ia the 
outgrowth of a Samlnaxy Finding List, started over 20 
yaoff ago. It baa baeo a natural growth, foaterad by 
whoMaoma demaada from university profeasora fhr an 
ever larger aoopa of uaafulnaaa. At flnt tha Finding 
Uat contalnad only auA titlaa aa ware oongragated from 
the main atacka and reading room In seminary rooms 
far apeclat advanced study purpoaea A demand from 
the Matbcmatica Department fbr a printed catalogue of 
nil mathmnnttc books owned by the library, wltbout 
regard to location, removed tlielr Finding Uat from tbe 
category of a alrople seminary Uat to a complete cata 
Ingoa of tbe books pertaining to u university depart 
luent A slug vras rondo for each book on matheroatlca 
in tbe libmry and a catalogue printed In like manner, 
lists were printed for philosophy, Uermanlc langoogea, 
mnsle, Bnropean war, etc., etc Tbe printing of these 
larger catfikigoce for departnumta lend naturally to a 
cumulated Author Finding last,embracing all aeininariea 
and roust of the outlying departmental llbrarteu, and n 
copy of this waa placed at ea<4i point of uoa The 
cumulated Hat contained 628 pagea. Domonda came for 
fuller Itata from time to time until tbe wtwk reached 
a point wliere mit n great many hooka remained In the 
gfvMral library tor wbkh there were no slogs. 

Tba printing of a titieu-line catalogue for the entire 
library waa begun in Beptember, 1010 Slugs were made 
for such books aa still rmnalnod without them, and the 
printing went forward 

The first half of this catetogue will be in classed or 
daaalflcatlfin order, whldi, like tlie aMf Hat or oOkial 
eatalogo^ brings all regnlarty UaMrifled tttiea on a 
given subject tiiRether, regardless of their location in 
the bulldlag In other words. It Is an orderly serlss of 
CWDsd subject MbHographiaa, the Importanca of which, 
fhe Vefseehce pnrpoeen, la veiy* obvloua 
Wbtt tbe risBaed Uat la completed the slugs win be 
rearrongid and printed In alphabetical order to form an 
anttior cotalogQe. The completed catatogna will com* 
priaa about tan volnmea^ five of authors ond five of 
riamad order Tim npMMlal cdllocrtona not daaaed Ih 
the rugubir muuMr wlU be added in a separate volume. 

On accbont of the enonwma expanae there can ha 
but eM card tetoUigue, wtalla a copy of tbla printed 
cutaMfue may be Mvttad at any point In the library or 


other butldlngB on the Oampos and uoniralted at vrilt 
Its advantage, aside trum Its dupllcution ami ports 
lillUy, are man> A iwge contains on un average Rlxt> 
eight titles, wbUh may lie consulted rupklly and almoHi 
at a glamv% while to turn over (18 lurds in u run! 
catalogue takes very iimcli more time and causes 
greater eye strain Kach slug forma a title unit The 
ability to use these title units in \arkiuH arrangements 
b) tlw simple pmeass of sorting makes it ixMalble to 
provide working Mblkigrapliles uikI special fliuilng listM 
SH alda to stmly and research Tim Hlugs ore pulled 
ont of tho main reservoir and wluui tho printing Ih 
finished fllod back again to await furtlwr use, eitlier 
us a imrt <if iJie large catalogue or In otla^r spoflal 
wuj*« Hu%lng the title limited to c»iie bar of 100 Mler 
simcea mokes tlie title units all alike In slxe and min- 
Imlses the diiiig«*r of uilH|irintH and kniseH of iM>r1lonM 
of the entry, w lilt it Is tHUiiid to lmp|M n If a title Im 
allowed to run o^er Into iistre tliaii one bitr 
A title-u-llne llnotyiie slug is a solid Ktrip of metal 
cimtalnlng spaces for 1U0 letters MlUiln tliese 100 
letter hihicos the ititaJoguer places Iho name *if the 
iiutlior with his Inltluls. u short title f(»r the book, the 
place awl date (»f Imprint and the ltbnir\ call iiumU r 
Here Is a sample slug (shown In iwo lines ffistotid of 
one bmviuse of our narrow columns) 

Btrango, T A Uuido to CloliiHiurH. J iig 
furniture, decorutkip ls»nd (ll»l«7) 884 

It will be noted fn»m tbla sample that 14 of the 100 
NiwccM arc not ncedwl ftir actual Ictttrn iiml me, there 
fore, fllU*d lu with <lots iliat tbe <i*ll immlier tiiu> apiMMir 
in each Iwr at tbo extreme right, (Iium l>rlngfi>g I bo 
coll uunilHws on tlie curious bars In ullgnincut where 
they are most easily read 

The slug for tlm regutar catnluguo Is 5V^-polnt type 
on an 8>|M)liit slug, whkh imtuiiiatkall} gives the proper 
spacing between lihcw. For sttbjeri Iteadings, a KHsdnt 
tlite «)U u Kl-polnt slug Is iimuI, nml for stralglit print 
lug, such as a preface or an lntr*MlU(.tlon, a 10-po|nt 
tyi>e on a 12-pulnt slug Blackface ty|ie, wlierc eni 
phiMla Is desired, iiioy he used, and both bloik face 
and light tuvo type may lie used on the same iHiig 
Bubjuct luMdlnga ere made ratisiikuoas by ualng black 
face type. To factlitate Handling and alphabetlxlnK, 
each sluff la dipped into a small paper jacket, at the 
top of wtdA Is printed the title It contains. 

When not in actual tme for printing, tbe sings are 


filed away In small wiwden galley troya, IFxB'x^* 
At eltlier end of this tray a small atrip of wood U 
talked 2'xtO'xlO* About 68 slugs, or titles, are placet! 
in each tray and the whtde filed comisully in small 
plgranhnle Aelves. 

Tlie machine umsl for making tbe slugs la the Mcr 
gent haler 11notyiic machine, and tlie iirintlng la doia» 
on a Multicolor press. 

A Rurmcr’s Loadtag Station 

I i Ih called varlouHly a Isig, a sa<X a Aort sack, a 
gmiii> saik, lien a ihiIu, providing what part of 
the lulled Blates >ou Uup|am to bo In, but for one 
hading purptute, at Irast—tin transportation of grain 
from farui to niiirket — ItH liltlit.rto uulvursal rule 1* 
threatened Oratn Huckn got up to twenty-five tiud 
ihirt> cents eple«^ ihc psNt Muson, they are lower 
at prcMeiit Bni wbalevtr prkv they command wont 
triMihli* ihU >eHr tliom farm* rn who own a loading 
hlatluu 

1 lu^ fiirmi r owwmI huihII loading station la one of the 
jjiwiHf thiugM in the Amerkau grain Industry A 
typkal liMidlng station, receiitl} eutuplcted at Bhsfter 
('ill, imilcaicH the giMunil tharuCter, ns well as tlie 
luirlts, of tbe Idea This loading staLkm has twelve 
hin iiiiHiilty, a total of 72(M)P hUHlielK, and was In- 
Mailed hy n hiiudri'il grain nilwrs who cooperated. 

file hiiiM aro of metal and arc mouse proof end 
weuthtTpriNif (Nimnte pllH an liiHtalle<l ciosc by lute 
the pits arriving grain is fnnu wagon or truck. 

In hulk, and welgbetl, ihaued graded and th«m stored, 
hy ekiHtor 'J1ic hiiiN arc m> nrratigetl and ooniiected 
that the rapid Hhlfllng of grniii from one bln to an 
other or to nillnmd ear Ih huhH) effected 

Under the '4iiaflor plan the threshed grain is hanleil 
Immcfllatily from field to kmdliig station In bulk Hags 
are dlH|N*nsed with aihI the qiikk handling averts rat 
niid wiiilrrel waste iit tbe farm The grain remains In 
the loading Ntatlou until tin* farminr wIsIum to oell, or 
until lurs arrive Mheat harlev, kaffir and gyp corn 
are ilie prlncliml grains of tilts section, but rice and 
lieanM will Iw iilm^ in this storage os needed 
As regards the financial aspecta of th« plan, the 
Hhafter farmers ssy they would have saved tbe entire 
cost of tbe station bad they had it available for the 
loot crop This movement toward more efficient ban 
dling of grain at source is likely to iq>read 
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The French Suggest a 200-Mile Gun 

Super-Range Gma Are Posaible* but Coatfy and Faille 


I T HAS Incvltalilc tbtt the cmutmctJoii nncl use by 
tlin (fvnaauN of a nipcr range Kuu, capable of bom- 
iMinllng l^irla from a Ulatuiico of 7'^ ml lea would dl* 
^HL the attention of artillcrlNtH to a tbeoretl(*al liiveatl* 
mil loll of the doMlgti, cohI himI uttllty of Much pieces. 
The onlimnce cx]ht 1 h of Hcxtral imiloiin, ImlmlliiK oor 
oiKD, lin^'e drawn n|> tcntiithe dealgnii hut, at leaitt in 
oor own without un> HerloUM purjioiic of uumiruct 
\ns such Kun>«. 

It was mnn* than iin)thing else witli a view to 
pniving bow ('OMtl> In time, lalmr and money U a super- 
riiiige Klin wben compared with the damage which tt 


Super-Rota Calla for Baonoo WalgiR oi Laagth 
of Gm 

Recardtng the Umltcd nsefulnesi of mppp-ranga gima, 
It Is anfBdant to state that In order to the weighta 
within reason they muKt necesnarUj be of United 
caliber With the present powdm super range can be 
obtained only with an eimnuons powder charge and an 
extremely long gnn The reader should bear this In 
mind when ho studies the table comparing a standard 
10-lucb rifle with one of lJl*mlle range length 

goes np from 48 to feet, the weight of tbe gnn from 
88 to 325 tons, tlm weight of tho projtKtlle Is leaSi 


fly and 60 d eg raaa, ica j 
wtih a rtdodty oC .about a SfiHo and twodbitisdd par 
aacoiMl, would soar to a auzlininn ol 46 
and would drop Into iba center of Mad^ttan Wndid 
aftnr euTMliii an alrilna d^anea ot 317 hrilam A rp* 
dnettonof a fbw milea tplwliv It upon t^bhdnodnponM 
bn noeompUriioif by a riight radnbdou cltbdr In tba 
powder ebarge or In the almtloeL A6 A nutttar of 
rartatlon In tbe powder and tba impddlrtUHlty of da l nP 
mlalna the exact atmoepherio esodltlona thnnudioat tba 
trajectory might wOU canaa a Tariatkm of a faw rnUda 
long or abort of the ealcolated range. 




Stiortly sftsr tbs wsr osr Army Ordnsnea awds s study of tho dl Mii uri oss. powdsr slMras. w slsbt of sbril. otc, of s sea wttli s rssgs of cew IM mdia If mIi a son ««s brigu It aosll boodmid 
Mow York aty from Mosteuk Point. Tho Froiwli aro now oxpcrtaMtttIns «IUi s typo of t-lneh ssa «ld to no b ody sow ptisolplw of eosstnwilow. ssd nslsa s moolnl form of jwriir, wtih Whish 
Is s lus« sun* tlwy upoei to sohtovo s fssxo of tfS sdlM. tssli a bob oooM threw s Ml from Mootauk Potsi to ay i awa Mow Toclb 

A study of aupar-raage gnas 

can effect, that tli« offleen of our Army Ordnance do> dntpping from 600 to 400 ponnda, bnt to aac y n the PyapPM^ FnMll IH |fl|a Gua 

signed a gun wrlth a range of orer 120 miles. In order enormooa vrioclty of 8000 foot-aecondn tho widght of In a meant laana of Amp frrdaancd. wantltni ia aaada 
to aecuro accurate baUUtIc dato the design waa worked ttie powder charge goes up from 200 to 1440 ppoiidg, of g dldpaldb to dm SVfbpna from n WrmA 

out Jmt DM though It were to form tbe basis of ultimate An Impreaatre erideace of tba important part i^aksd oormspo ud ant; whkb gidia atm partldAm of weak 
working drawings, and the raanlta, tberefora, are Qulta by velocity as compare d with man In tho prodnekhm of which la *H^ g dona tv y pt ftfgnnal of m 
accurate as far as they gn tnetgy In a projectlla la riiown by the toct that wtto a rraoeb Amyr In Cbe d«ri6ipm«t of a fub^ms tm 

In tbe drawings we show tbe onormoaa proportloba of rlae of muaale velocity fmos aOOp foot-seoooda to 8600 It aann that the taata of n GdiRar gUOi bUDt oa tha 
this gun, as compared with one of the aame caUbar f^to^^wcondi. the munle energy, altboogb the shall la prm|M Of tod pffoppalft lamr g«h^ Yrm WM 6|t ttd 
bnt of normal leugih and weight together with ibtir Ukhtor, incraaaas from 81,000 to 201,600 foobtoWL Briglan 4^rai|^ jmct hi TtmUh AmfXMm ^ 
trajectorlea and thewe of the German gnn whleh Our lUnatration glvaa an Impmaslva ptotura af tbo the ^yrndBUtoo^ aatom WWtk iWWWlW atof iBaard. 
abelled Paria, and the once much dlacnaaed Brown gun. m aa nln g a 121 mile range, tor If a gun of thli Idnd Tht laato yMO *466 A jm|u 

It ahonld be updemuod that aU but the Oerman gun #are to be boUt and emplaeed at Ifontauk Point at tbty doygm niNNrtodaf*Wdm ^tpnw4aMM 
are of lO-lndi caUber. the eagerly end of Long^riand and mratod to batvaan 
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vteemr ^ tlw mott inMiltl- 
^ at ifttomatk»ii InftnoQRli u it focvetti Ukt 
ttM ftiofag wUck kUfb miodtx in b«tng ioQtbt, {■ 
ititeatent tlwt jtM barrd ot thd foa wtU bo at 
tkicki eii tram tnreecb to mtinlo,'' iid tbitt It 
mk omnA a ptamnin at toon pat Mmare Inch. 
O^jlflaal IfMi, MovdiBK to tfa* item quoted, ■eenis to 
qmftt til* OenBoiM wlui lievltifr develojMKi a appclai 
k pwd qi Cor oae la the T5-mUe ami **w)iidk ocmtlnoee 
tp wo t its mixlmom pr ew ra re antfl the abett leaToe 
the nWle.*’ The toH>o powder appareatly Ui a farther 
4»frtO|qSHit o< tUs tTP* 

Ot eonrae^ aartliliis wtakb would cot down the on- 
WieMa iemcth of lona-ranae inuia Is deetrablr* and 
BoCbhis we^ do this nM>re olfKtnalljr than a ao^aUed 
tiew-hamliif powder whose baniins area, and tbere- 
Ufva ttw Toiam of gas KiToa off, would Incraaec In the 
ratio oC tho inmaae at iho velocity of tho shdl^tbat 
Is to say* at the rate of the increase of Tohnne bach of 
Unt shell At present the powder pressure In a stan- 
^rd 10-lath gnu sorb as the EUswlcfc piece, shown In 
onr tablSf fails from 18 to 20 tons per square Inch st 
lha breed! to probably about six or eight tons at the 
mtaslet. In a lun with a constant maximum powder 
pmsm^-that is, a preasure equal to tho chamber pren- 
rata—uxtstlnt Hght through to the mniale it wimld of 
eouraa he necessary to deslffn the gun with practically 
equal thldcness of metal throughout its full Ungth. 


Bat What About Eradear 
Hie powder pressnie adoiitcd In this gun Is over 21 
tons per squire inch, which Is hlid! Furthermore, 
dace this pregsare is to he maintained tiuroughout the 
tfayel af the Shot down tho bore, erosion, wbtdi uimany 
la sseecest at the cdaunshcement of the rlfUng will In 
this gna extend at foil severity througtaont tbe whole 
leagth of the gun. Not only will tbe temperature be 
florrasriTQ bat (and tibia U of equal If not greater Im 
portancel the time during which the earlier portion of 
the bon Is exposed to this high temperature will be 
pCKdoBied. In fact, no element would eetm to be want* 
lag to ptodooe erosloii in Its moot exameratad form 
roMdbty Uentmiant Colonel Mase has securad a apodal 
qiiaBty of gan steel that la highly resistant to mroslon 
If so, be must be la posseesUm of a quality of gun steel 
which the maker has been diligently aearchlng for lol 
these many years, hut without any promise of soocm. 


The CteaM Ket Worth the CaadOe 
But fvsn If the French or any other people should 
peudnoe a non-erodtbte gun of 200-mlle range, Is tbe 
game worth tbe candleT Decidedly, wy think not We 
were told by tbe Ordance officer who mode the calculs- 
ttOM for ^ American theoretical 120-mtle gon, that 
a shude one sneh piece, with its mount, concrete em 
plaoettent, loading gaar, etc., would cost 12,000,000 
Surely, a 200-mlle gon. even with the suggeeted new 
powder and other improvement, would not oost, with 
Us mount, any lem. So what would we have? A two- 
and a-half mUUon-ddlar-Investment capable at drop¬ 
ping, aay, a OOfVpound shell with 80 to 100 pounds of 
exploelTO within It, with no attempt at close accnracy, 
upon a target 200 miles away On the other band, fmr 
forty or Sfty thousand dollars. It Is possible to buUd\^ 
a bombfng dane which can drop a SOOrKpound bomb tif 
tbe seme armi and with at least 100 times greatec ao- 
cttracy 


Canid Never Have Snnk the *Om f riesla nil * 

If a 20(MnUe gtm had been huUt and set up on the 
Virginian Coast and given t!i» taidk of staking the 
•*Qstfrlos1aBd,** anchored 200 miles at sea, ehanees 
are 1000 to 1 that It would have tailed to hit much 
leei to her Alrplaoe obasrvatkin of the fair of 
the ahots would have proved Of Uttia service Tat 
after the correcUons had been radioed In and applied, 
the aUght variation In tbe quality of suc^ve 
eC powder, plus the unascertalnahle variatUme to ^ 
atmospheric density throughout a trajectory v fhlA 
urnddriae some TO mll« show toe «a^ ■ 

btee to throw toe shell seversl miles wide of ito 
<toly to a pwfect vaeuom might fairly 
^ tog ba dene, and even then ttwre would be wMa die- 
peraton doe to powder varl^Oooa. 

' fc/tm of a Modfrtr Gw toA of Thwdor 

T HA® tome two aubjeeu are conne^ In any vray 
I* etolatoly not apparent at drat sight As a mat- 
tog of fnettba^ Kdated, and a aatisfactory answw 
Ig * ^> 1 * tony Im found by foltowtog the aaine Une of 

M •trBn ONiitT* M«wb U tbe m^ctte 
uftoadommanderto-chtof of any aniy, and gen* 

" Stto anitoktow Itoa cun be aoco^tobed only W' 
aftfim ee n targe scale. If Xems oonltf have 
. toa aftovt of hta huge army far a very 


brief period of time, the battle of Tbenuopylm would 
not have been finmous. TBe oapaMllty of delivering 
each falowa, and of doing it repeatedly, is another 
name for preparedncKS. 

JIust as it is proper to catlmate toe Ktreugth of an 
army in terms of tbe numbw of Its units. It Is natural 
to descoribe tbe power of an army—lts ability to deliver 
decisive blows—in terms of the manismcr it Is able 
to eoncontrate The modem gun and the high explu 
slve shall make possible this concentration of man 
power on a stupendems scale, and whlU* iho fart Ih 
well recognise^ the magnitude of inch eoiuvntratton 
of powbr Is not appreciated. 

For Instanro, In a modern 14-liito gnn a charge of 
430 pounds of powdfw will givs a proJ(*< tllo weighing 
lOtiO pounds a muxxle velocity of alx)ut foot pir 
second, and a fair estimate of the time miuircd for thi- 
projectile to reach the mumJe Is 1/MO of a second 
When the projectile roaches the mnaale its kinetic en 
ergj is 

14 (iceo) (250(f) (82,16) =s 151A85 820 foot iwunds 

Ihls useful energy has begn produivnl hi 1/*10 of a 
second, therefore the rate at which tbe gun works 
white the projectile 1 h to the bore Is 
60 

80 (161A8S32d) “T — = 8,200,186 horsepower 
38,000 

If It is asaumed that one horsepoww Is Hiulvslent to 
the power of six men. It Is dear that during actual 


CX>MPARISON OF A 121-MILE GUN WITH A 
OUN OF STANPARO RANGE 


filsirisk 

Thetiretleo! 


Stsmlafd Oon 

- . _ 

Snoer*rsnge Oan 

Caliber vf gun 

10 Inehes 

10 InchM 

Lvttgtb of gun 

It 

J35 feet 

Wrigkt of gun 
ttrigbl of prejre* 

820 bms 

tile 

Wright of po«d*r 

BOO potntds 

400 poDUds 

chans 

300 puaads 

1440 pottiHls 

Ikmds tfhanibrr 

A 


piwure • 

40 000 hig. per sq In 

40 000 Ills, per sq iu 

)CaUl« vriMlty 

8000 fooi-ereoBds 

8500 foot-seconds 

irnssle soergy 

81,000 foot tons 

201AOO foot tons 

Msxttaaai nmgii 

35 Mtlss 

131 5 miles 

1 Aaglc of dsparturs; 45 degrees 

05 degrees 

Angle of fall 
gttsimlt ot trs 

50 dsgrees 

50 degrees 

Jeetnry 

Veloelty at sum* 

19 miles 

4-^ miles 

mlt 

1500 fuot-secofids 

AOOO foot-sertinds 

Tenaliud velocity 

1005 foot-neconds 

JTIO fiH»t-sec«mils 

Tliiio of filglit 

1 mliu 8T sues 

4 min 0 secs 


performance the gun docs useful work at the same mte 
as would be required by the concerted effort of sn 
army of forty idqe million men. Purely from the stand* 
point 9^ mathematical mccbanica a comparatively 
■anil pravidcd with modem guna is much more 
polihrfDl toss a tremendous army which Is not so 
eqlripped. By the Invention of ouch eUglnea of de- 
struetiou as tbe modem gun and the high explosive 
■hell we hare been enabled to wage vrar, as It were, 
on marglii. 

Thandm* 

Any person who hss heard the noise produced by tho 
travel of a large proJoctHq overluMd or nearby knows 
that It Is very similar to sharp crackling thunder It 
Is tsmaed for our purpose that the rate at which the 
air has been diatorbed vrhen wo hoar thU type of 
thunder is of the same magnitude as the rate at nbich 
toe air Is disturbed by a projectile whose paNuage 
through the glr makes a very similar sound This 
comparison is interesting because tbe latter quantity 
can be calculated vHthout dlfflcnlty 

Of course tim rat© ot which the air Is dlstorbed by 
toe passsfe of a prqjectlle depends very largely uiion 
the shape ol the projectile and Its behavior in the air 
If It Is pooriy stream-lined or travels end-over-end, It 
transfers a ctwiparatively large proportion of Its en¬ 
ergy to toe air,, amt to such a case Its diminution In 
velocity is very rapid. Many Investigations have been 
made to determine toe form of a projectile which 
would transfer as little of Ita energy to tbe air as pt»«sl 
ble. Ptobsbiy ti^ most imiiurlaut information otr this 
snhJect has been drained as tho reanlt of wind tunnel 
axperimentation By this means it has been proved 
that a projectile may be so stream-Uned that tbe resist 
ancQ U will offer to toe passage of the air la only two 
se^ty^rds of |fae reriatance that would be offered 
by a toto dlto, equal in area to the greatest croas- 
Mctleo of the itraam lined proJectil^ exposed^head-on 
to the wama current of air ^ 

Vslng a projectile toat would cause cimsldevable dla- 


turbaooc, an aiiproxlmate Idea of what hstfpcus la 
given by toe exiuuple which futlowa. A square-eud pm 
jcH ttlo weighing 9U0 pounds U tired with a mnnle vc- 
loilty of 8000 feet iter second ami strikes the earth 0 
Mpcotids later wllh a veltKlIy of 2200 feet per second 
It has been fired ut a low angle of elevullon because 
the greotcHt pnqMrtloiiHl diminution In vi lodty occurs 
when tills Is done As only a very small iN»rtlon of th© 
energy is used In heutlug the projectile It may be as- 
sumeil that tho energy lost by the prfijeclllt In flight 
Ik the energy thut has been traiisforrcNl to the iilr Tbe 
vbdince of the nlr iltHturimiu'e Is the rnte nt which 
this transfer has takm plsct The kinetic energy lost 
li> this prrtJcNtllo in 5 m^oonds Is 

14 (000) (100(1^-^^ 220’) — (UlO) — 582f«,P0(> foot- 
lH>umlH thertfom the vlolince of Uie nlr dlHturliance la 
(riMJONOOO) f'lViO) = 21107 horw-iiowi-r 

Frtuu this It Hould follou tJint the timemtiado of the 
air liisturttunfe (n thunibr 1 h 2fM)O0 lionH*iK)wer 

Glycerine from Sugar 

ADOITT three years ago it v^as uudtrstoril that the 
Am (lermuiiH had made some pnigreHs In the niaiiu 
fnetare of glycerine from sugar ferments thin Tbe 
acute sbortohu of fnts ne<v>Bsarl1y led to nn eiiuaUy 
amte shortage of rlue nrgrntiy needed in the roan 
nfacture of luunltlous Tbe usual im thod of obtaining 
glycerine hitherto has liem that of fat splitting or ns 
a bypriHlmt In soap nianiifuitnre Ihe fat Is “split'' 
Into lU l\vo main (•onstltueiils—glyoorlnc und fatty 
acids, the latter Ik lug umnI for sonp-miiklng Tii the 
process of splitting h ci^rtaln reagent or ehemhml Is 
nHed, one of the list knouii Isdiig Tnthbell s reagent 
Another well knoan rengent largely ntuMl In tiermuny Is 
that IntttidnwMl by I>r W ConnstcIn of the lerclnlgte 
Chemisehe Werke Akt -ties., cniarlotteuburg l>r 
ConiiHteln has thtrefore keen instrumental not only In 
improving the old methiKl of glyciu'liie priHlnctlon, but, 
In collalKimtlon with his cHdleague Dr K Ulde<ke, he 
has done a gnat deni of aork in nmnertloii with the 
now methtHl of miiutifaitiiring gljeerine from sugar 

In a rtcent ncc-oiint of hla process and of the pro- 
gresa made In Oermtiny generally Doimsteln pointed out 
that, oven before the war man> uwrs of gljcerlne and 
of glyuerlno priMlucU, cp, dynamite, had enmeatiy 
deslretl to find some other source of glycerine, owing 
to Its Int rearing ctmt due to iqie<*iilatlou and also to 
partial monopoly It In oluierved Incidentally that the 
trust moT(*ment In the KagUsb mmp Industry was tend 
lug toward a eompUto monopoly of the glycerine trade, 
and that one single KngllKb Arm controlled at least 14 
per cent of the total world prmluctlon of glyet^rluc 
One wmitd have thimght the percentage was mmh 
higher, but In any <iiHe tlio large eousumers of glycer 
lue OfiiMHlnlly In Aniericu were becoming alarmed nt 
the ujiwnrd trend of jirirt's under tbe alleged monop- 
olj Whether the new pnieess will lie iierfwlly sue 
cessful and cominen Jallv fearible under normal oondl 
tbinif—asHiimlug that thew ever return—It Rbonld at 
least serve os a iii«.fu! chet k on undue specalnti<« and 
monopolistic prices 

Tbe main tiK-hnlcal details nf the ucw process are 
as folUm s In the ordinary )>rocesH of sugar fermenta¬ 

tion in a weakly arid or mutral medium the chlet fer 
meutatbm pnriuits are Alcohol and oarNm dioxida 
(carbonU arid gns) bigether utth small quautities of 
sucf-lQh^ arid and glj cerJne as by prodm-ts, 'rbc chief 
feature of Coimsteln s lu w method Is that an alkaline 
medium Is usetl for feniientution instead of a neutral 
or acid nindhim stidliim siilfliu being nned By tola 
means the percentage <if carlmn dioxide evolved is re¬ 
duced while that of tho glycerine Is considerably In- 
creascil It Is claimed that, with tho use of aodlnm 
sulflto the following yIeldN are oldaJncd from one kilo 
of sugar *100 g alcohol, 50 g acetnldehjdc, 280 g 
glycerine, and 420 g carbon dioxide In cnrrring out 
too laboratory tests lo litirs of water, 1 kilo of sugar 
100 g yeast, 400 g Nodfiini siiliKc and a oertaln pro¬ 
portion of mineral salts serving as a nutrient for tbe 
yeast, were IntriMiiiccil into a lj llur flask, well shaken 
ni), and kept at n tiiuiMrainre of alsnit 80 deg Gent 
After a short time tlic apiN^arauce of carbon dioxide 
bnM)teA announced iho beginning of ferm<ntatloo 
After HO hours thr sngur has entirely UlsaptwarMl 
(Fehllng*s mdiictfon test), and the liquid Is separated 
from the ytast—ubkh may Ite used again—by flltra 
tlon and the solid portion or filtrate Is distilled The 
ali*oho1 and acetaldehyde are thus dlstllUri over and 
removetl ahlle tho llqnld residue Is treated with cal¬ 
cium ibluride and llmo to remove thi aulfite still re¬ 
maining It Is then further treated with s^Mla to re¬ 
move excess of lime, again flltcred, acidulated, amt 
evaporated In this way a highly saline onide glyoerine 
la obtained which, after removal of the salt la dlatiUed. 
yielding a refined product equal In quality. It la riatmod, 
to the beat dynamite glycerine hitherto produced. 
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Tunnelling the Selkirks 

How the Pneumatic Placing of Concrete Haa Solved a Difficult Probleiii of the Builder 


S K\ F \ yeunf ago tli«^ (^nuitdlun PaclBc lliUtway 
itwiiyed ou iiiiililtloiiH Miigliuvrlntf toNk when it 
<li*« Ulfd to pierce Uh* nnky backbone of the Hdklrk 
MountttlDH for a dlHtumi of live inllee tor the purpoee 
of (Twitlng u (loubli^trut k tunnel that would Rave a 
(limb <»f nco fiH»t iind Hlmrtcn the exlstlna route by 
ii(*urly 4Vi miles. So ntpldl> wuh the work proae- 
< nted that the new 11m n» opened for trafflc In 
iKH.'CiutNT of lOld uihI played an Important imrt In 
inoMng inHi and nmuttloim from couHt to 
eoiiNt durlDK the remaining iierltNl of the 
World War 

The Itogera Pam Tiiiuiel, as It wuh 
<iriKituilly culled, but noa known olhotaU) 
iiK the Oonniiught Tunml ruiiH under 
towering Mount MaetlnnaM In DrttlHh 
(^>luniblu ItM hiiirlng from mat to west 
N In a Routhaeiitprlj direelloti Apert 
from abridging the jtiiiriiej, the tunoel 
Ihih made It pneslblc to avoid tlw upkeep 
of quite four inileH of lOiikWvIkeitH which 
prevlouRly eiitallcil an aimuul ourlH> of 
fully $25,000 a mile 

In driving tiu tunnel the eontracton 
(iiivinntered RchUt, slate, and quartaite. 

The arhlRt was found rtlnllvely euiy’to 
drill, even though It prov*Hl ho tough tliat 
more than a single sliooting was coni 
inonly needed to sliiittiM' It On the otlier 
IiuimI, the quartxlle uuh hard enough to 
imike drilling rather hIou yet the rock 
britke readily when blofited Owing to the 
nature of the schlsl and qunrtxlte It wuh 
at tlrst thought that It would l>e unnerea- 
Miry to Um» the boro throughout, and 
tlierefopo only a few short Meet Ions were 
reluforced conmite MMin aftt^ the 
tunnel was driven 

Howaver, net long after the tunnel was 
In Honrlce small mck faults developed ot 
various points. Realizing the enorrootts 


active operation ateadlly draws ciooar to tbe fwwer and 
mixing plant 

Rxp^ence haa revealed that It ta neither eeonomleal 
nor efUdent to force concrete pnemnatlcully through a 
pi|N» fbr more than iwif a nille hemuae of the excM 
amount of compr esae d air required and owing to the 
diminished quantity of concrete that will ifow from the 
outlet Accordingly, the engineers finally choee a port¬ 
able outfit that can he run upon one track of tlM 



CoUapaIttg metal feme hi poaition preparatovy to ssoMfaig the 
agatnat the ewying tony bore 


Weight of the superposed iiiurr, and feartug that the 
fiiiiplent fmetures might lead to graver consequwices 
If not arrested, tlie iilllrialH of the Oftnadlnn Pacific 
Hallway, In the nnnw uf Hafety First, wisely decided 
to have tbe tunnel suIIh llnwl from end to imd But 
the proMem was how lo achieve this without blocking 
tniiBc It was essential that one of the two tracks 
Hlsmld be free for the uidnterruided luissage of tnUus 
iKiund east and west TIds requirement, in Itself, ndded 
measurably to the dltficnltles of the task 
Several attempts were made to meet the 
<i>mlltlons Imposed, MU without succhwh. 
uml consequently the undertaking was 
ahandoned fiir u while 

Two years ago the matter was tumcil 
owr to spedallsts, and lliese exi>erts, fol 
lowing niurfa study and Investlgutlon, con¬ 
cluded that tbe tunnel cmild be lined and 
one track left clear for Iralfic b\ ndoptlng 
the pneumatic mellHMl of putting the con- 
i ret« In place. Tlie ordtuurv privoedore In 
doing such a Job would lie to mix the 
concrete at the pt'i'lw*'* t'* bring 

It Into the tunnel In Huliable trucks or 
carriers. Arriving at The a orklng stations 
tlie material would he hauled up an In 
dine at the forms when* Its final disposi 
(loll would he effected hj hand To line A 
tunnel In thU way would, of course, eiill 
for the erecting of much si'uffoldlng. und, 
lH>Mldes Intirfering with the movement of 
triiliis, might endanger dm lives of the 
men on tlie Job 

But die question uiis not dlspneed of 
bj merely dertlng to (iq|*luy th® pneu- 
iniitlc concrete plio'cr Tlie length of the 
(Ninnanght Tunnel deiuunded n radical 
departure in praetln* In tunnel worii, 
where the bore Is not more than half a 
mile long. It Is at times rxiwdlent to set 
tlie entire plant Just outside one portal 


tunnel and which la complete, in itself This obviates 
tlie use of a long conveying conduit and bas made It 
possible to do the work with a moderatewlaed com¬ 
pressor equipment Tbe task Involved calls for tbe 
lining of 20^000 linear feet of the tunnel, and progreei 
Is lidng made at a veiy satisfactory pace 
As may be readily reallaeft, the engineers have been 
obliged to employ fadlUlee that would, in addition to 
leaving one track free, In no wise Interfere with signal 



Smoke condldoiis, espedolly after a loeooMMttp haa 
aecended the tunnSI gradlspt. wtnld moh mre 
MrloQsiy liamper tbf operativee but for the toetallgtlen 
of powerful flood Ughta. Tbeee luapg per mli Uie 
lllumlnudon to be varied quickly to meet tbe <*«*»gtwg 
state of the atmoopbere, and thus matetWly atumen 
the enforced Intervals of idleneee and are eo powerful 
that their beams penetrate the denes doede of okm^ 
mnirted by the peeatog looumoUvea. 

Tlie setf-contalned ooncrete pladag out¬ 
fit Is mounted on two flat care Joined 
together One of theee vebielee cartiee an 
air compdreeeor, a couple of air reenroltn, 
water tanka, and a bln for tbe atorage of 
gravel, and the oompanloa car has a 
similar gravel bln, water tanka, a com¬ 
partment for tbe Btorage of cement, a 
cuncrcte>mlxlng machine, and a Banaome- 
(Jannlff pneumatic placer from which tbs 
concrete Is Mown through a eoltable flax 
Ihle pipe or hose to tbe point deelnd. 
ISetweot the two cars there la a power- 
driven hadeet elevator wbldi transfers 
gravel from one bln to the other The 
compressor, the mixer, and the elevator 
nre actuated electrically, and the current 
la fed from the central station through 
cables which are led fnr the moet part 
through small parmUel tunnel* thht were 
cot to facilitate tbe removal of spoils 
from the nmln tunnel st the time of its 
constructlun 

Now let us see bow the concrete Is 
liHudled and deposited so as to form a 
coating or lining against the Mm and 
arched root of the tunnel* First a fbot 
ing or foundation course of bonciute Is 
laid at each side of the tonneL When this 
has set a line of temporary rails is laid 
alongside both fisffings, and upon these 
mils roll the whede which eupMort the 
arching, sted, coHaiisthle forms which span the tunnel 
Upon the outer surfaces of these forms are secured, 
longitudinally, heavy twO-lnch planks, and st the ends 
of each fOnn other boards are fhetened transversely^ 
thus creating reresHi*H Into uhleh tbe concrete can be 
poured to model the lining Bnceeeelvdy, concrete Is 
deposited on each flank of the form or mMd until tbe 
il(le walls have boon brought up to tbe curved aectlons 
or lmunch(>ti. Then fnllo^ the Completion or lugring 
of the arch. Tim mold created tqr a 
single form has a length of 21 fOeC 
In order to cast the key eectlon cxtsnd- 
Ing along tbe top of the form from end to 
end a dx-lorii hoee, connected with the 
poeumatlc placer, Is shoved back as for 
as possible over the form, and the ooneretH 
ta blown In and the hoee gradually wUli- 
drasm as the qmce between the haunches 
Is filled In this fasMon. Finally, the 
month of the hose Is fostened to a wooden 
bulkhead, having a suitable opening for 
tbe oondnlt. and the last batch ti then 
forced in to finish tl^ section. An average 
day's performance courists in blowing one 
form As a mgtter of fact, under ordindry 
condttloQs, it is foastUe tqr the pneumatli 
method to place quite 20 yards of concreie 
per houir, hat la the Conatught Tannel, 
owing fo the dens* smoke that must be 
dissipated after the passage of a train. It 
has been found praetJeaUe to put In poel- 
tlim a Bomrwhiit smaller anMrant of con- 
rrste hourly fftriravec, the work la ad 
vnneed at a rate and with remits that 
cotfld not be secured by aoy other pro- 


Halag 


The twin-car coq^rete-pladng unit, skewlag the Mg ri|x-bMli host la poMtIea 
ever the boarded fona, ferdag the coaereU — 


and to begin the nriuul llnthg at the far cud When 
this Is done the oomnt** M delivered through a convey¬ 
ing line laid along tlie thwir or Invert, and to thU 
line Is coupled hose which in earned up and over 
the forms for the ulttmate distribution of the mixture. 
As each section of tbe lining Is finished the forms 
are moved backward, and length after length of tbe 
conveying conduit Is taken out Urns the point of 


avkl other operative clrealta, and which would not 
invite fire hazards. Therefore, the primary aoiuVe of 
tiewer Is an electric central statloa situated near 
(Uacler and outside the we ste rn portal of tbs tunnel 
Tbe generntora located there funrioh eortent for tbe 
limmlnottng gystera needful for the wort withtu tbe 
tunnel sod for eaergtstag the apparatoe which ennett- 
tute the poenmattc eoomtet>Iaclng equipment Hie 


Fbr tbe sake of tboM Intemded In 
details, let It be eaM that tba Mwtrtcslly- 
driMi eomprampr ha* a em*cHy 
cnfM feet of atr per mlnnfo, and tbe ouh 
Crete mlkerils able to prepare hglf a yard 
of material tvecf rtety mmOM, Wtm foe ttUHP ^ 


eoncrete Ji dropped Into tbe pneussatic plgeer and 
from there U 1* dlktharged tbe dgifvery bp*e 
undtf an air imiMilBa of 90 prtnd* pras sut e to the 
sfpiace liidi. Oa^ two men art i!nifdlf*4 in tkn iobier 
and piaow cac^^one for sort oKwQitn^ and, n t|rti4 
Is in stfendanew npob th* oof$pni|aor« 

When a form fee feady lo b* AMd. tbe 
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^ poiltlo a b wwatb It^ ftod tlwn th# cwt work* It ww dlscovtfed thst tht stack leaned ali^itljr defects due to flaws in the steel, to seflWflatlons or in 

iislrt largv Jidu Jwt high onoogh to to tbo vouth And east. A doAdniaii wub unihored north cloHiuDs and lo othw eansea without eansiiig tttiy Ur- 

^Aighi oi tbo ToUctaA oft ttadr ftiirlngie This of tho dlroctton in which It wm hoiHHi to fell tiie stnictloQ to the niaterlAi cxAmlned 

ftmndAtlon and to atack, In the belief tlmt In this way the tendency of The ln«trun»ent couhImr ciwentlolly of the foUowIna 
Iftoveftt their ro^ttg when the cotnp r aaior la operatlnc the ataefc to go too fur aonth might be cimntpracted ali elementM A Htilouoid onergiaed by direct enrrrtit 

at cnpaelty Thla arrangement eftectnally obvlatea any An attempt to ahoot a line over the top of the atuck to rffiNt muicnetlxution of the ti^ni pUce 

trmihiemM vibration The motor and compreewr wttli a gon need for thia irarpoee by iIm* lire deimrt- A detw-tor ounulMtliig of two wills having the 
®* i^?^**** hooaefl over to protect tlw ap- nwnt iiroved a failure—the atack was tof> high Then same uumln r of tnrna and surrouiKllng the speciOMm 

parttt oa from the weather and Ukewiae to exclude a light acaffold whs ImlU up on tlie InNiUe to a heiglu Imr nhose mugiuaic ^nrlatlons are to Im* dptermlnwl 

fpomtten any troableaome dirt and dust due to the of lOO feet* a hole made through the shell of the Ntaek, A motor to Jmjuirt a rtlntlvi motion along the length 

proaacution of the work Tliere are tn aervice alx and a %-fncfa cable faatened to another andior on the of the test Imr to the maguetlxiug aolenuhl and detector 

oollapalble steel fbrms, and these make available for Inside. The cable was then attached to h inanlla line, whkh aw* rigidly cuiiiiectpd together As the dHwtor 

IKHtiing daily at least one form while the others remain that pniiswl through a doable and trl|rfe hhx k fastened iK*<*tipleK different ixmlthms along the length of the iqiect 

in iiositlon during the hardening of the prevtoualy cast to a deadmnn Then the line was mn f«ir 50 ft at men. It Is tbreadwi liy an Induction dopcndlng niwii 

l ining sections. The storage capacity of water, con right angles to the dmm of a windlass. Tims the wind the niitun. of the siHMlmni If It Is not quite uniform 

Crete, and gravel on the placer unit is sufflclent to effect Insa and blocks muld exert a atraln of nlMtut tons, the miigm th Indnetlon thw'adlng one of the colls ami 

the Mowing of a comiMe form without leaving the yet even with thla powerful pull tlie top of the stark the detector Is different from the Indiu tlnn threading 

lunnM for recharging. The shifting of the placer outfit, could be drawn over only about one Imh the other eoll, with the retodt that Um oxn f generated 

and the handling of derrick and material cars are Tl>e next move was to drill a belt of 05 holes around tn one of the coJIh dlffi n* fnmi that In tlu* set^md test 
iVme by a gasoline locomotive, and tlie same englna la the stack 6n the aide In which it was deslriHl in have It coll ('onswiuentl>. tlie Rinall differential elpdromotlve 

OMCd to tranaport the men to and from tbe Job and fall, leaving on^thlrd of Che rirenmferern'e untoui hwl fon-e Ik tmpnniwwl ujMin tlie doieetor system every time 

also to run a lunch car Into the tunnel Thla latter except for tie\erul emergetM*y Jades to bo uw>d if ne<‘eK- It iMisHes fi>er the imignetlc lnh(iTiiogenelt> 

wmvenleuce has proved well worth while because of the anry Drilling these Isdes whs difflrnit work on aocuunt A lit daniiMsi l> ArMunal galvanometer ludUiii 

tfms savM by f^lng the laborers on the spot of the many reinforcing rods. Ing tlu Niimll elettmnioth’e force dcvc1o|ied In tlie 

Tbs pneumatle placing of conerste renders It feaaiblo Then began the work of blasting away the concrete dittH-hir 
pot only to meet difficult situations and to dlsfiofiR of Tbs opening on tlie north aide of tlio stark for the A rcccintor «hl(li YiadK the gulvunomcter ami 1 h 
considerable volumes of the material with rapidity, smoke flues was 4 feet wide and T feet high A Klmllur cHKeutlally a plmtograplih nim enused to move mil 

hut the equipment Is notably effective In reducing labor opening was blasted out directly oiMss«lie this one formly arroNN u Mmall Milt tliwiugh whoM* fqienlng a 

costa, A few men, after a brief iierlod of training, are T^ls left two aecUons to act aa columna and support spot of light In rofloc UmI hv the gnlvanomi ter 

obis In thla way to do moeh more In a given time than the weight Then thcMe piers were lnadt><l, and ahot ut A control Utx containing nil neci^HKary ch^trlcal 

a larger gang relying mainly upon manual effort the Mime time The stack Hated aliouf n fmd tn the Hwitohim, rhooHtntN and liiMirnmintM 

A' 



L&ftt Oettlna tba work oC M n 4w m Uih>g tto atMfc uiulcr way UfaMi Wlwt th* Inm of tlw lUek knAcd Uko aftrr the faU 

Bringing dswn a partknlariy atubbsm rrinfereed concrete atack 


A TroaUwaaM ProWcai la Stack-Wreckinc 

T HB dty of Spokane, Waaliington, had a white eie- 
plant on its bands in tbs form of a giant stack, 
solidly built of reintorced concrete and rising to u 
height ot 210 feet This old stack waa the remalna 
of an old crematory botldlng which, with the exception 
fif thla utgefc, had bean domollatied when tbe new mod 
cm crematory was butU a short distance to the north 
Thla change waa brought about through the daslre of 
the 8|Md(atM and Inland ^nplre Hallway to widen their 
yankk and ground waa accordingly traded As a result 
the white elAphant was left standing In soUtary and 
threatening grandeur Tlie city wanted to wash Its 
liands entirely of tbe creatnre. whereas tbe railroad 
comiNiiiy waa perfectly willing to hand tlie towering 
stack over to anybody wanting a symmetrical toy aC 
ivoodly proportions. Aa the days passed by. both the 
iwitfpad coRtpany and the city ofilclala became mors 
and nwt« afraid of tbe thradtenlng atack If It fall 
to tho aoQth it might destroy several tbonsaml dolldra 
worth of ndlfoad property, If It felt to the north It 
wonU almost min the new crematory, to say nothing 
of the poaribto tons of life that sneh a disaster might 
lUvolve. After much heated dlsciuiBlon extending over 
a period of two years, the courts finally decided that 
tt wea ftifidttty the dty to remove the statft Borne 
oobtimetliii Brin fiMpocted the stack and flgnrsd^on 
tbe but not one of tbem would aasome any 

Ui^rife^ fer 

Wbou tbe dty angtneerittg department took up tba 


direction of tbe cable, bnt failed U> fall It was aup* 
portc<l tmly by the relofordng rods and onc^thinl <>f 
tbe drcumfeiWe Then ^ steel bars vrere cut with 
an acetylene torch, yet even then tbe stack did ntit 
topple, though about ao lochee out of line. Next the 
emergency holes on that part of the circumference 
still ontonebed were shot, and the stuck began to fall 
slowly in tbe direction of the cable. The cable was 
rapidly pulled taut and determined the direction of 
the fall Finally the portion of concrete left on the 
back broke, allowing tbe stack to dmp bark, and thiR 
In turn broke the relnfordng, whereupon tbe stack 
fell rapidly Tbe upper portion of the stack collapsed 
completely, and buried itoelf deep In tlie soft ground 
It took the crew of four men fi\e dHjT* to fell the 
stark, at a total coat of 1375 for labor, staging* Hues 
and powder 

Ike Dflfeetoseopfl uid Efevator Aeddents 

T he tMUnff of cablw t»etwrator. ao aa to dotonnini 
any original or progiesalve defects or flaws therein 
and thus prevent poaslble accUleuta twems to have been 
reallaed by recent developments This Is dne to the 
rapid progress which has been mule In magnetic testing 
An inatnuaent called a “Defectoecope' has been jier 
fectetf by Dr'C Burrows, of New York, by racanH 
of which It la rUlmed any concealed defects In steel 
wire or cable atripa can be Immediately located It la 
a amet Intcrestliig device and gives promise of being 
very uacCnl. Tons of material can be examined for 


Magnetic testing Indug iioiMleetructive of the ma 
torinl huK the Hfhantnge of being appllcvihle to every 
plort If iiocoKKnry but by the proper selection of the 
characterlHtliH to lie mi^Rured a single detormlnatJon— 
fls to uhetber or mtt o test piece la of the same mag 
uetlc charaitcriHtlcH hk nn original standard sample-- 
inny Im made to wattle the qncRtlon. 

In addition ti> tho work >^hicfa has already been done 
on rnllM wires nsls and cnhleH and upon specimens 
huvlng ctrt’Ulnr Kvnimrir} Knrh nn Imll races, Imlla ami 
lullllng cutters there Is gnnU opjHirtimity for addi 
fiiinal develtqmioiitH In the ukc of thlH inKtrument along 
Kimtlnr Uik'n llroH guir rlngK. rolu r bearings, disk 
blanks nml drculnr s«wn an* liui^rtant sled products 
whose mngm tie cxHinliiiitlon gtvivi great promise 
SpeHmius mith nn (Irllls. nanierH tajsi and other omnll 
bKilH have riHvl^nl but little Invostlgntitm and yet are 
of Muftlrient ImiMirtnncf* to warrant consideration 
Small tm*gultir hUaiiph. muh ns cutlery, gravers tools. 
Hmull mnehtne timls and chain Uuka, ne^ luveatlgatlon 
! arge. Irnwilnr Hhajies mnv present difnculty, bnt In 
nuin> eases lh( re Is milflch nt pnnnlso of anceess to Jus 
tlO tnvestlgntiou At tin* present tlme4here Is no satis 
fortory method for the examination of crankshafts, 
steel bottles. «nd •Imnd snws and a great variety of mis 
cellancoiiH shapes Other problems for whlcfa tbe 
magnetic tost may yield a satisfactory anlntlon are the 
degree of perfection of welded Joints and study of 
strains indneed In the varinua (riementa by the repoaiotl 
stresaes of the service tests. 
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Recording LocomotiTe Operation 

By CherlM N. Winter 

\ imlliutinfr and r(>cnrdlD|c macliliHk, culled « loco- 
rwrinler, deHlfcneU to Indtcutn to tlie enKincer the 
i» 1 N>in 1 tif uliich flu Uiromotl%o In tru\ellfnK uiid to give 
a iH.nimnent record In tlin burKiiln, of K|>cod und direc¬ 
tion of moti<»n, whether forward or lunkwnnl, und 
to roi'f>rd tlio time conHiirned In Hto|w, at Hiatlonu or 
rtiiewhere, In nlii>wn In ilie iUinttnitlonii Thin Inntru- 
nwDt in IntendtHl for uan In ruiid Ker\lce and mnkca 
It iKWHlhle lo eliinlimtp tiiuth of the duiiger incident 
to ex(H>nMhe njK'wlH on cur\en fir wlierever speed rentrh*- 
tloiiH are mn-exHiiry A dial ludnier tndimten the speed 
to the englnotr and tiu* entire story of uiierntlon Is 
dourly ri^tinliHl on n tiM>e Ihul in enntly rend The 
duration of Htopn nmi nlnwdiiwnn in rlenrly nliown hy 
plHt'ltiff this record afnilnnt a keyboard having all of 
tile fitallonn, towom. Hidings, or other pnlntn on a 
dlvlnlon at whU h niiee<l reHtrictlonji are necennary, 
shown In the aunic pmiHirtlonn an the grudoatlons on 
tta* tui>e Snrh an instniincnt In eniHHiully valuable 
at the r>ri*«ienl iltiie Imh iiiiho of the extremely large and 
heu\y hK-omntl\eH and mm now In une It preventn 
the unuLM'esMiin w«*ar and tear on rolling stock and 
tracks caused when loonraotlves that are Intended only 


Tertlcal lln* on the tape, the leocth Of tha tine Mtmrlag 
the duratton of the stop in the ratio of $-15 iach to 
one tnlnnto of time. 

Besides being a aafegnurd lo train operation, the 
advantage of wing such an Instnmitait Ues la the fact 
that a complete recttnl of tbe operation of aeveral 
looomotlTM may be drained for comparlaon, providliif 
an acennito basis on which to make any changes that 
may tend to imiirore the ner^ loa. A simlior inatmment 
has been defrffDed for use on switching engloM. This 
iDHtmmeat records the i>crfonnanco of the locoroodTe 
on n tape In tbe same niatiner m In road servire but 
HS excessive speed In not often attained In switching 
service, tbe speed lmlicati>r has been omlttaiL An 
odometer atiioinattcutiv n*cords the mileage, register¬ 
ing every $0 fed It can lie aet back to aero whenever 
it Is desired to do so The ttse of each n macldDe 
gives a complete record of the operatlun of a swltoblng 
onglAe that oonld not eiiNlly be obtained In any other 
way and makes It iMmsiltle to compute tbe Idle and 
working tlnm of a loconudlve in such service; 

The Tnw Physiological Katun of Shock 

I T has tong been suinHwcd that the tranmatlc shock 
from which wounded men aulTer is a nervons phe¬ 
nomenon. Tbls view has recent^ been combatted by 


gfgsas tttptmdoos thawgndi»flmfn |tlwWi)insio« sd'ahotib. 

Bat If thpde wtrg of fliy voaa ft 

nsMbs Itb appaargnsh vhey enr^, wMK am tbt eop- 
traiTr kt Is efthn tardy la appearaaca. inObLls bpsaoss 
m oertaiB lapse of time la r^lrhd ftsr Bw toUe al* 
bauwBs to be formed and Jl s tr H Hrt sd la tbs ofpaatomt 
whan tMr dlstrlbodpa to pravsMed tberalme sMfc. 
This nuy be UiuMratcd by two caaaa Twp ws ato to d 
awn, whose woaoda were gflcompanled hy bratofl^^'^Ml 
toanHaorts applied to prevent tmnofrheia Oae of 
tbe woonded men nUderweat aa amthdafioe abase tlw 
toamiquet, which remsiaed la peeMdoi ae sfmpteow 
of shock appeared. The other man was operated 
below the tonralqiwt, wMch wag r em oved laterr ^ this 
cast shook made Its appeenHm Aceordlag to Dr 
Qudnti, this dlflermce of resnH was eatlreiy aatoral, 
since In the first case tbs toxk allMBneas wen »- 
moved before they bad time to bs dtotribttsd la ^ 
body, while la tbe eecnnd they wen ab eotbed ia tbe 
organism and poisoned It 

Another Interesting thing Is that tbs degree of bbock 
to in DO wise proporttonnl to the gravity oC tiie woond. 
Thus, a man may bate bis legs carried oft ^ en ex¬ 
ploding shell without auflsrlng ahoefc. Bto wofM Is 
quite open and the toxlo albamena are ebaoHied fay tbe 
bendagih Another man mbf ban a wound wblcb to 



L0ftt The nttruh of the histnimnit vMd In s«mmI Mrvlcv. Cvstwi Ibe lattrnel aMehaalss of tUs plow of sspamtaSi atiS fi The wwider IMS seMliis lotawitlVM, 

whitti tho o pwdowi otor fwWm 


The device that teUa tbe engineer sad the divlidoB chief ell they need to know ebfdf tbf speratlea ef tbe ienaieUva 


for skpw and heavy eervlce ore nm at express train 
Speeds. 

A imrtlon of this Inntrumioit Is built on tbe same 
lines ns a speedometer, centrifugal iorw actuating a 
dial imlnter which Indicates the exad speed at which 
the ItHfinuitlve Is moving, while two pencils, operating 
Inih^pendcntl^, record the time and the speed, on the 
tat>e. 

The tit|ie Is driven hy a connection with one of the 
loronmtivo driving wheels, mi>vlng with It at the rate 
of u half Inch to one mile of locunH>tlvA travel 

This ttiiio Is rallbrutcfl horisontally In miles per liour 
and \crtlciiUy In mtlos of track, with heavy lines every 
five miles. 

The moxenient of the sjHwd pencil across tbe tape Is 
in dlnnt proppEtlon to the siieed of the loonrootive 
and It returns to xem nt every stop Each change of 
speed Is Instantly Indicated on tbe dial and as the dial 
and the rcmnll ng mechatalsm are Interlocked the 
acceleration and deceiHrntlon are recorded on the tape 
and easily rend at the end of tbe run. 

A dock mechnnlsm operatic tbe time peudl, which 
moves acroos the tape In Khmlnutc strokes. This pencil 
mskes an angulor line when the locomotive Is Id 
motion, tbe angle depending on tbs rate of speed 
When tbe locomotive stope the pencil makes a straight 


a French surgeon, I>r E Qudnu, who bolds tbtt tbto 
so-called ^^shock** to really due to Intoxlcatton, i a, 
to the abscffptUm by the blood of toxic albumeiw pro¬ 
ceeding from crushed and bruised tisanes. This 1$ not 
fo bfa conftmed with p oi s oning produced hr lafbetton, 
As a matter of fact, the sbodi to product gt h too- 
ment when possible infection !• pmctlcnlly afghylbte. 
Furthennore, shock exists In many cose*, lo* 

fpctlon la out of tha question, because of thfa fbet that 
there to no external wound 8uch cases art wall kaowa. 
For example, a man was Imprisoned ^ the falling 
timbers of a house wrecked by an exptotooa, bis tiiish 
being canght between two beams, but ntlthsf woonded 
nor fractured It was not possible to resooe bfto Witll 
after 24 hours had elapsed During this tlwt b« ex¬ 
hibited no signs of shock. Upon beliig reamtd, bow* 
tver, he at once showed the symptoms of fbodc and 
Sborlly died Tills case to explain^ according to Dr 
^^o^nu, to the fact that the suheutaneoua ttomes had 
faem bruised, with a consequent prodactioa of yotooa- 
fatts atbttmmm. The latter, however, wart ppevrtitt d 
from entering ths circulation, owing to tha fe mfir a mlnti 
OCtbetblgh. As soon as tbto eowpre todoa was tttoqrad 
the drculatlon was re*eatabltobsd, tb» totie albauisni 
were dlstrthntcd throughout the Mijt and at Wto* 
acted upon theasrvouaqrstomaga wbota to itoto a 


purely muscular, but of large tetoit and dspth. |n 
tUs case there wUl be sbodt, hecaaM tba potoonoua 
albotnens will accuoittlute the fafolsad danfees Inatsad 
of being drained away, 

Tbe practical coarinslOD to be 'drawn from thsse 
observatimn to that the- wounds gbould not Only be 
rieanssd as soon as poestblA toit that all tbe bruised 
ttosaes, which are tbe sources of toxic alboniMm shogld 
be mt out Tbe exlst«Me of these toxic albuneae or. 


as they are somettmes teraed, toyalbomeas to by an 
means a matter of mere theocy fli# sa nn gtoms of shtok 
can be produced bKintotoUig them Into Kb anhnal iMtfch 
has not beta wounded. A nrgeod named Dale |»o- 
duoed su^ a vMIt wl^ btotomtoA and be faroer 
observed that woobds aetonpanled fay patontotu annk 
Cttlar letooM fifodnsed potoeuasMlir to ebsraetor to 
histaadfie. ** " "" 

Another French Iwusllgabir, ML T Detout^tofali- 
oastiuted tbe texfcity of farpitod totoctoik ^ ttto ehp f rf - 

a«t n, 


t oni w uwww ot uMia uf akii»- rt <wil l lMk* 

timii um ot mm»» 

MiMM, wiitm 

liKM* ww )W» AwMf Mxlilt Ockfiut 

the ttoopa "" 
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The Truth About the Devil-Fish 

CkNTIMliiig Variom Emmeooi Viewi Which Have Been Spread by the Hi^y Interesting if Inaccurate FictionistB 


W anr tMor nwaD la ToOm off fcte 

amat JUto lausorUU dsi crtp ttoa of ^ tofaot 
aaNrtftt « ai»a uul a 'polrm he mdwnd on* of tb* 
iiioM fttdutlaa If not otrietlr crMUMt Mopoms to be 
taaad ta tanuntie lltentore UntortoMtelf B1190 
WM not a naturaUst aiui bu adaittno ImovMne vaa 
aoMiniat vrtaattve ae a n>snlt butb bU deacrlpUoa 
ad iba doett AA and of tbe man huattna attributea of 
bib n am at ar bare no counterpart In fact Still Impair 
eieC aa eria daaerlpttcm 1% It at least bad the merit of 
SHnf pvMcltgr to a dam of antmaU wbicb would 
jirolaW bava reauUnod littite known to fbw otber than 
ptefbaaed tmtaniKitaf for, aa it waa once tmtbfolly 
obaanrad, it baa done mure to acquaint the world at 
large vttb tba astatenre of cephalopoda than all the 


By Wilbam Crowder 

Tba devil-flril—octopoi-and Ita aliun oompoae 
a frodp of anfmala which In the languaat uf itltncc la 
tamed the cc pbe l e pod a the oepbalopcNih ure highly 
onanlaed nudJoaca-^iriaf very rioee rplatlvia to thi 
clams aaalla, alnga etc—and are dlstlnkuiidied prt 
maril/ by tb^ tentaeolar a pcfc a r arnm arrHugiU m a 
radial manner around tba month All nn laniUo 
rcHW and anbelet chiefly on flahea and iiuHtattamt 
which they catch with tba aid of these mombers 
There U aome ertdeace however that certain «M]ulds 
are partr if not wholly vegetarian In thetr dUt for 
several large apednena captured otf Cat 1 Una Island 
California were found to have tbelr Miumaibs full ut 
sea weed 

The beet known miunbeis of this group an thi squid. 


storms In this connection it may l>e (ibsorred that 
siiHrm wbaUs IWe abnjst mflielv su cephalopoda 
whkh tliev destroy In countless numU th In thilr ex 
f unions through the iptn aea I ho giant squid lives 
only In tbt ditp mn and has never been wtn alhe near 
thL waters of the ah re 

iht comm m miuIU if our sh res on not unlike the 
giants In sppiaranLe exc<|it f r m1/c Itanlr do they 
attain ni re than a fo >1 an I a half In ItngtU Thev are 
rnTtiM and often travil In sh ills fill ^Ing Hihouls of 
young flMits or inlnuous Oltiu hiw \<r a lone In 
dividual ulU stalk its pn\ and as it swlniH It iresenta 
Mime rt markable c 1 r iboiiLes IIiIk \ t iliar piuiierty 
if tliatndng Its 1 lor Hhlch Is nU blmicd ly other 
mitut rs «f tliH group is due ti plkUMiit iilU 1 ivcr 



U the scaU pinlosnsh takm fa a trial pari, b gfafasrs m tba faatorim Pt a aqalA A Tbs oriopfa which l» doobtlMi the d»ll-flih of tnuUtlo*. 4 A eumqreh ewimm 6 As crtlxi 
laaaiptlna ut tko sofaurs aad csaocHr of tho Sm BiA »ow noUeed to bt. obwH a Bcbr aqiild tnetlr «nk u J 

IW Him hiat haswM mambm et tba doHIsflali trlb^ aa they ai« and aa they aie not 


kmnwd and careful writings of tbs man of sri a ocn 
Btama Wm pUsrie Instanos of tbs cmployiatBt of 
thags cs s atarsi aa an aid to emta the Imsatmitittn* 
ottsv fletbmifta with mors slaboratkm, but Ism art, 
kkTfr Oootiiit^ to M tbli UttcuT dMlM eouMiRaatly 
0 « dirOMt Had ito bDIm hal« •ehlartol u ertt wpih 
toltoB m 4 tn stoMmUr oa a w l wd to he the moot fekr- 
Ml jMA dtaWMO «t teTortobnto •nUudi, 
im wam tof ktormr, t«M • atUto diCwnt itoir to 
MCt tntt ttaa «• leant tfcat tbeto acaeton an aot 
mSA Ml Oo wre painted Tbele retwrte tho^ lees 
liieoie aea aeae the Ina most lntofwBn«> ^ w oea- 
oor CW wfOO ttalto in tteo erentnifn im 
artia oedindfp to ba fiiaad to the 


tbs octopus and the cnttlsfiah tbise three tjpea whkh 
are oftea confused with one anotbir hate undoubtedly 
hgnred mors latpriy tn popular literature than any 
pitiktT \ct it lAay bs worth uhik to mmtion <n< 
whleb has schlevsd no little faitoe tn thi. realm of 
poetry 'This la tha Mutilus a cepbalopod which bears 
a haautifnl abell of pearly Iridescence 
iTbs aqulda ranga In slis from the Uttio seplnlaa of 
an inch long to tbs giant ArrhUtntMw apecimens of 
tha latter ^vlng been found which were aaM to meaa 
are nearly flfly feet over tbs afiUra length of the body 
Thasa^re thp lannst Inverfebrarea kttown Tliey are 
howevsr, tglwmelrrarc as very few have even been 
fpond, and eWn of these none was in perfeet eondl 
tkm dna ts tbs attacks of whales and the violence of 


ing the (ntln aiirfa 1 if tlu* 1 d\ Ihiw cells uurk 
somewhat afUr tbi inmlilc if the pupil of the bu 
mau eje Whm thi milninl la lolcrlem a dilation of 
these mlnuk organs txp mh a plkmiuUd area each 
chnmetiph re ns Ir Is cilled assuming a iiln point 
dot (f a r lllhh tr wn ixpnnda Ufa an eninrglut. 
fnH.kk until the «lgis uicot 'Lbese ebangos lan Ik 
product 1 almost lustnntly fr m white to a d tp br< wn 
or iHinde ir tbc r«MrM oud ran be nhtrktid ui thi 
will of the a pild to dirTcreiit areas of the bod> gtvlng 
the animal a mottled appeanuoe whkh onabkh it t> 
almniate the ptbbly bottuo with aatonlHhing nalKiu 
l>rfaaps few elrcumatancia are mon HtartUng than 
one a flrst sight of the squid ]> Ing on the bottom aftor 
It han (hanged to a deep Iriwn conlmitlng riroiikh 
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a K n i n i t the Niilwtnituiii 
whttt tfiuldeiily it alUKMt 
dlMKilVM from Tlew hr turn 
Inijt to a KboNtly white and 
HJIiik^t HHty like a specter of 
Uh former aelf 

111 luhUtlon to UiU inethfMi 
of inakiiiic themeelTe* IutIbI 
bli« tlM'HC atiliualH ntlllxo an 
unknn whidi prodncf h nn 
e1T<H*t alaillar to the mnoke 
M*rettn employed liy im\ al 
TeMW'lii Thia oncau is the 
Ink bajc When an hidhiU 
nal 1 h IrrltatMl or pUTHiird It 
eJeetM a black iiul>atiiiK*e 
whlt^U cliiuds the water and 
(UwNHHVrta or i'oatuaoa Lt« Tl 

4 ueiny 

The mode of protcrewiioii iiitcd by the niulil la no 
lefM eiirlouH than the reutiirca JuHt dewrltaal Its 
Itody may rouably lie eomiiervd to a hydraulic pfinip 
therein the water enters at one aperture and la 
«x|>ellod at another It is the force of the water 
diretlud tbrouffh the rent, or sltdion, located Just be¬ 
low the head at the baae of the tentacles, that propcla 
the animal Thla force Is produced by contmctlons 
of the uiautle which is the hnise sur-likv laxly that 
enrelops the rltal organa of the creature Usually the 
squid Hwlnis buckwanl, Unit Is, tall foremost, but It 
can swim forwanl with equal facility almply by tiimlug 
Its flexible siphon In the opposite direction 

Htrangcly enough the <»ctopl arc the ocqibalopoda 
whlcdi hare always been featunal In the 
explolu of j<inniallstle tales yet these 
IndlTldnals neither bare the aggrcMlve- 
neaa nor do they attain the huge propor¬ 
tions of some of the squids, It has been 
extremely Infrequent that an ladopus has 
Iwen found with tentacles measuring orer 
ten feet long And ©von when those large 
Kfieclmens wore caught they showed no 
dlspnaltUm to fight Hut Invariably made 
n dwqierate straggle for liberty Al¬ 
though these animals aro possessed with 
great strength and are armed with a iww- 
i*rful weapon In tho form of a sharp i>ar- 
rotllke beak* they appear to be uncon¬ 
scious of their power and seem never to 
attempt using It In their defense 

The octopus is one of tlie most timid 
of g pimais and will retreat wlicm a hu¬ 
man being comes near It It can be ob¬ 
served In its natural habitat however, 

If one is cautious In amirpacblng It, for, 
in connoo with most wild creatures, they 
recognlae as Inimical only moving oh- The 






The harveatmr tlwl carrtea the ihmbcr wUh it mbosU the OeMa 

no somewhat resembling truiisluceut gralng of rice growing ni 

ts around a common stalk Lach egg la separately at- nc 

lip fat bed to the atiUk by a ^ehort peduncle, the wliole th 

Is Migc not unlike a bunc^i of tiny white grapes. The In 

er average number of eggs In the brood of a full-grown of 

le- female Is fifty thousand The parent aerates them oc- n« 

‘la caalonally by manipulating the dnotera with her tenta- te 

us clea and frequently dlrectiiig a curreut of water upon sb 

at them with her atpbon Seldom does she leove the 

be nest and then only fOr a short period when it becomes Ik 

It uecoasary to search for food The brooding period ev 

ug lusts about seven weeks, at that time the young hatdi In 

soiui leave tlie natal precincts to begin an Independent In 

da life free from maternal enro The babies are quite at 


.. 


'■:r^ 


The Btrlpping machiB# that harvests the seed and leaves the grass 


lectiL Tho difference between an octo¬ 
pus and a squid may be stated tersely by saying that different In appearance from the adults, having nnde- 


the former hna eight long tentacles snd a abort body, 
while the latter baa ten short tentacles and a long body 
U Is partly due to these roUtIrely long arms, how 
ever, that tho octopus gets Its unsavory reputation, 
fbr without a doubt these long wrtthlng organs make 
it the moat hideous and gruiwome of all creatures. 
It lies accreted in nnky orevlses, awaiting Its un¬ 
wary prey When some nnluc*ky fish or criiKtucean 
passes near, the lurMug monster throws out Its tenta¬ 
cles with astonishing rapidity, and when once the 
8u<kers, which Hue the inner surface of the arms, 
have touched ths victim, there is no escape It Is 
carrlvti to the aaouth where it U dospaUhod at once 
by a bite through the back. 

The hard and atony stare of oephalo- 
pods doubtless has also mnch to do with 
the general Impreaokm of horror which 
attsibes to one's sight of these creatures. 

The visual organs of no othci animal 
have the ghoulish expression that Is In 
the e)es <if the devil fish This weirdness 
U further accontuated by the writhing 
and tortufois muT«ment »t the animals 
biHly SH It crawls from place to place, 
for, unlike the squid. It seldom swlma 
niMiut In Its travels. It can swim very 
wull. iKiwcvcr when the oi-castou requires, 
and, when so doing, it Ofnpli»ys Its iripbon 
together with rythmic contractloua of | 
the webdtke memtnrane which oonnecta tho 
basm of the tentaclea. ^ 

The female oc^oimih Is sn extremely 
devoted parent Hhe nsnally sheets for 
her ueet a receai In the rocks h^ow the ' 
tide lerel, and guards the eggs with all 
the Jealnnsy of a mother hen tnica 
first laid, the egga are small ovsl hdmm, Ahot 


veloped amM which deoAwte tho head like a rakod 
crown 

The «uttl«^flHh Is a cephulopod which in appearance 
has mure of the attributes of tho iquid than of the 
octopus. That U to say, It baa a proportlonatoly kmg, 
hut somewhat flattened, body and ton arms. Kight of 
these anna are relatively short, it has, however, two 
long tdender tentacles which are devoid of sudwfs 
except ou the club-shaped region at tUo ends. Thaao 
organs are generally kept retracted dose to tho bead 
and are br«mght Into play only wlieo captarlag 
food Theos animals arc stnindant in tropical waters. 
They are banniesa and Inoffensive creatutea and naver 






AmUwt tre af Mdrim wiMi ■itipi dMMii dM flMiliC 


• 

Ih* tfiew of' th* 
laiStr 4Mi l WwM. tt in 
finMtt that tto 

India* Idh |lad’ aMhk of oon- 
aMfOi la dhraatt Tlte 
wVkk te 

gdUar oldoct ththa oagaa of 
eananr bMii alho coriHg 
fm ttOa faadtvldiiak this 
la hot a hena bnk teTtho 
tomal sh«|l aaerotod by tbo 
animal, 

Ifow itoanaot be galjMald 
that the cephakpoda abeoe 
4«ocrtbed aro hldeona and 
tertdddtng In aopbot; 

In eortata tngtaacaa, of un- 
la usual alas, and are ru thl ee a 

in tbe captarlag of their 
natural prey Bnt tbe writer anhnMte tliat theiu la 
nothing in these indlctasonte whioh should Indtoato 
that they have a predUectlun for attacklag humans. 
In his own conuct with tbeee anlmali^ In tho waters 
of Ihrae oceans where they abound, he haa gathered 
no ovidenoo, elthbr by actual obaervmtlon or autbentle 
teatlnKmy, that dovll-flsbes, regaraleoa of alsa, have 
Hhowa anything but fear at tho alght of man. 

8o gmerally eetabliaW among a mlalajCOrmod pub¬ 
lic is the dread of devH-IUhes and tbatr alllea that 
even the meet ventnroeome will shrink from bathing 
In waters which aro known to bo frequmtod by tbom 
Indeed, this prejudice Is ctpu ipalntaliied In more n>- 
strlctol Auvlronmente, for ip an actual test recently 
made In a marine laboratoqr whore an 
octopue with arms n foot long was cem- 
flnod, out of scores of visitors who pa«md 
ihe tank and were asked to touch the 
animal, leee than two per cent did so. 
altbciugh in each case the requokt was 
made after oaruest SMurance was glTen 
that the devil-fish wae harmlpaa and 
would merely sqneese the hand. 

Hanrflfftiiif and Ilirwhing te a 

Siagto Opunttott 

AllONif Intoresthif fkrm apparatus put 
on the market recently, a bl|^ place 
must be awarded to the combined bar- 
\'Oiter and tbraher lllngtrated at tho top 
of thla page By an arrangement for 
making the tractor a part of tbe har- 
vester-threaher, yet ptftnlttlng Ite re¬ 
moval for other work, tiie auzUlgry mo¬ 
tor and pulling bitch are diapeueed With 
at a heavy saving, Tba Outfit cute a 
swath 16^ tort wlde^ at a maximum 
raaa speed of fiVi miles per hour, glvlaf It a 

capacity of seven acrea an hour A fea 
tore Is an arrangejoent of the threcdiing cylinder and 
blast tube which makes it pooslble to blow off a 
high percentage of tbe chaff before the straw 
and grain pass to tbe eeparator, e» that tbe 
work of Uie latter unit hi greatly Ughtehed and 
its weight ftud coat lesaumd eurre^endliitlp Theoutfit 
Is daimed to take toe place of all fiarpi machlueiy oasd 
In wheat /alsing, with the obvtona axcepttou of tbe 
tillage tooik. 

The maoufaGtarers eooaervatlvriy eottmate that with 
thla device a man and boy can ralae and market 000 
acrea of wbeat, which means that a great saring in 
labor Is effected. 

WMlMlt aMfSlf 

C ABpBTgrMtiattMbMtpuitimgnM 

grown In toe coastal |flun region of 
the Attaatlc oeaat and Gulf sthtos. 
Heratofore It has been extreuriy dtflleult 
to barvest ttie annnal seed crop and hmice 
toe amount of available seed for lowing 
parpoaes on tbe maricet has ben very 
limited and tbe price has raugsd fren 
TS cents to ft a pound. The atripplBg 
mflehtne shown tn tbe aocompanylag Il¬ 
lustration IS an aOicimit and newly de^ 
■tihed ImtdmBentdor snttng qavpei gihse 
asfA By m fl s n a cC me ph a ht cat imtotw 
oMQidcted wlto toe luMvlBg kniiider at 
toe rear of the Ihd used Is 

itrtntoAfw toepiinto to tohSM nan 
ebffnted by opnvei^ to toff 
htSmuF wluB^ it ^ dikiffffttffd to ikriu. ^ 
The e^totffnt fkleto and tbff iNM 
d^ihhnd tot toe ^udM toiprafit^ 
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The Miner’s Dump-Heap Goes to Work 

How Valuefl Are Being Recovered from Ores That Were Once Discarded 

By M. A Henry 


T HB Anorlcnn mining Indnntnr li rniNdly approach- 
log an eonofrmlc crlata* If, Indwd. it doea not alraadjr 
ftuM oAa. In Utla ooantry tiwra baa been no exception 
to tbo gaiMral nila tbat the rictMsat orea are Hint need 
The problem now la to produce metala from tbe renoaln- 
Ing OTM, ocwatantlp crowing lower in grade, at a pruflt 
In oomp^tton with orea fr«ua richer but dlatant flelda. 

ObTtonatp there la a vamahlng point at which mount 
tng coat of prodncUon meets haulage costa. Here 
profit to the local prodneer vsnlshea. There la another 
Important elmnent in the altnatlon the greatly ex- 
paMed needs of American Industry A few years ago 
It was n voty simple matter to supply the moderate re- 
qnlremants of Indnatry at a good p^t from a few rich 
ore depoalts. But the amount of raw material used in 
American tndnstriee baa Increased at such an astound 


log rate that now more than 75.000^000 tona of Iron 
alotie are oonauroed eeoh year, and many more mlllloos 
tons of copp er, nickel, line, lead and other metnia. 

mnlng la one of the oldcet of the Industrtea. hut It 
baa made wy slow progreaa down through the ages. 
It ta rather aetonlahlng to And that many of the mlnliic 
methods and machines need as **staDdard” tmlay have 
been used for hnndreda of years. But the economic sit 
natton as regards mining has derrioped so far In this 
country that already It la no bmger poasible to produce 
metala at a profit ualng the methods of twenty years ago 

The mining industry la thoroughly awake to the crisis 
and la meeting it—mcceeafully How It Is being done 
ought to be a revelation to the leaders of every other 
Industry 

Two broad lines of setion are bring followed It la 
reeogntaed tbat the eaMtlal needs are. first of all. 
highly trained men to meet and overcome the individual 
tccbnleat phoMema; and aecodd. better types of ma- 
ehlDM. two ore deposits sre alike and therefore 
no two mining probleina are alike. This compltrates 
matters* the mtolng and extraction of ores cannot be 
expedited fay any erf the quantity production metboda 
which have been developed In. aay. the automobile In¬ 
dustry. The greet nniveraltles of the conirtry have 
b e en appealed to and cooperation between the indna- 
tiice and the mining achools has hem carried out to a 


■atber nsurketola extent. 

There are three Msentlal stepa in the process of roln- 
M. drat aetuat dCgglDg of the ore. eecood, con- 
entt att on forrinnve much of the uaeleea material, and 
lilrd, amritrnc to obtain the metal No great improve- 
irym r to 4*t gb*fi methods has hem fimnd In centortes, 
itthoUrfb of coutea modem machinery rilmlnatee aome 
«lSr54rt»!M» tabor. The tWfd proeew. owe ltliig, h M 
MtOMr MM butaallr ebanged nor grently Improved. 

proeeiN. ttwt of omKentrattng, or 
^ which offers the wldeet field h*r In- 
« and tosentlon. to recent yeara very great 
__i Hu been made and Indications qre that even 
It fa on this battlefield that 
VAggfislUnn ni i|*****g indnatry wni flidit Its decisive 

TSSfyjfM eoamon metals oecer la the emih la 
[jirtrnil rwriBastltm -****" ■*** mii. 

SSL^MHMsa M UMufly smeristed with various 
IsgeMNMi mldesals^ as quarts and other sHlcatea, llmO' 


MU>ne, etc Before tlie sulfides tun be cc»nomU'aH> 
treated to olHain the metals as large an amount of the 
Wfutto or **gungue** as (SMslhle most l»e removed, witii 
out at the sanie time losing too much of the huIAUch. 
Tills is usually ActHimpIlMli^ by mechaulcal treatment 
and the result Is a concentrate which nmy contain us 
little us 35 per cent nr as mneh us 06 iier cent of tlie 
total metallic ounUmt of the ore and more or less worth 
less material, according to the character of tlie ore and 
the efllcleticy of the prucesa. 

The oldest and sttU the moat widely used process Is 
some form of gravity concMjtratlon. baaed on tlie fact 
that the particles of Krouna ore contalnliig metal are 
heavier ttiun the gangue. Almost evinryone Is familiar 
with tlM **panalng" method used by pmiqjei*tors and the 
early gold iqtorrs. This Is the simplest form of gravity 
concentratipk A quantity of ore is placed In a pan 
of water and agitated The metal sinks to the bottom 
and tha uaelew material can be scraped off the top. 

Thera are many methods of doing this mechanically, 
the most common bring a flat and slightly tm lined table, 
over which the ground ore iwearried by a sheri of flow¬ 
ing water The surface of the table is corrugated and 
the heavier valuable particles collect in these **rlflles'* 
and are carried by a shaking motion of the table to one 
end and are flushed off Into a rerefitacle 
Qravify concentration Is an effective and economical 
method of concentrating ground ores when tlie iiartlcles 
are larger than aoi inch In diameter When, however, 
the po^cles are smaller than this, ami esiieclnlly In 
the caae of very finely ground panicles which are des¬ 
ignated In concentration pracdse as '^slimes,” gravity 
ooncentratioa tolls down and the *^fiotatton process** is 
used This is ths newest revolutionary development in 
mining and has been given much attention recently 
In many of Ita ramlllcatloos the |>roeess Is not yet llior- 
nughly understood and It offers a profltalde field for 
research It operates essentially as follows 
The finely p^veriaed ore la mixed with water In the 
proportion of three of ore to five parts of water by 
Wright and there Is added thereto a small quantity of 
oil an^ under certain condltfonii. some Inorganh clietii- 
Ical comiiound such as sulfnrle add or an alkali A 
gas (air) Is then Introduced Into the mixture, usuiilly 
either by agitation or through a pomus bottom In tlie 
omitflialiig v esse l . As the result of either of these 
methods of treatment, altbough by a chain of totally 
different phenomena, a froth Is formed at the surface 
of the mixture canylng n large projKirtlon of the valu 
able mineral Ttds fmth Is removed by skimming or 
overflow, broken down, and the mineral collected. As 
nraoh ns 56 per cent of the total pilneral content of ibe 
ore may be collected la this manner 
The theory of the process Is not yet clear, but It has 
been shown that the Introdnctlon of the gas causes the 
formation of bnbbfca with a skin of oil and that hy 
•one mrlons force of attraction the parUries nf min 
era! ritng to the bubbles and rise with them while the 
gangue Is not affected and settles to the bottom 
Astdritrom the devriopmcnt of the flotation proccui, 
liktnltig engineers, however, have devoted their energies 
prlnclpfitly In ree w t years to tmpw^vlng existing ma¬ 
chines sod devising means for handling larger and 


larger quantities of ore to ohtnln a pmportlonntriy 
Hmuller quantity of metal One engineer discovered, 
for Instance, that hy a slightly different amingetneni 
of the * riffleii on the shifting table described hereto 
fore lie could Increase the (fipucily severul tiiues. The 
result has Iweii a great saving In labor cost to the large 
plant It places the sroall plant, a here only one or two 
machines are needed, at a disadvantage because one 
skilled attendant can cure for a large numlier of tbeae 
inachIncH and the large plant Is able Ui distribute the 
exiienso o\er a lurger tonnage In the very large ore 
dr^ng plants there Is little or no handling of the ore 
by hand, while the mnull plant cannot afford this ex 
Itenslve miulpnicnt for Its small bnti hes of ore In slack 
times the large plant can <ut doun overhead by oper 
ating part of the plant at capa<lty, whereas the small 
plant must carry the same overhead for small produc¬ 
tion as for caimt Ity ruiw. Another very important oon 
sidemtloD, often overlooke<1. Is the fact that the large 
plant, because of Its pmiMotlonately smaller labor cost 
can afford more highly trained men wImi are able to 
de\Jse iminy e<fmmnlPSL 

The result of all this has been a welding of the com 
l>Bntes engaged In mining into larger units, and this 
priKVss (»f iinmlguinatlun, we may fairly assume, has 
not readied Its limit The cost of a modern concentra 
lion plant may nin Into millions, and the fcmall exmeem 
uhlrh canrnd afford the most modem equipment Is 
likely mtam to find IlHelf forced by economic pressure 
lnt<i (‘onihliintlon with other r«>n<vniM. 

Hul In a final anal}sis tlie prr>bleins of machinery 
and plant are secondary to the pmblom of obtaining 
highly trolned men esiavlnlly executives. Tiiere has 
developed In the mining ImlnHtry an Insistent demand 
that pm<*tlc-ul experience sliall be grounded in academic 
training To this end the mining cninimnles themselves 
have IwKun to cnnxwrute \itth the universities In the 
training of men 

One of the newest and best examples of the effect of 
this itollcy Is found at rVilumbta University The ore- 
drcsMliig laboratories there are Just now undergvdng an 
entire building, largely from funds provldetl by min¬ 
ing companies and tmllvldunls Interested In the Indus¬ 
try Thoroughly imHlern machinery Is being Installed 
and mmh of this bos been given outright or loaned In- 
dcflnltcly by the niakers. 

The Installation of the ma<li1nery Is bring made on a 
newly devised **unlt plan," bv which It Is pomlble t« 
make a largv variety of cnmhtnatinns of machines wit* 
only a few hours' labor fi»r each change This labom 
tory plant is much more flexible and therefors more 
useful than the old stj to laboratory in which a single 
iTonpleto ore-dressing plant of approved type was in¬ 
stalled 

For each full-slBe machine there is a working lahora- 
tory model, which not only serves to demonstrate tlie 
principle involved, but Is effective In treat tng batches 
erf a pound or two of ore. Because of tho limited space 
the handling of ore for the large machines Is mostly 
hand work, and as tons of ore must be handled at each 
run, the models serve tho dally classes and the large 
machtnea are operated only at Intervals. 

Since no two proUema In oye dreasing are alike, train 
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ing nnully takes the line of a thorongfa grounding In 
fondaniental prlncliriefi, with each liMod iRrinted, wharo 
powlble, by un experiment with a tgptcal piece of mUl 
appanitUH. The man who plaiui to be a apedallst re- 
rrtvoH more lutetiHl%e trntnlng 

iliN c*ane Id luter work" expletna Arthur T Tag 
guri profewMir of ore dremlng at Columbia, ^'wlll come 
only beitiuMi others have failed lii the oulatlon of oome 
jinrtlculur proltlem, which usually menu that It is new 
and dltncolt Hence his training muot tcaih niethoda 
of attack and aid the devetupineut of the Btudent*N 
linaidnaUon, inItlatiTe and analytical ablUt) For ouch 
a BtuchHit reeeurrh into some dtlficnlt and slightly ex¬ 
plored ield la the heat of training'’ 

A very nmiprehenslve plan for nNifieration between 
tlie Goiumbla HelHN»t of Mines and the tmlustry hoe been 
worked out The srfaetne mtmt favored la the founda¬ 
tion hy nn Interested concern of an Indiwtiial fetlow- 
ship, eltlter tempurury or perpetnul A student desirous 
of taking nd\nQtgge Af this ot»portuiilty In chosen by 
consent lietween Die i^mipiinv and the Instructor The 
student is preferuMy n cnmlldute for a degree* and the 
HUbiiHl of his thcsiH Is cIsiKcn by tlie comtuin), again 
with the approval of the Instru^or Between n bolf 
und a third of I he Httidont s (Iitm Is stant on the siieclal 
suhjeci asst^tu^d and the namdnder on collateral sub¬ 
jects deslgianl to hrttadcn hla technical tsliimtlon The 
usual uiiiUrstiindliig In such a cast* Is that the student 
shall enter the eiiii»]o\ of the comtHiny up<in graduation 
The Rtudoiit, for his imrf, hinds himself imt to demand, 
becuust* of hlH simmImI training, more salary for the first 
year thiia Is paid other men of e<|uul training along 
general llniw. At the <onc1usloii of tite first your both 
IHirtles are free to con<lude any desirable arrangement. 

Another plan of less ts*rnianent character Is one 
wherel>> the cuiaptiny may hire one of the students to 
work on a siieclfletl problem, under tho guidance of the 
Instructor When tla* Instructor aHs in a consulting 
capacity, In this cose, he also Is compensated In all 
cnoperathe InveslIgHtlons Involving tim work of a stu¬ 
dent, It Is Insisted that the resutts be available for 
imblicHtlon 

While the C(»lumbla nrenlresslng laboratory Is now 
one of the largest and Iswt equipped in the country, 
there are seM*rut others of iKisslbl) equol Importance, 
mdaMy the laboratory of tho MossachusetU Inatittite 
of Techuohqo The ore-dressing laboratories here are 
arranged In a manner siiuUnr to those at Columbia and 
this Institution has been a pioneer In the matter of 
Industrial cooperation, although the plan devised la 
radically different from that ut Columhlu. Here the 
ludustrful concern signs a contract form of agreement, 
submits Its iirohlems ami pig^s feos for the work done 
on them. A recent retmrt Indicates Urn plan has been 
^ery successful lu the past year 

Important result Is not to the school, bowevelr, 
for this la only the means to an end The real results 
are first of all In enlarged ojiportanlty to the student 
and finally a solntlon of a very dltficult pntblein for the 
mining industry Tlie significant thing la that tlie In¬ 
dustry Is placing its faith In science for guidance 
through the dlfllcult years ahead 


Mirror for the Motor Cop 

F nOLHAUnY Imlced the motorist who ventures Into 
onr Imay streets without tlie security of a mirror to 
protect him against recklem driving from behind And 
now the trutfic officer Is supplied with similar protection, 
which serves oqunllj to Inform him of the state of traf¬ 
fic behind him without the u«H*esslly fur his Indulging In 
the merry- ■ go-round net The 

director of WL _ street Intersections 

of Washing- ton, l> C, ought to 

much iiHire easy In his 

mind, and much more effirient 

In Ills woric, with this accessory 



Tim oAcer u wtU at Mie motorist sonetlnM 
needs eyes In tlm back of Us bend 







. stondardlMd dsto n r 
goes in tbs filfsw to big 




How the dotowr signs an ptoatod so as to lesvo 
IM room for doubt wbetber to tnn 
or to bear otrslgbt 

Marking the Detovs 


ft Iwiitiu M'* 

toiM riMT imr 
* tbtofiribiMilto 

«l(in4 ^roMfemlb K* tba 



pe~it(ieiiimr,' Mhi 4cMb a#] 
Mt imafk 



M aUfMeit 


CM word. Tht Mkumiil ^ M tootoA, 
to detour unW it to Mtmttir v t 

n to gi«ttf^ to tM 
luuirovunient to tb* pdottoi «t detotoit 
ago nolMMly «rw estpeetod to 
of fc detour Today We on tokkiMiit to ito ^ M 
it; and in uddltton: to tbs two jltutes Mr# mojiU-mfi 
to Wlsoobstoi wboss eto rts bato bom dstoribsd'.kb^fi 
previous urtlda Hew Je r s e y spd Footof toiUMto liikf 
bo plmwd on tbs rotl of Jionor Hsw ^sftor 
Issuing a montUy bUletin. whlelt tbs 0tou Obtomto 
Stoner of Highways will mall to soy oiMren^ glviiig 
full information os to roads dosed and dstourc to fgSot 
for the month. New Jerasy, toddecita^ly, to doing a 
lot of work on her highways, without mnch advtotillDgf 
and by the opening of tM IIKB motoring seusoa, si^ 
Humliig no onduo mnumnt of winter dsmags^ she will 
nink high among the touring States. That this Stats 
to one of the mnet scenic of them all to a fact not os 
well known as It ought to be, snd its attractions an 
within COS) reach of millions of reeldents of New York, 
Philadelphia and eYsn Haltlaaon Washtngton and 
Boston. 


A 8TAKDAI11) type of detour sign has been adopted 
by the Iowa fitate Highway Oainmlsslon It Is 
the duly of every onglnew In charge of construction or 
raalntenanoe work which seriously Impedes or obstructs 
traffic to see that a well maintain^ detour route around 
the obstrucUon is provided os well as to erect rigns to 
guide und protect the users of tlmt highway while on 
the detour Tlie signs are erected ot soefa points that 
rciiiilre no turning hack nnd at tnnis and cross roads 
wherever tliere to any question of the proper dlrectloo 



to l>e taken to pass safely around the obstruction with¬ 
out getting further out of the way than necessary 
The sign is In the form of a yellow arrow upon a 
black background Above and below the arrow to the 
^wiffd Metour,” so the rign may be used for directing 
travelers either dlrectloo by simply patotifig eat with 
black paint tbs lower Word. A stencil to used to paint 
In the arrow the name of the ttiace the tn|ivslto> tobelng 
directed ta fn the case of the marked too^ roqds, 
there to space on the arrow for the rokte amiktog In 
colors. In stoe the sign to 10 Ip M Iftolfed.rdnd to 
printed on tough paper. When dis|fiared jketo nailed 
to a board The counttoa buy the at opet tmu 
the Ouininlsstoo and plus the expeuae vt iNHrillfig and 
place each sign costs about serea ecotir 
Ohio Is another Vtata that haa lorgriy shfUdhPed the 
haphasard way of postiiig detours fbrtaertg to vognm 
Its standardised sigh toto all easendato the ofinto thing 
^ as the Iowa produet that we $t toast be^ 

exmfeased, however, that Iowa has bsea mm swe c B Ssftff 
to pladng the sigra eo tMt a Mnfmm ef otoWgulty 
resQito. In Ohio an effort to otten wWlk to m the 
board at an abgle to make ft 

an apprMchtog car, hut hftod to 


iSirtabla Bumpcni for tho Qsngo 

G ABAQB neoeestty often calls for the p MtoOce of a 
bumper, but the necceslty to a difficult one to meUti 
because It Is such a shifting one. Today tbe bumper to 
needed heie^ tomorrow there, next day a bumper to 
eltber of these fdaose would be a terrtlde nnliuioe, but 
one to badly wanted at a point where It would have been 
distinctly out ot place before. The portable cooctute 
bumpers which we Illustrate herewith are hot too heavy 
to he shifted about with these shlfttog neossilttoei yel 
they are bulky enough to arrve admirably the purpose 
tor which they are desfgnsd It will be notto that tlMW 
have each two cyea, to which rofM of chains are at¬ 
tached tor tbe purpoee of draggUig thorn from point to 
point an required. 


KMpinc tke Haads ladoM Whila 


F wmss IwBd. and CroaMlMaa 

SO mnch tbe iiroduct of mere tow temperatures go 
of Utlng winds. The old-faahtooed calHlrlver and the 
chauffeur of today will jrin voices to t est im o n y to tbe 
fact that It to tbe drivtog that calls tor huge 
not the standing stilt In recognition of this, oua of 
Washington’s motorcycle officers, a man who drivea so 
SklUfully that be to called upon to ewiort dtottogutotaed 
guests about tbe dty and to this emptoyment to drive 
to aU westhere with a continuity seldom ap proariwd hy 
tbs ordinary motorised poltceinsna has Inveoted a Ilttls 
device to keep the Uttog b res am off his bSJiris. Tlito 
oonslats of nothing more compllciited than two leattair 
cones sttsehed to his haadtobarv to 

such a woy that he drives Witbhto 

bonds Inside them. The cone turns off 

the wind apd the oedtnary^unt- 

let Is given plenty of protection 

against anything that i Ffogt 

may produce to tbe 
way of temperature. 
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The Service of the Chemist 

A Department Devoted to Progress in the Field of Appbed Chemistry 

fay H. K. lIOWX» Ch—twl Eniclimr 


Liglit io Water 

T O Mpluulw tb« deiOniltUlty of propertj mpporHnc 
ItateMiUt rm m n h gn§inetriip baa 

tmm dUtHtratlnff NarrativeB.** A. recent 

<NW oa ^Llsht In Water** by L. N Scott la gnoted below 
**Xt U aatural to mppoee that light peoetratee dear 
watw aa it doea glaaa. The Prlnoe of Monaco, one 
of tha gr ea te at atudeiita of marine life, haa abowa, 
hower er , that there aro mrriada of aalmalenlec in 
eea water and that they cauee almost total reflection of 
a beam of light prelected Into the water Therefore, 
water Is not Uka glsM In Its transmlssloR of light 
**ln oonnectloa with sobnarinc detection atudles, Mr 
Mbner A. hperry, member of the Naral Ooneultlng 
Bogrdf seuide some elaborate experlmeata on i>roJectlDg 
light through water, from which Instruotlre resulta 
were obtained An electric light wae neod haring a 
8 tgt 7 «inU>loiHmnd]e-powGr beam, which could be seen 
throQgh air for 02 miles (IDO amperes, TO volts, con> 
denied and directed by a 8fl-lnch projector) 

TTbla Mfht was i>laced In the bottom of a steel well 
reaemUing a boiler 20 feet longi with an opening in its 
side near the bottom 40 inches in diameter, In whidi 
a plata-glaas window one inch thick was sealed. There 
wage sereral tons of lead in the bottom of the well 
ao that It would sink vertically to any desired depth. 
It was hong by a bale from a crane on a large barge 
**The light was first tested In the muddy waters of 
the Now York Navy Yard, at a depth of 10 or 10 feet 
below the surface There was a total reflection of light, 
bat this was attributed at that time to the great muddt- 
asss of the water A lumineHoent sphere approximately 
80 feet in diameter snmmnded the window This lu 
mlneseence was wonderfully brilliant and acted like a 
fog to obsciue rialoiu Brilliancy of luminescence seemed 
to be about the same at all points of the sphere, even 
exactly back of the weU In the rear of the window 
thfuogh which the light was projected 
**Bxpeiimenta were then made In clear ocean water 
ff sar the easterly end of Long Island. Here also ft 
was found that the beam of light coaid not be pro¬ 
jected throogh the water as bad been hoped, and that 
m idobo of luminescence was produced as In the expert* 
mmito In the New York Navy Yard. The globe of 
Imahmsoence was risible throngh this cottparattreiy 
dear water for poeslbly a quarter of a mile, and it 
could be used for the purpose of dlhouettlng mines, 
andton, cables and other objects of this nature, against 
Its white badcgrottiid with very greet distinctness, up 
to this distance of a quarter of a mile 
**Tbe results of thoie intereeting experlmento with 
no powerful a light are a real contribution to our 
knowtedge the art of projecting light through water 
They Indicate the impr^cablllty, in most rituatlons, 
of piujecttog light to any greet depth into water in 
guch a way aa to be an aid to divers employed on ordi 
nary under-water operations, or for other purposes.” 


LMthdT Nwiendatim 

T HH terms used In defining the various leathers are 
not only little understood by the average user of 
leather but by the leather chemist us wdl, and the com- 
pllKtloa of data given by Yocum and Faust in the May 
jKUmber of the Journal of the Amoriean Leothor Chmn 
AssooteNm wlU thm^ore be found hdpful and val 
sstee , thege are eight deslgnatlona for various typoa 
ut sol0 teatbor. eleven for the cuts of sole leather^ twelve 
for teaUten toted in iUtomoUte, carriage and upholstery 
woit^ 8va uades brtHng, eight under baroesa and sad- 
aito Stmllar numbers under such other headings 
tol BIht leather of goat, calf, and sheep. Moat of us 
purrihifo leathers under the detognadons gives to fln- 
Ishtelk and thsf foltowtng are takes at random formi the 
dUMhtoa flvcn under the beadtaf of ruin flntahfa 

0tofl*-Boefded In four dlrectkms shape of 
an as to give heavy grain. 

. |Cld-<leateldite finished with high face by 

WW* leather, lightly 

Ifetal black fhtlah. 

nsteant l^iH^flnahy hark tanasd, camfoUy spUt, 
hgttly etohoMted and grain weU boarded. 



^Patent—Varnish coat, eltber linseed or *Uopc (py 
roxyllne), several luycrs apiflied and dritM] by lieut, 
process called Japanning Used on bark fanmri leather 
for shoe trade. 

”UoMdu Leather—Gambler tanned tulC vcr> fine 
grain. 

“Spanlsli lather—Upholatery leaUior. HiHde lildo 
grains or bulFs tairk tanned and flnisbed dark yellow 
with Irregular black flguratlona. 

**Velour—Glased, smooth-flntsbed calf 

**Oosc—Run on emery wheel to give uatipy surface 

”8uede—Hurfaces made nappy b> putting on emery 
wheel, similar to Oose ” 

Malt Extract in BtoaeUag and Dyeing 

HH above is the title of an interesting urtltle In 
the May issue of the Color Trade Journal, uml llie 
following uses to which cutieentrated mult ext rue i has 
been pot In the textile and alUed trades are quoted 

”<1) Birlpping was the origtoal purpose to whlih 
concentrated malt was applied A good malt extract 
is completely soluble in lukewarm vrater, and Is lmme> 
diately ready for use The solvent action is rapid and 
has no harmful effect on the fiber The maK has no 
stripping action on fast dyes. 

”(2) The preparation of slaes and mixings forming n 
starch paste penetrates evenly and does not dusL harden 
or contract The excellent series of articles on standard 
finishes for cotton goods which appeared In TKo Dyer 
a few years back seem to point out that concentrated 
malt had become an Indispensable Ingredient In almost 
all finishing mixings. 

**(8) la the preparation of printing pastes the same 
advantage of easy penetration of tlm i^ntlng color Is 
obtained. It gives a smooth, even paste and the thick 
enlng la nsidlly remo v ed on steaming 

**(4) Softening Itgbt leathers before dyelfig. 

•*(6) Removing starch from old rugM In the paper- 
mill or for the preparation of gun-cotton. 

*“(8) Preparing coating mixings for paper The cal¬ 
ender gIVN the beat gloss where molt extrait Is used 

**(7) Clearing dremlDg from linen previous to adding 
the *dope* for aeroplaDe wings. 

**(8) Dextrinlxlng starch for linen dressing In the 
laundry, or us *iiew wmk.' 

”Tbls list does not pretend to he exhaustive. As the 
trade progr e sses, msit extrsto will go hand in hand with 
starch In all Its multifarious uses.'* 

Th« Bcuring of u Symthotk Dye Industry 
Upon Our NsttoMl Wdfar« 

I N the April muntor of the FratOMm InttUuto, an to- 
terestlng address upon this subject Is glvra and Is 
recommended to those who desire to be Informed upon 
this very Important question What the loan of the In 
dustry would mean to the country la set forth under 
ten headings which we give here 
”1 TbonsaDda of nnafcUled laborers thrown out of 
employment 

•“A Large numbers of specially tralne*! le< hnlcal ex 
perU forced to seek other meoiia of livelihood, himI the 
economic loss Involved In acruptdng the experience 
gained In the dye industry 

*‘8, Abandonment by the manufacturers of nil plans 
for development and eximnston, and tlie closing of 
plants now in operation. 

Fewer students for the courses In chetnlstry at 
our edut'sttonal Institutions. 

**6. Termination or rednctlon research work, both In 
the labomtorleH of the Industry and In eoo|>enitlve In¬ 
vestigations with educational Institutions, with all tUnt 
this Implies In retardation of the development of onr 
ndence at a time when the world Is looking to us to 
take the leadership. 

•U Inability of teachers of applied organic chemistry 
to give their students up-to-date Information In the 
field of synthetic dyOA through loss of personal contact 
with the manufacturer, and an inevitable reMUtlng de- 
peodetew upon the anrient history of the average text 
of industrial cliemistiT 

•7, fiubjugatlon of our great textile Industry, and of 
other Industries using dyes or dy# Intermediates, by 
forelgti manufacturers, and In tlie event of onr being 


cut off from sulIi sutqilles hy another war, once again 
to be face to face with a famine, not ouly In the dyes 
needed for our flags, untfomis, and other articles, and 
the baeterlologicHl Mtuliu for the diagnosis of disease, 
hut In many Indispensable drugs and In compounds of 
WTlous miiei ru to the luuDUfocturerH of pliotographic 
cheiiilculs, food preservativeH, trxphmhnt, IoxIl gases 
and otltor war munitions, lailnts, inks, pt^rfumeg and 
fluvorlng print Iplett, iirllfltliil roHlns, plastics, tunnies, 
and accelerattirs for ruhlier \nilcunlKatioo TtiedlxUlllng 
of cHMil tar and the recovery of Ity prtHpit ts from the 
coking of null will &1 m» suffer fnnn the Ioks of this 
market for their products. 

• 8 SiHiuld We lie one of the belllgerentH, there will be 
hut f(w dye plants avalliilile for etiiivcrHlon to mmiitlon 
rmtiiufatlurlng (lie It exphml\cs toxic gMses, sraokes, 
int'endlurlt^ <ir what not), and nt» reaerva of trained 
men to take charge nf Hiich oitenillomc It Is trite, hnt 
true that modern mllltiir} |)t»wcr is dependent upon 
InduKtrtal orgnnlxatlon anti effit ic tiry 
'll ItoniiuHtton tif our trade In d> 0 H and d>e Inter 
mediates, h> Genui)n>, for example, Is i|ulto ivrUtln to 
lead to the control of others of our Industries as well, 
untn the iienetratlon of our Induatriul flber will re- 
seinlilc' that t>f the chi^tnut tree by the deadly fungus 
whlth has st) nearly oliltterated tliese beautiful trees 
from our groves. 

Ui llie world markets 4i|H>n to tither nuilons will be 
inacccssiblo to us.” 

Fiuffi on Froxen Meat 

S ^PblCIAL UeiNirt No U, of tlie I'oud Investigation 
Ikaml of Great llriUiln has been Issued In which 
the Muck spot and titlicr Opes of fungi found on ctillled 
and frosen meat are dlscusaed Black sfiota on tlie sur¬ 
face of lieef and mutton bniught from the Argentine 
and New Zealand and Home other cauntrles are commonly 
Aiund upon arrival, and sm h meat Is ItiiblH to be con¬ 
demned at the |S»rt of entr) In^estlKatlun bus shown 
that these iqMita are due to fungi or molds which develop 
wheu meat Is store<l for unduly long iierlods In the pro- 
dnclng countries. The color Is due to the fungas threads 
which permeate IJic superflriMi layiTii of the meat Fre¬ 
quently those s|M»tH are mi iimneiviuH as Iti o\erlap one 
another, and If Phi pn'\ulpnt the iiieiit Is vwy unsightly 
and unsiiluhle. Tlie spores ars curried In dried herbage 
or fo<tder which the imlinHlH uro liable to lie finl before 
slaughter, and meat iiiti\ lH*come iMiitaiulnated either 
Just lieforo being plat'eil In stnmgc or while uctualK In 
Hlorogo If during the storage the lomtierature rises 
above the fr(H>xtng isilnt or If (he jiiciit Is reimmsl from 
Ntoruge (lie spots form siHinm fnsi) nil the surf hi v of 
the nu«ut, but uppartiill^ no siN»n*H an' formed at tom 
lieruturcH ls»h»w frccxlng 1 \i>eriinentH Imvo been con¬ 
ducted to ditermlne iinihr what f^mdltlons the black 
KiKit would de\elop In cold Mtoriige 

In urtiflclal imdln the fungus develops quhkly, at 
teiupcrutun*s fntin 18 to 22* I , uml If early Htoges of 
germluntlon an (fTc^fied before subjiM'tloti to low tem 
jierature, It Is found that sulisequeiit de\<lopment In 
storage Is more rapid and, with meat, iiwre c*erlMln 
K\en In cases where sport^s were kept ut from 18 to 22* 
F without germination for a pcrhsl of six montttt, 
tiKjy develop normally when remnvi*4l to ordinary tem¬ 
peratures. It Is holleved tliiit flnetaiitloiiH of temper¬ 
ature even when below tin fnH^lng tioiiierature would 
Increase Uie danger of the Ue\i1upnieiit of black spot 
on account of ctumges In hiimldlB and (mrilciilarly If 
siH»w Is deposited, this Itndliig to cuIUhI spores present 
In the air and deiioslt them uism tlw mirface of the 
meat Tin* fnngus, Ism ever, does not iimdoce toxic 
snhstanccfi during growth so that the presence of the 
fungus alone does not render the meat dangerous or 
onflt for food Indeed, the ln\iwtigators )m\p eaten 
large quantities of fungi mixed with other f(Kid \rith<rtit 
deleterious results. Ilowevor, meat whieh has l)een In 
storage so long a time ns to develop nnmenms spots 
of this character may easily have become unfit for food 
due to entire different cauaes. Thus black spot may be 
tiecumiwnled bx jiutrefnillv© baeterlo. 

Other fungi which may or may not nivompnny black 
spot are now under Investigation and sabsequent re¬ 
ports will deal with the exact condition under which 
these various forms develop upon meat 
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The Heavens in November, 1921 

Some Details of the Great Telescopes of the 'Western (^kservvtoiies 

By Prof. Henry Norris Russdl, Ph,D. 


A COUI'LR of monUm aicn wp hml tMtaHlnn to apeak 
of Uie HltaatlouH and RiirroiindliiKf* wnne of the 
areal ulisurvalorletk It mo> Ih uf tutereat to supple- 
inmit this by name ImpntwioiiH aainod n title watching, 
or slmrlna In, obnerTAttoim with some of the greaU*Ht 
telesi'opeH 

Tbo ttMtroiiomlt al ft li sttitH if of toon thnu a very 
nHHlemte siw tltiHMitlH for lla utility almoMt equally 
ii|K>u tho p(rf(*<tion of its iqitUal and its niethanlral 
parts. lli( ImiMirtance of the formtr is known to 
e\er>(>iii \>)io pufiM*wfeH any uHtroiioinlntl kiiowletlKe 
No luttlmnlral rehnonientM can avail If (ho hoses or 
mIrrarH which bring the light to a ftsim deviate from 
th( ir mipotuted duty of brlmclog all the light which 
fulls upon them into ait tmuge which Is sulmtautlally 
aa sharp os the laws of optics larndt It Is widely 
known, too, how long and painstaking a task It is to 
a large mirror or. e\en more, a great Ions 
Uoaths or years of IntHir go Into Uie fluol iMdlsiilug 
which iirlnga the two surfm*eii to exaitly the desired 
sliA|Hs and repented careful tests, time after time, 
must Iw made before the neccasary precision can be re¬ 
alised 

Bnt good optical parts, however per 
feet, arc of bat snuill iieefuliiess unless 
they are carried by an accurate strong 
stable and well functioning muuuttng 
and this mecbanUal precision ta^uiies 
decade hy decade, of more iiaportaui'e 
Half a c«>ntury ag«s when iiluiost all oh 
fuuwatlonH were muile visually, work 
nmld he dune, though nt a sacrifice of 
convenience, wltli a telescope that laikeil 
rigidity, so that a slight lateral pressure 
on the eye-ond swung the Image pf*rcetitl 
hly In the field of tU*w or with n poor 
driTlng clock, whkh did not follow the 
stars exactly, but alloweil the images to 
drift gradually through the field or to 
iMicIllate slowly backward and forward 
within it Bnt in oar ilnys, by far the 
greater part of the work of the largest 
telancopea la don© by ph<»tography— 
whether by making direct negatives of 
larger or smaller regions of the heavens, 
or In the study uf tlie spei’tra of fhe 
stars, and In such work It Is of funda¬ 
mental Importance to have accurate 
“guiding" If tbo image of the atar wan 
ders off the allt of the spectroscope, Its 
light no lunger enters this InatrumeDt, and 
the whole use of the equipment la Inst 
until the Image is brought back to Ita 
rlghthil place In direct photography, 
eapodally when the plates gro to be meas¬ 
ured for determination of the positions 
of the stars, bad guiding is still worse 
It the light uf the stars falls to one side 
of the proper position for even a small 
frai^lon of the whole length of the ex 
poenre, the star Images on the plate will 
not lie small and round, as they ought to 
be. but deformed and Irregular, and the 
effects of this distortion upon tbt> posttluii 
of the^ center of the image will be different for large 
and for small Images Hiich a plate will Indlcato a 
BpurloiiB shift of tho brighter Kta^^ C4mipared with tho 
fainter ones, and for any iiurposo that demands pre- 
dsion will be worae than URelesv 
Hue further requirement U otweutiaU 'I he obaorver 
must lie able to get to the part of the tdosctipe where 
the light Is bioiight to a focus, and he must lie able to 
stay there while the Instrument turns to follow the 
sUrs With a large instnunent and a long exposure 
tbU may Involve horioontal and vertical diaptacouenU 
of many feet, and some appropriate movaWe carriage 
or platform must Iw devised to permit of this 

How the Big Tubes Ar« Moanted 
The great refractor of the Uric llbservatory—which 
has now been in active and most anoceasfal serv^ for 
a generatloii—U a lino eumpb^of tho older iWhiids 
(rf aolvlj^ these problems The optical P^rt^U^ of 
cojree of high excellence, as Is the case with alFofbef 
great teleecopes, which have necessarily paaaod the 
strenuous testa that are imposed hv their makero. Tbn 
mounting la of the famUlar equatorial type, with the 
kmg straight tube^ on one aide of the center, baloncad 


hy a counterpoise at the opposite end of the decUnatloii 
nxta. 

The observer looks directly toward the oblcct of 
Ills study, as is usual with small instruments, and ha 
may hare to movi twetit> feet borisontally, and flftesn 
Tortically, during a long spell of work on a sinjfle 
star llic vertical motion Is taken up by that very 
tHuivenlent device, u rising door, which Is moved by 
hydraulic machtuery, and can be quitkiy set at any 
desired level Au idmervlng chair, of tho ordinary type 
and of moderate sixe. tun lie wheeled over the floor as 
desired and In addltbiu iN.rmlta a few feet of vertical 
motion of the observer s scat This completes the equip¬ 
ment 

'I be great reflectors pr«iduc« a very different Itn- 
prcaslou To begin with, tho “tube* la not completely 
enclosed, as with tbo urdiiiary instruments, bnt Is of 
skoletiin strncture The principal focus of the mirror 
Is of course at the upiior end of this tube high in the air 
Small aiiectrnscopes or plate-boldera may be jdaced mt 
this fesms, Bupportod In the center of the tube, but It la 
more usual to reflect (he light again by a mirror placed 
near the upper end. either at right auglea to the aide 


of the tube at tbo (the Newtonian form), or ba<A 
down tho tube and ttaroujrii a hole In the oentar vi the 
great mirror (the Cassegrain form) The great re¬ 
flectors ore equipped In both these ways, the change 
from one mounting to the other bring effected by sob- 
atltntlng one or another “cage" or section of the 
skeleton tube at the U|iper end—caeb carrying Its own 
mlrrom. etc., and fitting exactly Into place. 

To carry the great mlrmra, which tbemselvea weigh 
tons, the mountings of such telescopes mmit be 
exceedingly massive, their design la In tact on «ici- 
necrlng problem, something like the mie InvolTed In tba 
building of a steel bridge To bear the weight saMy 
U the least of the requlrementK The flexure, or bend- 
tug of the tube, under these weights must be oo small 
that It does no harm, and the Instrument nmat he ex¬ 
actly balanced In all pooltloua, Its betringa so perfect 
riiat a force of a few pounds can aet and maintain in 
motion the many tons of movlug parta. Moetorer, all 
these drilcate adluatmenti nmst remain oorreet whsn 
the teleaoope la pointed at any port of tim visllfle 
baarens. 

More than one aomtkm of these probtaaui Is posribto 
—4ad«ed, the mountlnga of the three largest redeotors 


ore oU different In the eO-tach at Meant WBioa tbo 
iqiper end of the polar axis projecta In on enotmona 
fork, within which the tube ts nuunted on tmnntcma, 
the point of ahpport bring cloae to the lower end, olnee 
the heavy mirror far oatweli^ rile relatively light 
ironwork of the opposite end. This oonstroctlon leaves 
the telescope free to point at the pole» or at any other 
imrt of the sky 

The TiMncfa telescope of the Dominion Observatory at 
Victoria exhibits a different eolutton-^ short, atont 
polar axis supported by pUea at each end, pierced by a 
declination axis carrying the triaaoope on one aide and 
a massive connterpolae on the other, so that the whole 
effect la much more comprriwnslble to the novice. 

The lOO-lnch reflector at Mount Wilson la of meh 
cnonnoos sioe—the morlng parts weigh about a ban* 
dred tona^tbat still anoter mounting was adopted 
The greet tabe swings between two gigantic ateel beams, 
which are united at their upper and lower ends and 
together form the polar axis. They ore supported hy 
masnlve plrm at thrir opper and lower ends. As with 
tlie OD-Inch, a large part of the wright la taken off the 
bearings by means of n qrllndrlcal hollow Iron floot, 
which la partly Immersed In a tank con¬ 
taining mercury Tho apace between tbe 
float and tbe walla of tbe tank la narrow, 
BO that the quantity of mercury actually 
used is but a small fraction of that wbidi 
U "diaidaced" hy the immersed portion 
of tbe float and thereby elfectlve In pro¬ 
ducing buoyancy With this mounting it 
la Impossible to look directly at the pole, 
hut this sacriflee, though aerlooa, won 
judged to he worth while, view of tbe 
great engineering dlfllcultlea of carrying so 
great a wright without oapport at both 
ends of the main axia 

Where tbe Oboerver Comes In 
All these trieacupes are provided with a 
very riahorate system of electrical con¬ 
trols. By slmtOy pressing one of a aet 
of hattona, the observer can move the trio- 
scope as ho wishes, east or went north 
or south, fast or alciwly, and cun also 
adjust tbe focus, and turn the dome, 
while on aaalatant at a control desk can 
with equal ease direct the larger move¬ 
ments which are neceasary In shifting 
from one atar to another Another set of 
push buttons controls the motions of tbe 
observing platform For the 100-lnch tri 
eacope tbm ara two of these. Tba one 
uaed when working at tbe Newtonian 
focna U attoebed to the dome, anapended 
feorn a curving track on each side of the 
oboervlng slit, and can be moved up or 
down at wlU. It la a roomy affair, bold¬ 
ing half a doien vlaitora. At the Oasaeg- 
raln foms, in tbla tnstmment the light Is 
brought out to tbe aide of tbe tube^ a few 
feet above the mirror Hence there la leas 
space to Bpa^i^ and tbe obsarver'a plat¬ 
form la a narrow shelf six or seven feet long and three 
feet wide, with only a rolling on loch or two high 
around the edge. On tbla platform tbe observer slta, 
with hta feet hanging over into opaee^ 

As an examtde^ aoppose that atar-imectra are bring 
photographed. Tbe observer looka Into on eyeplsoe, 
and sees tba outer surface of the attt*plat» of tbe apec- 
troacope, Illuminated by a faint red light Tbla sur¬ 
face la highly poUriied and raflecta rim Image of tbe 
star under oboervatloa. Across it runs the aamw dork 
line of the silt ttsrit, but a few tboifeattdtha of an liufe 
wide^ Into which tbs light of tbs star riiould gou MUiflto 
alteratlona in tbs wnuUng of tbs driving riorit or in 
atmoaidierlo refr»ctlon,'caww the Image to Shift fta po¬ 
sition, and tbs o bs ei yer mnst thsreCars kesp watch and 
bring It bnflk to the riifiA pUoh Bo perteet li tbe 
msebonlrai that after g few nrinutsif prsctlcs it Is 
posadbls to Mag tbs laaogs to any daalredpolat,^ vrithtn 
less than 1/BOO Inch on tbs sUHdsth The oonwapond- 
inc motkm of rim main moss of riie t il asoo pu Is only 
about a tsath pkrt as grsati yst thU ariauts motioA of 
the huge amw can be mods with csrttiatyl 
The plamtory sad Ittnor dstalla fer tbs to opt h «te 
given on abo^ pagb. 
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When More Voltage Means More Distance 

The UmitB of Long-Distance Electric Power Tranamiasion in Terms of Today and Tomorrow 


By Dr Charla P. Stemmetz 

Chief CoaeaUIag Mnflneer, Qeaetml Electric tVimpany 


W RBN aboat 40 yean ago, Bdiaon lint tniDKinltted 
deetricity at oonatant prewnire, that ISt couaUnt 
Toltaga* tw naed 110 rolU and Moon afterward 220 Toltn 
At thia dlactrteat prcaanre or roltago, olectrlctty can be 
aent economically for about half a mile to a mile, and 
whan It bectmiaa deatred ro aend electric power orer 
loacer dlatancaa, bigher Toltagca, that la. higher elec¬ 
trical pnaanrea, become nuceanary, Joat aa a higher 
water pr e aa ore or higher air preernirc Is uoceesaiy to 
amd water or air over a greater distance 
Thu steadily In iheae 40 yeara, transmission voltages 
have been Increased, until now we are l»cglnniug to use 
220,000 volts, a prusare just 1000 times as high as 
that considered the hlgtot safe pressore only 40 
years ago 

The question, which the layman always asks, Is, 
**How Car can electricity be transmitted economically?^ 
Suppose we want to double the distance to which to 
send the electric power This means twice as long a 
transmission line, and twice 
the cost Therefore, to have 
the same economy, that Im, 
the aanae transmlsslnn line 
cost per horsepower of 
electric energy sent over it, 
we have to send twice as 
much power over the line of 
twice the length Suppoec 
then we nso the same elec¬ 
tric current but twice the 
voltage to get twice the 
power With the same cui^ 
rent tbe loss of power per 
mile of line would be the 
same, and as the line Is now 
twice as long, the total losa 
of poww would be doubled, 
and as twice as much power 
la sent over the line, the loss 
per horsepower of energy 
sent over the line is the 
same, that Is. the efilcloncy 
of traumlsslon Is the same 
u before. 

We see Urns, that by ln« 
creasliig the voltage or elec¬ 
tric pressure, and the power 
sent over an electric trans¬ 
mission line, In proportion to 
the distance of tran-nstfisloii, 
that Is, to the length of the 
line, we get the same efll- 
ciency and the winie ei^- 
omy, that is. the same per- 
oentage lou of the trans¬ 
mitted power, and tho same 
(approzliaate) cost per 
horsepower transnilttetL 
If then at 220 vdlta elec¬ 
tricity could be transmitted 
eoonomlcaUy over one-half 
to one mllei at a thousand 
ttmea that voltage, or 220,000 
volte, w now need, It could 
be transmitted economically 
over a thousand times the 


other of these cities, for the simple reason that In the 
industrial li2ast all the mfllious of horm^iwtr of 
electric cuorg) which Niagara could ilellver even If 
t*omplotoly developed, would find a market and would 
be consumed altlitn a few hundred miles of Mugaru. 
long before the present day rieitrical limits of traus 
mission are readied, and olwlously nolKsly would build 
trauamlssiou lines to send the power over thousandH of 
miles, when he could And a market for his t^iwer 
within a few hundred miles. 

The question of the maximum dlstoiici. over which 
electric powor con he transmitted, therefore has al 
most entirely ellialitsted itself as a seriofis englncerltig 
problem and while electricity coohl lie traumulttcd eco¬ 
nomically In large bulk, If so desired for over a thou 
sand miles, even with the largest water powers, with 
rare exception, all the available water power will l)c 
taken up, and Aud a market, long before the oleotrlcal 
limits of transmission are reached 



Wskliat the taaka for 22l^0M-volt oil eircnlt broaksr now being constructed for 220,000-volt transmission 

Uno In Southern Csllfomla 


aisUnce, that Is, 000 to 1000 miles, and If 100 horse¬ 
power could be tramanitted at 220 volto we would have 
to tnummlt 100,000 horsepower at 220,000 vnits. 

As tor 100,000 horsepower the generatlug system, etc., 
is chMipor per horsepower, and more efflcleut, than for 
100 bors^Krirer, we could In the former esse sUow a 
greater coat and greater loss per horsepower In the 
|la^ and sUU gst ihs same total eOcleDcy and ccon- 
omrM tho gyatem, and fhla •r.ould allow us to econom- 
hWfl y transmit the dactrlc power over more than 1000 
mUoW iHsttuioe, 

all the Ug dtlee of the Atlantic seaboard and 
of the MkUBe Weak New Tork, Beaton. PblladeUdiU, 
BdtIuoMb Washlagten, OUes«o, Bt Laois, Pitubnrgb, 
wnsad. ba wall wlthiti the radios of econonleal power 
Niacara Falla, with the present 
Maas and aMheds. that Ik wltbent going bagond wbst 
pnamt tapsriancs has eataUlshsd aa good pmetlee. 

Itia not ganhdiahowersr that elaetete power wonld 
OTts ho amt tmz Niagara FaUs to New Tork or nnr 


One of these exceptions Is the Vneifle CoaKt There 
the water powers are located inland, In tho mountains, 
while the foremost market for the ptiuor Is in the big 
cl ties slung the sesenast The transml melon thus Is 
all In one direction, from the cast to the west, and lltilo 
market for the power is near the source of power, 
little pow(*r found near the places of foremost power 
consumption 

It Is a \cry slgnlflcunt and woU-deinonstratctl fait 
that tlw highest tranaralsslon voltages, 1/10,000 to 220,000 
volts, ore found In Callfornlu 

Another instance might be the transmission of the 
power of Victoria Falls In South Africa to the Rand, 
over 700 miles. However. It Is quite possible that be¬ 
fore tbU transmiarioD Is built, the country will have 
develqped so far as to aiforU a market nearer than the 
Rand, and the e^p*lence of Niagara Falls will repeat 
Itself 

Thus today thm to very llttts electrical power 
transiiitoslaa of tlm form aa understoud In the early 


days and as tbo layman locdcs at It still tiHlay, that is, 
fl traDKffliNSliin from a water tsiwcr over u long line to 
II i^msuutr siuh as n city itc. 

Hut our picHint day truiiKmlHHlou IliieH are almiwt 
nlnays dlHtrllmtlim ilrtulU and Intcrcomu-i-tljig <lr 
(iiltN that Is tn any thiy form a part of a network of 
eliHtri< IhiiHi which link Ingithir \nrliiUH miurf-ea of 
il«*tj|c iMJWor. water itowtrs and Htenra ihtwcra and the 
\Hrluna plnrcH of eoiimimptlon. UUeH. uiIjihh, fadortos 
and mills, and so forth That Is n network of elivtrU 
Mills liegltiH to eoMr the country Hluillar to the net 
work of rnlluiiy trarks, and while tin iittwork of 
railway truikn. Imllt tlirce-uiinrters of a centfir> ago. 
takt^ care of the trniiHiKirtutlon dUtrlhuthm and mip- 
pl> of all the nialerlula, so now a network of eleitrli 
ItneH Is lioing deviloiwil and U K]ireadlng all over the 
country of fto adequate a volume as to take care of 
the transinlsHlon, the dlstrllHitlon and the supply as 
the second oswMitlal fieet.iwlty of our ilvUlxatlon 

A New Carburetor for 
Light Oils 

A Nb3W aiii>arutUH liivent- 
Cil by H Freitehniun, M 
de ]duuiny, makes It possible 
to otterate a motor by means 
of coal tur oils or alcohol or 
11 mixture of the two Its 
]>rtni Ipln eonslHts In a feed 
operating by an antomatlc 
gngo HO ns to nialntuin a 
ivinstunt Hiarge of the ato- 
inlxera wltluiiiL any previoUM 
heating of tho liquid Tho 
utoiiilser works by a lapping 
or licking motion lowering 
Lite privware in I he lyllialer 
during the Intake, eatudiig a 
tlnw of ulr wlifiJi tu(Mi a cy¬ 
linder with an umlutatlng 
surface tlie oil |m suikcd In 
\loleutly. being alinntxed by 
HlKHks and thus enters tho 
lylluder Tlie inuke of air 
slnmld lie soniewlmt returd- 
«h], and this retartlatlon Is 
olitnlued by a modlflratlon of 
the luina of tidiiilwion The 
mixture Is Ignited by an or¬ 
dinary motor Kfiark idug and 
It begins to work Instanta¬ 
neously dtlier wlLli alcohol, 
kith kcrosine^ or with i-onl- 
tnr oils. riMin hcdiig tiwted 
tho a|iparutuM worki-il admi¬ 
rably It Ih very nhiiplo In 
constructlou, miulrlng nelth 
er a pump nor any sort of 
heating uiqmmtns. 

There Is no inirbonliatloa 
of the lyllndors even when 
1 ‘ofll tar oils are useil for fad, 
and the negligible amount of 
smoke given off shows that 
the eomhnstfon Is exceileut 
This npiMirHiOM, which Is i*a- 
Iialila of functioning at a lowr ismiptesHion can be ap¬ 
plied without diffleulty to nearly all gawtllne motors. 

It has the eoiiHtdtirahle ailvautagi'fl over Diesel and 
semi-Dletiel motors of being li hh compllcateil less cum 
liroiiH, and quite safe, mormwer, the upkeep nwts 
nothing 

At tho same time It Is posHlIile to make use of inferior 
and lower prU-ed fuel with an efflelency almost as 
cconumleal In high speed motors ns well as In slower 
ones without making It necessary to piircbaM a special 
high compression motor, whlcii would Inevitably add 
considerably to the weight to say nothing of the high 
price the difficulty of transport and other features that 
uiNHl not be mentioned but which have to lie cuuHldored 
Thesn entirely new processes denote a marked ad 
vance lu the solution of the problem Involved In the 
substitution of crude oils and of alcohol for gaaollne, 
BO that they will undoubtedly rapidly come Into gen¬ 
eral uae 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 



TUi dcvtea antoMAtkally handlM 
vihlcHlar CniBk at important itioct 
Intonoctioiii 

A Gtrmaii Vnralon of the Motor 
Wheel 

S OMK lugeoluua Oerman Inventor has 
taken our American motor wheel, 
which fastecM alonaalde tlie rt«r wheel 
of any bitycio, and inado It over Into 
Momethtna that Is suflldeutlv different to 
INNMnw aeverul talking points In Its 
favor As will be noted In the oocom- 
panylng lllostration, this German motor 
wlmel Is carried at the rear of the 
Ucyclo by means of a long arni It 
would niipeur that such a motor wheel 
can Iw readily attached to any bliyde, 
and that bc^tuise of its distance awoy 
frmn the iyillst there Is no danger of 
dirt or smoke or smell Just wliot com- 
pUcuttons sneh a pushing de\loe may 
Introduce In steering, we are not told 
At any rate, the motor wheel Is said to 
posit any Idcycle over 90 miles with one 
gallon of gnsollite, wlihb la not as ecn 
dent IIS some of our Americuu types. 



The Aatonatie TnBc PaUeraiaii 

T ub automatic truffle policeman, & 
quite recent Invention, Is placed at 
street Intorsectiona, In the poslthm 
usually occupied by the hunan traffic 
officer The semaphore of this device Is 
constantly iUnmlnated, It soys **QO” for 
n predetof mined number of seconds, then 
tlie light at the top of the machine comes 
on for an Instant ThU corresponds to 
the policeman's whistle, and meana 
“Hurry acrosa, or wait** The semaphore 
then turns to the nest position which 
given “8TGP*' to the street which pre- 
\loaaly lied **00,** and so on 
Tlie automatic polloeman Is adjustable 
as to Intervals and hence can meet the 
requlPMuents of any given corner, reduc¬ 
ing to a minimum the amoont of time 
people might be needlessly bfdd up^ For 
example, It may be set to take one minute 
for a complete revolution of tbs sma- 
phore, divided equally or unsqaally, or 
It juny be set to revolve In 90 or 40 
Hetxtndff, divided equally or otherwise 
between “GO** and “STOP ** 

While It Is new to the market. It em¬ 
bodies only proven mechanical prlndples 
—an electric motor and u Geneva cross 
movement being the two major parts. 

Another Attadunent for tho 
Phonofra]^ 

T HB latest invention destined to Im 
prove and amplify the tone of the 
usual piKHiograpli Is a little device tliat 
Is attaclied on the usual sound bog. It 
depends for Its perfonninoe iipon a 
vibrating disk of special oomporition 
which, so It is claimed, takes op the 
vtbratlons from the needle and tsods to 



German amter wheel which fastens on 
behind a Mcycls by Msna ef 
a long ana 


amplify sod dartfy them, before they 
ura tninsmltted to the eoQiid bog dia¬ 
phragm 

A Folding Whcdbnrrow 

F rom France comes the idea shown 
In the accompanying Illustration, 
namely, a folding wheelbarrow The 
French inventor explains that there Is 
need for a folding wliedborrow, espe- 
(tally In winter time when it can be 
folded up and token Into the bomm, there 
to he stored In a closet or tiume other 
out-of tbe-woy place At any rate^ the 
construction is neat and quite juactlcal, 
we gather from the two idiotoiyapha, 

A Wirdeaa Meter for Teattng 
Starting Syptenui 

T HB little meter, which Is shown In 
the accompanying Illustration, has 
heenUeolgiied for the purpose of loeaUng 
ignlttom starflne and lliditlag troubles 
In the nmial tntomoMIa There an no 
wires to disconnect there are no wlree to 
connect Indeed, this Instrument Is truly 
a wirelesc typk. The operation Is slmpls 
—Just place H on the win to be tested 


and tlw meter indicatea the amount of 
current. If any, flowing through tb# wire. 

This little meter oonalstg of a main 
Instrument having a aOmmpere divided 
scala That la, the scale may be read 
either way, depending on whether the 
wire Is the poMtlve or negative wire. 
The Inetniment Is fitted with a ffOOam- 
]iere magnetic shunt, which la a steel 
ring that fits around tba meter casing. 
This shunt is used when testing high 
ampere curreut rouging from 90 to 900 
amperes, and Is principally used for 
starter work, while the 80<aiiipere scale 
Is used In lighting, ignition and. In fact, 
for all rlrcnlta of relatively analt cur¬ 
rent flow 

An Improreiaait in OO Cnpn 

B y making noe of a omall ateel ball 
which Is pfoesod down by spring 
against the opening oi the stem so as 
to regulate tbe dtstribntioii of oU, a 
newljulntrodnced inbrScatlng device Is 



tin Utile dU altaciNd U Un laMl 
eewMl beg is said te impeeve phone 
graphie iipradfietian 


dalmed to repteesnt a marked economy 
In lubrloeting oU consomptUm. In fact, 
this new oU cop li seld to save fron 40 
to 00 per cent In oil co mroniptl on on va¬ 
rious kinds of madilDery on which it 
has been employed. It plioee the oU la 
such anflldeitt quantity as needed for 
proper lubrication and ellmlnatsfl aU 
waste, therefore doing away with drip 
pans and making for clean walls and 
ceUlnas in tbe Shop and factory By 
tbe same token it leoftbena tbe Ufa of 
beitlag, sinoe It p r bv s nta oil from com¬ 
ing in contact with the belts. 

The bell Inbiicater cups art antomatlo 
In operation, feeding the oU when tbe 
madifnery la nuinUg and itopplnf Hw 
feed when the maiddnery is at rest 
This elimlnatee the danger of bamdag 
ont bearings tbroimh fhOnre to ton on 
the oU when machinery is In nse^ or 
through failure to shot tOt tbe flow at 
nlidd when the day's work is done, thos 
allowing the on to run ont of tbe cup 
and on to the btltlnf and floor The 
ball cups reqnlrt a minimum of re- 
fillliig. 

A TUtf'PMif Alira for Om 
A atoaMbOo 

T HB {weveotlon of aotomOfalie theft 
now takes a new tom. Inrtead of 
ttpplyliig aU manner of looks, Ignitfoa 
safeguarda, chalMk tire noga and Cna 
steering wheels that cannot steqr, there 
has been developed an alarm which, 
when mounted on any automobU% ad¬ 
vertises the fact to overyoae when the 
automobile la belilg tampered with by an 
unamhorlBSd p erson. 

This new devloe is a weU-proteeted* 
self-contained alum which le placid M 
the mimiiig board ef any car, and ta 
alwaya vMblst The alarm la toostafned 
in a heavy atumtiram cats which id 
belted or riveted to the runnbig board 
in auch a manner that its mmevat it* 



qnlieo considerable tlms^ during whldi 
tbe alarm must sound. Thsra la nothing 
Intricate or complicated about the device, 
but It is fully protected and cannot bo 
aUoncad by applloatloa of hlgh-voltaie 
current, or in any manner, exowH by 
■pending an hour dhawmbilng It A 
special large gong bell la Instaltod Inside 
tbe efisob and draws approslmfitsly % 
ampere. The current le supplied by 
three stsndard diy cells, mounM within 
tbe case. 

It appears that tbli devkss makes use 
of a floaUni, oonpenestlng ufercory 
awitefa which givea Instant and oon- 
tlnuous contact under lateral vibration, 
and no contact under vertical or road 
vtoratloa. The switch is thrown Into 
contact bf a 13-key purii-buttoa oosa- 
blnatlon switch, which, so It Is claimed, 
gives over 1,000,000 oombHiaGons. Td 
ensure against tampering, the upper and 
lower halves of the ease are made a cir¬ 
cuit, so insulated apart that until tbe 
case is sprung or tampered with the 
drcult is open. Any attempt to force 
the cnee will ckwe the drcult and caoes 
an starm. 

When a car Is to be left standing, tlie 
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top of th« devlct If opened and the 
proper kesra depramed to wet the alarm. 
If aofooa ralaeo the hood of Uw car, 
ftepa on tba ronnlng board, tampem 
with iparo Urea or otherwtao toactMs 
tba car, the aeiiettJTe mercair awltcb 
doaea the cIrcQlt and the bell rlnga oon- 
tlmioqaly until tba owner ot tba car 
raa ct a the dertca. 


CorrMt Photagnpiile Bzponm 
at a Glance 

A n InpBttloaa little devke which meaa- 
anea light In a manner analagooa to 
the way in which a acate wefgiM a aub- 
atance, lum been invented a San 
ITraneUpoo man. It will be of Inentlmable 
talne to pltotogreptiera, both amateur 
and iwofeaaional, for it la a well*knowa 
ihet tliat photographic value la often far 
different than the apparent brighlneaa of 
the light 

The device mnat not be conftued wltb 
no-called **«xpoaare meteni," It haa no 
aettinga to make, no calcnlationa to 
flgnre out, and nothing to look through. 
It la adfHicting and reqalrea no fkctoni 
or tablea in lU manipulation. Iiwtaad, 
tx la almpljr pointed at the wiurce of 
lUnmlnatlon-HoiD, window, or whatever 
tt mar be—and the Intenalty of the light 
la Inatantlj abown. ▲ correapondlng 
dial Indlcataa retattve expoanma and 
atofHiattIngf for the camera for that 
pm^coiar light 

The tittle Hght meter If aboot the alxa 
of a aUvw dollar and aa it tequirea no 
adjoatmentf or nettings, Its value to the 
'‘kodaknr^ or to the protensional photog¬ 
rapher is apparent for It doee awajr with 
the dread **tiick U|^r minoaicnintton 
wUdi everg pbotograpber knows too 
veil, 

Vtom CeffM Container to Gohma. 
land Bffff Gtrtong 

A HOOflUlt Vholenale grocer padee 
ooffee In a new wst—imw which la 
Pifly nttfhcUve to the retailer ae weU o 
to the freight ag^ who handlee it 
The doOhi dattoo% one pound pack- 



egeik am placed la galvantned eocdalnem 
and eealed Theee containers have a lid 
and a bnle tot hanlta^ ndmlrablr pro¬ 
tecting the conten ts against damage in 
handling. When tbdr use aa coffee con¬ 
tainers Is dnlataed the farmer can then 
one them for htn egg crates, as the 
whoienaler has oUtglnilj Indoeed the 
little pasteboard separators. These egg 
crates have a capndtr of twelve pounds 
and cost the fanner approKlmately HJtO. 
Tbm egg crate alone would cost him 
glJIO, so he gets a firet class grade of 
eoffhe at only about 27^ oents. Thie 
makes It a very attractive proposition 
to htm, ae be can And a thousand and 
one uses for galvinised cratra besides 
the one above mentioned. 

Somethiiiff New and Better In 
FUdlng Tablea 

F BOU France comes the idea for a 
folding table which Is shown in the 
accompanying lUnstratlon. This tabte^ It 
will be noted, has telescopic wooden 1^ 
of much the same design as the usnal 
camera tripod lega. The object of this 
construction is so that the table can be 
levelled aniwbere^ no matter how Irreg¬ 
ular may be the graund on which it Is 
placed. The table Is prlmadly intended 
for picnics, although It may be need for 
playing cards, making mapa, as a deak 
Cor military men |n the Held, as a serv¬ 
ing table, and fdr all purposes where a 
strong but portaUe table Is desired. A 
■mall compartment In the table top bolds 
playing cardA pupsti wilting materials 
or other things. 

A S«lf-Tiaeliiiig Mudeal 
InBtnmeiit 

A NBW TORK Inventor has developed 
a simple miislciil Instrument which 
may be p1e>e<l by mt)one without pre- 
vlfiuii expwience. The principle of oper- 
atlcm is simple enough. A musical score 
Is fumlsbcd In the form of a little card 
which contains a succimlon of letters. 
These letters correspond to the letters of 
a scale in front of which swings an Indt- 



papular aim 


cator The player bringi the Indirator 
in Una with the first letter indicated by 
the card, sod Umvs Into the mouthplsce, 
and than sets the Indicator to the ascoad 
lettar. Wows again, and ao on. Hovfng 
the indicator causrn a piston to be 
Shifted In the qrnndfr of the cyllDdar, 
thus dwfigMig the pltdL 

Traetac Of t titad CoSea Mmt 

O NB of tba aeasonable ooeupaMona in 
tba cotton belt is cotton ptcUng and 
while this bsa been dona by human la¬ 
bor for many yean, new machinery has 
bean dbveto^ thift notem cottpn pick¬ 
ing a madiskrtcs^ option, 

A cosmem tn 8t tools, Ifo., which 
oontroLt the thorman patatats is bulM 
tng a pMear than eda be utlUaed with 


any tractor, and dalm is made that with 
■lx men it will do the work of thirty- 
six hand plckm and do the work 2S 
per cent rleanor Very great economy 
la claimed on the bails of a capacity 
of SAX) pounds of cotton a day for the 
marine and six pickers as comiwred 
with the average of shout KlO pounds a 
day for good hand pickers. The vacuum 
picker conslau essentially of a large 
metalUc storage tank mounted on two 
wliesla which is coupled to and Is trans¬ 
ported by a farm tractor which furnishes 
the power to drive a spoclally designed 
vacuum pump. When the pump Is In 
servU« it Is driven by a chain bolt from 
A puUey The chain may be driven by 
the same drive shoft that Is used for 
belt power and engnged or dlsongaged as 
conditions may require. 



Simple ftUdfng table hitcndcd for 
auComoUllsts, campers and soMieri 
in the fieU 


The pump exhausts the air from the 
tank, which Is tightly cloaed In an up¬ 
per compartment of the tank are six 
Inlets to which are attached lines of 
hose, that have one Inch diameter at the 
noatles and increase to IMi inches diam¬ 
eter at the Inlets. At the end of each 
tube Is a **¥" on the smut of which are 
Intakes, there being twelve of these in 
all 

The none ts supported by the waltd 
belts of the pickers, who hold a nonle In 
either hand The opening and closing 
of the nosxles are controllcMl hy levers, 
operated by the fingers. When a nosale 
Is applied to a boll the cotton is drawn 
from It by the suction and drawn 
through the tube Into the tank The 
tank has a capacity of about 400 pounds 
of cotton and when filled It must ho 
emptied The tank la quickly dis¬ 
charged by dropping a circular trap or 
door at the rear of the tank and placing 
a doth suck about the opening Tlie 
exhaust from fhe pump Is tiiruefl Into 
the tank and the cottun Is Wnwn from It 
into the sack, which Is tlicii fled and 
piled or hHUlcd fn>ra the Hold The 
nukcr claims that when the tank la full 
this fa<t is registered 

The truck that tarries the tank Is 
substantially bnllt, a frame In which 
the tank Is mounted being carried on 
an axle and two wheels. The tank Is 
00 Inches lung and 42 Inches diameter 
The frame has s drawhead and this 
may be coupled to the drawbar uf the 
tractor 

The tank Is steel and It U surrounded 
by a wire ruck for carrying the hose 
when not In use or the picker Is bring 
transported In the ui>per compartment 
of the tank Is a gage that registers the 
degree of vacuum In this compart 
meat, above the Intakes, is a scroon ttiat 
prevents the cotton being drawn Into 
the vacnom pumps. The vacuum pump 
or Mower Is supported by two brackets 
bolted to the differential boosing of tba 
rear axle of the tractor, when this Is 
pcNsdble or on eome other unit where 
It may be driven hy the belt pulley shaft, 
a small chain sprocket being substituted 
for the pulley 



Hie slmirie MsUng of a tiny lover 
swings oat the desired arm for wnm- 
Ing the driver behind 


Posting the Driver Behind 

T HK latest addition to our already 
large cullectlon of puhllHlied inven¬ 
tions of the autnmolillp signal class, la 
preHenttHl In the accompunjlng Illustra¬ 
tion It <^»nHlMtri of nn arm and a cose 
cunt Hilling a collection of nrniw shaped 
arms whlcJt road “Stop,” 'Left'* and 
”Rlglit,” 11 rod light which fluslioH red 
am) llluiiklnates ilte urin at night, ami 
a cidliHiInn of oontrolH locuted wltliln 
conwiili ut rcoch of 1 lie drh er TTm- 

drixer, hy iiieuns of this device, can 
awing i>ut anv desired arm so qh to keep 
the drlxers bciilnd him ismted as to hla 
next moxp 


Automatically Cloalnf Fire Doom 

D RspriT: Oie proven worth of the 
aiitomatlcHlly closing fire dof»rs, It 
is surprlHlug to note the marked ab- 
senew of an< h aafety lU vices In many 
plants whero they would uiidniibtcdly 
give a great moasnre of protection In 
the ovent of fire These doors ]N»rmlt of 
free access to ami team all parts of a 
factory during normal tlineu, hut autiH 
matleally swing closer] ut the first signs 
of fire ITiey are quite effective In pre¬ 
venting the spriHid of fire from one part 
i>C a hnlUtlng to another, as liidlcate<l 
by severe teulM and In attual tires 

Two Dmina in One 

A n empty drum—nni! tliut means the 
usual drum—wiistes u grent (leol of 
spuee \\h> not put the xurlous drum 
slicks uiid other ptiriipherniilln Inside 
the usual large drum? That U what 
otvurnvl r« u linioJtlyn Inxentor, who 
Ims worked out n drum which cun be 
Used for ciirrxing u siuuller drum and 
all the parnpliernnlln lus'i'SHary By 
merely unltilchlng and swinging i»pen a 
84*ctiiin of the largo tlrnin xurlous 
itrthh'H miij lie pliictKl Inside for the 
sake of greater isirtublllty 



This large dram may be opened so aa 
U ptnea a amaller dram within it for 
graater portability 
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A Trailer to Carry the Tractor 

T HB pnit iif-o i>r (vrtlng tractom Utroogb- 
out ttH. furuiliiK rt^ons of CallfornlB 
fttr lit tiiitiiNlrtithiu imrpom \u iNH-timlDK 
\(*r> with u nuinlior of dealers 

111 thiir stiitc Odv ctm now bu> ii hiw- 
iHHl irullMr, capablo of I'urotuff tliiw trao 
torN over the hlBhwuys wbllp lieiiiK towetl 
by a {NMumger dir or a llgld delivery 
truck This effotis n Kmit saving over 
the former nietbiHl of aslugH ntiedHi truck. 

This irnllnr Is equIpiKx] with a bed 
uhUh can be llpiM-d ho tiuit the rear end 
rt'stM on the ground Tlie tnictor Is then 
run on to (lie IhmI by Its own power, and 
tile bed automatically tt|iH to tlie carrying 
IHwttion stiown and Is locked in (his |iohI 
lion by a spring cutth When it Is d^ 
Hired (<i unltNid the (riidor, the operator 
lifts up on a handle which ndeusoH tho bed 
and fiernilts It to tip wlien tho tractor tan 
be run onto the ground —Hy O U Oeiger 



A New Multiplication Madiine 

A ^KW ninchln«\ dilled the "inultl/ linH 
Just lieen added to tlie list of com¬ 
puting de\iceH In current Krvmh use It 
gives quickly tho phnIuH of uuy nmltl- 
plhiitlon As cun he Hcen by our photo¬ 
graphs, It Is reinurkttblo for Us simplicity 
iind Its coiiipactnHHS. It eoiiiprlses neltlier 
springs, gdirs nor other eonii»llcated part& 
The * uiultr* coitiprlnes a frame on the 
upper part of wlileU seven axes can turn. 
Kaeh of tlietto suptmrts mu 111 pi I cut I on ta- 
lileM wound on parallel cylinders dispnaod 
In such u Htiy that only one of their rol- 
unins appears at a time In front of the 
o|»erator Tlio units In each column are 
seiHiraied from the corres|Nmdliig tens 
columns which are dirrlwl over to Die left 
agulDMt Da* units of tlio next set of num¬ 
bers. 

Tbs putting together of these tables or 
of a part of these tables furius Die mul- 
llplk«Mnd whirh api»ears In Its noniiul or¬ 
der on Die hrst line of these columns, In 
flgnres with a red circle around Dietn 
The niuUlpllor aptwars on n moving car¬ 
riage on sliding Imrs. coniululng nine rows 
of live **wlndowe” numbered vortlcany 
from 1 to 0 lly opening some of these 
"window bllndV which are of equal slie 
to the ciilumns of the maltlptlcand, the 
raulDpIler is formed 
Tlie ln»«Tl|»flon of the figures of the lat- 
tw* on the carriage is made In reverse 
direction to Die multiplicand In other 
words, the units arc on tho loft, tho tens 
on the right of Die units, the haudrtsts on 
the right of the tens, and no on and no 
forth Tlie xepos are written hy leaving 
nhul all tlw hllmis on tho corrcsiMHulIng 
columns. 

The various wheels of the ‘*mulH" re¬ 
produce mecImnUally the clctneutary ot>- 
eratlonn of which an ordinary tnulDpllca- 
tkm Is (Tmiposed First, It Is necessary 
to make a series of inuUlpllcations of a 
«lDgh» digit tiy a single digit, the iinantity 
of these^mulUidloatlmm etianliiiig Dm prod¬ 
uct of the iiuniber of digits of tho inuMI- 
plicuwl lif> Die number of digits of tho 
multiplier tlien the addition of these isir- 
Dal results follows and fltmlly the In¬ 
scription of Die result obtained. 

To m«Uo them saoewidvo operations 
with the new machine, the addlug-tnuUI- 
plyliig i-orrlnge is slid over to the right 
up to Die tabulating stop. The mulDpll- 
caiid Is Dwn formed bj re\ulvliig each 
axis so as to bring Die neressary figures 
In front of tiro operator If the number 
Is composed of only three or four figures, 
the other figures are eonoealed by means 
of a blank, In order to a\old the unused 
columns appearing ns aeroa. TIui blinds 
necessary for making up the number of 
the mulDplier are then optfied on the 
addlng-mulDplytiur carriage, care beliig 
talEen to remember that this number must 
be made up from right to left Thus, 4S0 
would be written 654. 

Consequently, the first wttcal row from 
the left side reprceett u the uniu on the 
multiplying carriage, the second row from 




Setting the prtHmfaiary to operation, ahowhif tho nmihod of reUthis 

the seven numbered axes to obtain the correct Initial settlttf 



Tho bumper ittdeo along tho rail, hut U etopo the cur wMifai n nA WnflA 
without oucoaolyo ahodt or otrulu 


the left, tho teoo, the ttaM row, the huor 
drodo. eta, ote: 

Ohco Um fuetotu uro ttaM uonpoood, the 
molDplylnu-addiog currluto to dlsplaoed 
from right to left up to the woood tabu¬ 
lating stiop. Tim umtneoiaiiia Of the mui- 
D^lar then placeo ttnetf nt thb left half 
of the unlta cotnma of the mnltlpllcund 
(the tena of this edutam) u&d at the right 
bgtf of the tone ddufiin ai tho muidplt 
ci^ (wnlto of thio oolumu). In the units 
window of the multfpUoator, twa numbera 
can be read (which may both bo oquol to 
aero), Tbe flrot Is the numbor of the tens 
of the partiai product of tho units of the 
nmltlpllcator 1^ tho units of the mnltl- 
pUcand. The sooood is tho number of tbe 
units dP the partial product of tbe units 
of tho nuiuptiaitor ty tho tons of tbe 
umlttpUcand Tfao operntor notes them 

At tbe oume rime he brings tbe column 
of tbe tens of the carriage in superpoal- 
tiott with the column of the nutu of tbe 
muitlpllcaiid. He reads through the win¬ 
dow of this column a number which ta 
that of tbe units of the product of the 
tcQs of the mulUpUcator by the uolta of 
the multlidlcniid. Tbe total of tbe three 
numbers which appear through tbe open 
shutters Is tbe number of the tens of tbe 
product. If this number la saperlor to 
10 , the figure at the 1^ Is carried for¬ 
ward and added to the figure of the hun¬ 
dreds, which Is obtained by moving tbe 
carriage to tbe next stop at the left. 

It Is then sufficient to read tbe follow¬ 
ing 

First-—TkrovyA iks unitM leMaw of the 
oorrlape, the teas figure of the product of 
tbe tens of the mnIDpileand hr tbe units 
of the multlpUer, then the units figure of 
the product of the hundieds of tho multi- 
pltcand by the units of the multiplier 

Second—rkroupA iho fens mfndoto e/ 
Ike corricKW, first the tens figure of the 
product of the units of tbe moUlpUcand 
by the tens of tbe multiplier, then, the 
units figure of the product of the tens of 
the multiplicand by the tens of tbe multi- 
pUer 

Tlilrd— thronah the hwdrtdM 
ioindow of the rorriopa, the units figure of 
the produit of the units of the multipli¬ 
cand by the hundreds of tlie rouiripller, 
and so on and so forth. 

In conclnsinn. In order to make sn oper¬ 
ation with the "mulD,** the multipllcaiid 
Is written on the first lino of the cylinders 
ly the fuccesslve rotation of the larier 
around tlielr axis, then the multIpUcator 
Is written by op^ng the corresponding 
windows for each column of tbe carriage, 
the latter Is then moved up by means of 
Dip tabulator stops, and after having sent 
It hack to its rmnnal puslDon. the open 
windows are drat (by means of tbe 
blinds) and the maddne can be osad 
again 


A Bamper that SUOm Aloof tho 
Trmck 

A BTTMPfiB boa been perfected that 
eumlnatea many at tbe dangers met 
with In the use of a rigid bumper for 
railroad cars. Tite one main advantags 
with tbe new hamper la that, when mov¬ 
ing cars Into troc^ the Instant the first 
car strikea tbe sboes tbe whole crew 
knowa It and ttiv all realise that they 
are coming to the end uf tbe tradt, and 
It ^ the engineer's duty to ntopi, whereas 
In the case of a rigid bumper, the first 
noUfleaDon ths crew has that the can 
are gt <Ad of'tbn truck is a sfiiMan 
and with the of tUa jolt the 

<bqpsffe bos done, Wlrittbeuffiiof 
most typos of rigid posts there ts always 
a POiiihtfltr' of fnlisdnc tho pest or ^ 
pliu^ am track. 

TUa fausiMr to dntgnSrt le te nasd ^ 
thehUndsM^atradt, Tbe lOAiii riioo 
cafobea thscarv^hastwAfs forced aleog 
the rail, ereattny a very friction 
wwn nsnfwj w m mt w Um si 
of *Uie w wW wiSlii k lutt 


















Noyanan^ 1921 


SCIENTIFIC AMERICAN 


e3 


Recently Patented Inventions 

Brief Descriptions of Recendy Patent^ Mechanical and Electrical Devices, Tools, Farm Implements, Etc, 


P«rialnltiK to Aoronoaiko 


ASBOriAMS—W F OiiEOKKM Warm 

ICoand* N IL Tli« Invmtlua reUtea more 
pmrtlcolarl/ to on aerofilRiio embodjlnc moaae 
br wbieb to eomiteroct eromlng nn euunter 
air enrronto, M well ae to nentraUH to % 
«iin*Menble ntent the effort of alrtklns air 
fioekota. AaMHif the iriijeete !■ to provide oMins 
adapted to act at a etabllUlnf erranaemeat 
and to aeetat In botli climbing and deaecnt 
of the aoroplano, ae veil aa to Iner^ee Ite 
normal eapabnitg aa to aata maximum apeed 
AIBSRIP —K. A ffoath Nrach* 

N T The tnveatlon relatea generallj to air* 
ahtpa and more parttenlarly to that type of 
alraUp embodying a part of longltodlnal 
parallel rigid gaa oonuinera. the object being 
the proTlaloa of a eoaotroetton appUeable 
alUe to large or amall alratalpa and of a 
nature which vlU afford maxlnuun protection 
and aafety with mmed and effecttveneae, eapiH 
dally aa regarda lateral atabUlty 


ElectiiCAl Dgrkffa 


BLSfTEIC VAI^MtlWNQ OABKKT—W 
Karacnn, 1S03 Waablngtoa Bt. Lincoln, Meb 
An object of tfala Inrelton, riumn In Pig 4, 
It to provide a gaaket to be clamped between 
the Intake manifold and outlet of the rarbo- 
retor» embodying an deetric reatatanee dlepoeed 
acroea the path of the furl to heat and 
vaporlae the latter aa It p aeeea through In 
eulatlng plecea ara laid above and below when 
the gaaket le etamped between a manlfuld 
and carburetor 

CXIMBIXBD TOOL POTKm AND TESTING 
DEVICE.—A E BHAmxir* 3dS No. Pront 8t, | 
< uyaboga Falla, Ohio A pnrpoee of the in 
ventlon la to provide a device which le almpte! 
and inexpenelve, and which may be readily 
carried on the belt of a repalman in poclUon 
to taellUate teatinff without removing the 
device, the tool pooch bdug aleo carried In 
convenieiit poaltlon to permit the ready In. 
aertloa and removal of toola need In repairing 
of eleotrle apparattu. 

ELECTRIC 8TOm--A, 0 EUnalNoroir. 
Marlon, Va An object of the InventloD la to 
pro^e a dmple compact electric atove In 
which the generated heat la under e much 
finer degree of control than la nanally the 
enae. A further object la to provide a tber 1 
aioatatle device a^ mean* wboreby the 
beater elrcnlt may be opened and cloaad at 
predetermined temparaturee by the nee of a 
aimple meana In connactloa with the tber 
moatat. 

CDBUKO IRON—T L. OlNNia^ addreia 
Geo. P I*arker. IIP W 4Jd 8t, New Tork, 
N Y An ObJeot of the Invention le to pro< 
vide an eleetrleally-heated cnrlbig Iron wherein 
the heating medium la eo poalUuacd aa to 
iwodnce tha dealred reaolta without Inurfertng 
with the movable part* of the Iron A further 
obJaet la to provide a curling Iron with a 
hair retaining member, eo pivoted that the 
thumb la raleed only a minimum diaUnce 
from the handle when actnatUig Ue aame and 
to offer aa Uttle obatruotton aa poaalbU in 
cniUng 


Of latgrart to FAnaen__ 


HOO FEEDER.—ff H. PAon, Waverly 
Iowa. The Inventloa relatea to a feeder In 


connection with a hopper und adapted to bo 
actuated by tbe animal for feeding a limited 
quantity at eueh operation An object In U» 
provMe a feed box with a flapper bar neur 
(he botliun lu order to prevent tbe nnimule 
pUylng with the tnechnnlem, und a covering 
member arranged with meana for bolding the 
aame agalnat removal while allowing a par¬ 
tial opening for reflUlng purpoaea 

OLBV18.—W roiTM« n P D No. 6, Aurora, 
Oregon. Aa Important object ot tha invoutiou 
la to provide a pin and elevla device ot the 
type need aa draft ooupltnga In agrlenlturml 
ttnplemeuta, veblrten or the like and which 
will prevent tbe acenmutauon ot dirt, aand, or 
other foreign auitier around the lock Joint, 
Anntber object la to provide a devlee whleb la 
aelf-locklog aimple, and In which there wUl 
be lltUe liability iff Ita catching on other 
Working partA 

DtOnCB FOR GRINDING TRACTOHB — 
R R. Ptim, MbrrlA lU. Among the objecta 
of the invention la to provide a device for 
grinding tractore of varloua typea In which 
meana la provided for holding tbe ateertng 
apparalua nurd In plowing In auch poaltlau aa 
to keep one of the front wbeda of the tractor 
lb a furrow Tbe device can be quickly at¬ 
tached to the ateeting apparatua of a tractor 
without alterlag the atnictiire In any way 

ATTAC'trMENT FOB FARMING IMFIJ6. 
HKNTB—J F Cook, 846 Rruuawick 8t Ban 
Franclaco Calif The purpnar of the Invention 
Is to provide a aimple attachment which can 
b« appUed to any atandard form of two-wheel 
farming implement by a alight raodlfleatlon of 
tbe Utter for converting the Implemint into 
a eetf-propelled one or Into a tractor which 
can be ntllUed for drawing farming Unple- 
mentA Tbe invention farther provldee meana 
for driving the whecU of the implement, m>eh 
meane being readny altechable and conatmoted 
to allow for differentia tlon In movement of the 
wbeelA 

PORTABLE IRRIGATION APPARATUS — 
W F Giinriv, Waroaga, Okla The Invention 
haa for Ita objeet to provide a portable Irri 
gatloB apparatne which la light In weight and 
which may be need economically for fleld 
cropA A further object U to provide tbe ap- 
paratua with a ayatem of ptp«A bound firmly 
together and mounted on atandarda provided 
with caaterA U being poaalhle to ralee the 
pll»ea when they are to be moved to a new 
poaltlon, eo that they win not interfere with 
the growing plantA 

POWER-DRIVEN FAUMING T1£1»LKMBNT 
—J T UICKWAN, Jr, Mpringport, Ind The 
main object ot the Invention U to Jnereaae tha 
range of nee of tbe power*drlTen implmsent 
and bring about delicate directional control 
eo (hat it can be tnmed practhrally 
in lla own length with caao, and further ob- 
jeeta relate to the mounting of the ground 
WheeU Whereby the machine may proceed wlth- 
unt dlflUnlty over uneven, rurky noil, avoiding 
injury from the encountering of obeUdCA 

MANURE REMOVER.—«. B Bnown R F D 
No. 4 Mlddleabnry, Vt. The general object of 
Che Invention la to provide a flexlbln carrier 
I ndapted to operate In a treneb beneath a 
I atahle and adapted to carry tbe manure there. 


I from ontwanlly «h well «h to provble fur 
I auto9>Atleally acrapliig tbe manure from the 
I carrier to i It Into « wagim 

Of General Interest 

PROWerilMl 1>HVI( t toil tRUIT JARB 
AND THK I 1K11 C W \ot vu 745 H Julian 
Bt, Ban Jc»ae (xllf Tbe primary object of 
the Invention la to produce a Uevlre which 
may be appllMl to fruit Jare to pnilret Hnd 
prevent the ume fn>m rrncking when hot 
fnUt la ptiurcfl Into them Tbe device le 
extremely aimple and ronaUting of a funnel 
a protecting ahiild, and a supporting rod 
extending Into the jar It may be manufactured 
and aold at a low eout (Koe h Ig 1 ) 

ATPAOHMPNT hOR T^TTANDH—J 8 
AnawaoNj P Runaton Hi Han Antonin 

Text A The object nf the Invention la to 
provide an attachment capeclally adapted for 
dlaglaying c<imiN»-bnard and the like but alwt 
adapted to dlaplay artlclm of merchandlKe uf 
any eharacter, and adapted to he attached to 
a atand having a vertical rod In inch man¬ 
ner that the attaebnant may be arijnated 
aaolly attached to and remoreil from thn ro<], 
and tbe article adjusted toward and from the 
rod (Heo KIg 1 ) 

TlIRfAD OUIDR AND BUPPORT ^ W 
OLlvna and II Dri rKKx, addreaa J W Oliver 
16 E Snrd Ht New iork N \ Tbla In 
ventlon relatea to a aimple and economically 
manufacinred thread guide and support which 
may lie readily attached to the band of the 
person ualiig it and In whleb tbe thread Is 
led from tbe sp<M.d throogb a guide or abut tie 
iiu the siipiiort In auch manner as to eliminate 
any temliury on tbe part of the thread to 
unravel or snarl Thi di vice shown In Pig 
J, la made of aluminum, thus rnlnrlng Ita 
weight to a minimum 

BIIAVIMl IIIUBII—P P PiPlUA. 813 
Forest Avo, Itrous N i The Invention 
relates to a brnsb by means nf which It la 
poBslble to either apply ooap to the brlotles 
of (be brush, or that portion to be abaved 
and (0 mix a aeparate and Independent lather 
for each peroon A further object la the pro- 
vloloii of a brush which will carry u supply 
of water, and provide an adequate amount 
toatantly for uon in furoilng tbe lather uf 
prtfper consistency 

DIBPENBINO APrABATr8--J H IIM 
PEkT, c/o Umpert RroA, 625 Greenwich 8L, 
Now York, N % An object of the InTentlun 
la to provide an niitiaraliia whereby cogoo 
extract may he mixed with boiling wsur 
Auotber object ts to provide means wbireby 
the proportions of water and coffee extract 
can bo regulated by the mnuipiitatloii of a 
sliiglo handle which controls (h« Uow of the 
water and coffee Into the receptst le 

BJLO II(K)P riGimSPIl Ziljcn 

(obleaklll N V This tiirentlon reUioH to 
hoop tighteners whlib will serve the double 
puriioMi* of a tlghtMiir and a ladder The 
device 1« r<»m|uiralively easy t» Install and 
although primarily Intended for use on silos 
may be utilised Hiieeeaafuliy nii vntM or similar 
types of coiitalnirs which employ hoops. 

' COMITIRITION t OH MAT! HER AND 1 HOT- 
^ EBB FOR MAKINL B\MR.-M PRAUiti Hsntl- 
k ago Chip An object of the InTcntloii Is to 
• provide a paste for malehrs wbirh will have a 


low spceiflc gravity and contains a mlalmnn 
of potassium chlorate and a aubatanc# which 
will |>rwetjt the natural (lecomiHislttou uf the 
potassium chlorate The composition con¬ 
tains sill h nai live nisterlalH as saw dust, 
cuke Ite. which have a low siicclflo gravity 
and are highly itiflammahle 

4 OMI*OBITI»>N OF M\TTtR— R BaEItW 
iiiJLTX JJO Madlanu Avc New \itrk, N Y 
Ibla Invention nlates to a cutniiosltlnn to be 
baked Into a pie crust It ennslsts uf the fnl- 
lowing Ingredients in about the proportloas 
spccinnl namely two cups of white Hour on* 
cup of butter and two lahlespoons of tea lu- 
fuslnn, produced by soaking one-half teaspoon 
of tea leaves In a tumbler of water 

MAMJKAFTIIRK OF AIJCTIPNK CYAN 
IIYDKINR- W Bauer e/o Kohne A HaaA 
liarmstsdt llessln Oermany fbe proceos 
relates to the manufacture of alkalcyanhydrlns 
from alkylenehalogreiihydrins and a snlntion 
of cyanhl elisrseterlsed thereby that the 
rhangH lakes place In a pure water sulullaa 
under the inritMmre of cooling The prismas 
of preparing ethyleneeyanbydrln which com¬ 
prises causing a re-artlun between ethylens- 
brorahyilrlii and potassium cyanld dissolved In 
water at a temperature uf 55* to 60* C 

DfR I-.—IC A Am XR c/u John A Poiilann, 
5th and Market R( Chest 1 r, la The prims 
object of the Invention Is to construct a doll 
In such a manner that any one of a plurality 
of facial expressions may be UlNplaycd at will 
A further obJe<t is to an construct the bead 
of the dull as til remler the same capable of 
rotation about a v< rtical axla to dlspoae one 
uf the several facial expressions In dlaplay 
position 

111 UBTR ATb l> rODh —L. I! \axi i tii c/o F 
Roch H K. IRtb Ht New York N Y This 
Invention more particularly relates to a coda 
for uae In eunnectlon with wearing apparcL 
An Objeet Is to provide an lllusirated eisla 
which will permit of a persun sending a mes¬ 
sage In code fi»nn which will relate to ar¬ 
ticles composed of a number of separata nnlta 
grouped lugethur to form a complete wboltw 
Thus a iieroou receiving the message wUt ha 
cnahlrtl to comprehend what (be sender d»- 
slrcA 

LICJUT RlIlfcJA>—o P Buitii 27 Rlcards 
Ht Worrhesitr MasA A iiobjoci of ibis Inven¬ 
tion is t» provide a derlci In the form uf a 
strip whlrh mny be nttacbnl snomd th« idge 
of a door Dame to prevent light from pasalng 
through any cracbH nr erevicew A further 
object is to pnivide a strip primarily designed 
to kicii ttiiilesirahle light out uf dark roomA 
such as arc iiwd hy pholographi rs wblch may 
hr lemporarlly attached wlthunl scarring uf 
th« W(hmI Work 

CDNTAINtR—4" II ( ARTLinKJE 6020 Banl 
St hrsnkfort I*a The liiventhtii relates to 
(untnliicrs more imriicularly adapted for con- 
talnliig and dispensing liquid prtMluets. such 
as salad oUa evaporated milk itynips etc 
All object Is to provide an effective draining 
of the ci/iitcnts to prevent waste In dlspenolng 
from the container by tfai flowing of the 
ciiuteuts over the outer surface The devlea 
is of ordinary ('imatructloa aa commonly used, 
but with a vertlrally exicndliig drainage ebaa- 
uel in which an opening cut U made 

ITIFRINO ATTA4 UMFNT FOR TANB—G 
r Hwkkxt, 1i4 4 oluiiihia Heights Brooklyn 
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N T Tlw InTeotloa rdatM to poorlir 
tMbBioiita fur wfetal eaos. oobbooIt omployod 
for ihlpplnK coiol«D« oU ood otkor UqoidiL 
An U to provldo a dovleo ta whieli a 

rertTHibio fonnel faelUtatfa tba Alttag and 
fwptjiiiR uf tbo coatalaor A fortbar objaot 
la tn prurlda a poariof attachwat wbleb will 
be altupl*. atrona and oomparatlraly Inaapan 
airs to manoCaetnra. 

PliAC-nEKD APPARATUS FOR PROJIK! 
TION imvicna —c ll McgmiJUN c/u Prau 
Oaaatta Oroan Ray Wla. Tba parpoaa of tba 
iDTaatloD la to prorlda a Him boldiDg and 
faad darir# from whlab tba flln may ba fed 
from Ita canter Into and throupb tba proiaettuc 
boa and from the lattar on to a taka-up wheal, 
the hub and one aide of which are datacbabla 
with reapect to tha oppoalle alda ao that tba 
aim may ba bodily remorad and ralnaartad In 
tha faadlny real or holder 

BAAKRT -^C F KoTHwaf-L. Polamboa, 
Mont Tha object of tba InrantUMi la tu pro- 
vMa what la known In Ibe undertakara hnal* 
neaa aa a pick up * baaket A further objeot 
la to proTlde meane whoreby the manual 
Hftlna of a eorpim from the bakbat on to the 
ambalmbtR table la eliminated and the opera¬ 
tion tbiia made more aanltary, and tha dancv 
of apraadloy diaeaan leaaanad 

TOW TANB.—J Duouam, KF I> No 3, 
Watarvller Hlcb The Inrention ralatea to 
tow lloPM partlcnlarly adapted, althoujib not 
n aaeaaarUy tor uaa in hanling ntalUd motor 
can. a pnrpoaa belnf to prorlda a simple line 
oomprlalng a main aaetlon, and branch aee- 
tiona baring their free ends formed with eyes, 
and haring knotted ends, adapted to extend 
through tha eyes am] locking blofka, alldably 
fitted on the eyes for locking the knotted ends 
with the eyes. 

CUPPING IIKVICB.—W Oowna, OOW IJth 
Arc, Tampa, Ma Tkla Invention relataa to 
hand-operated elipperi adapted for ana in 
gathering fruit, fluwen, and the like, from 
trees and bushes. The purpose la to prorlda 
a lUppIng derlce which la of extremely simple 
and luexpenalra aonatruclloa, and capable of 
Wine secured tn the hand and operated by the 
thumb and foraflnget, Inarlng tha three Ongara 
and tha palm of tha band free 

1^0^1111 OF UARI^G AURKNATB OF^ 
LBAD—M U Towre, addraaa Tha Niagara 
Sprayer Co, MIddleport N Y Tha luren 
tkHi haa for Ita object tha production of a 
anft, fttta predpltata of arsenate of lead which 
la suitable for oaa as an Inaeeticlda with little 
grinding Another object la to prorldo a 
procean in which a means la prorlded for re- 
dnelug the percentage of soluble araenata In 
tha Insecticide below the amount which la 
permitted by tha lawa controlling tha quality 
•f luaacttcldaa. 

PROCEBH OF UAKINO I.BAD ARBKNATE, 
—If b Towns, addresa The Niagara Sprayer 
Co MIddleport N > The Inrention ralatea 
more partlrntarly to a process of tha rlaaa tn 
dlealfd In which a eaUlyat la uaad to hasten 
tha raaetton batwoan the litharge and arsenic 
add An object la to produce lead araanat# 
haring a low aolnblllty so that the rreorcry 
la nitration will be maximum, and tbe lead 
arsenate eapaelally suitable for nae as an In- 
aectlcklik 

CARPET OR THE I IKK MOUNTING FOR 
STAIURAYR.—C n Asuhtboxo, J-tOA liar- 
rlaoB Ht San Franelaeo, Calif The Inren¬ 
tion relatea to maans for nionntlug carpet or 
the like on atalrwaya. and has reference more 
particularly to a Plate made to recelre the 
strips of material to be mounted and maln- 
Uln them la fixed relation, relatlre to tbe 
steps to be envefed. Tha primacy object ta 


to prorlda a taat|da mmm» of tepghlng itapa 
In which tha carpet or oororisg baa bae om a 

worn 

THREAD GUJDB AMD SUrPFOBir—^ W 
Ouvsa, S« B. Urd St, Itow Todt N T This 
lurtmtioo haa for an ohjoet to pforlda a light 
aupport tu which tha UaMUty efi tha thread 
to snarl or harome unreMad from tha spool 
beyond a required amount In prarentrd, and 
by reason of tW narrownaoo aC the aperture 
through which tha thread pasMa It wlU meat 
with mom or Ism frIetkA, thna will not run 
too freely Tha darlm Ig oonatmetod to be 
worn on the wrist for tho mct 

COMB—41 R. Aurwaiir, P- o Box 7Pfi 
AaberlUa. N C Tha Invanttoa ralatea more 
partlcnlariy to combo darignad tor straightening! 
kinky hair, an otajaet balat to provide a comb | 
In which a sMvahls memb er oparntaa to clamp 
or frletlonally band the hair h at waan the same 
and teeth of a atatlooary member, ao that | 
when the comb ta nmvad tbrongh the hair, It! 
will <qiemte to straighten tha hair, aapectally 
whan tha eomb ta haatad. 

SMOKINO 3 UcQvcmtn, 6681 

nth Ava^ New Yoric, N t AUMmg the objeeta’ 
of the invention la to provMa a construction 
wbarala tba tobaoao la protastad at all tfmea 
and U positlonad ao that tha noka will, 
readily paas out of the montbptaca. Another' 
object ta to provide a ronnd-ahapad bowl with 
aa opening in lias with tha aunthplaoe, wherw> 
by a good draft will ba prodnead and tha 
tobacco win be protected against rain 

OA81NO OOWU—^ M. AMimasoit, Box St, 
Station 1, New York, NY In general tbe 
Invantloa relatea to a raoaptaela having a 
highly poliahad interior aurfhee, which nwy 
be flllad with liquid to form a radaetlag anr 
face Into which a parson, nslng tho device, 
may gasa, wbarahy tha conoanttotlott of their | 
tboughta may ba amlatad Another ttajaet ta 
to provide n rveaptneta which ia artlstta and 
ornamental. 


HardwRiv nsid Totris 


TUOU—A 3 Br ana, lOd Plymouth St., New 
Haven, Conn The Invention relates to an 
anger which la eapecUlly eonatrueted for bor¬ 
ing throagh seams or aeason-cbw^ an object 
being to prevent tha chip> or borings lodging 
In tha leams and clogging the tool caualng n 
lose of lima to the operator, tha upper edge# 
of the tool la formed with a aertaa of teeth 
and upon being actuated la the uaual manner 
any chlpa will be egectually removed from 
the bore. (See Fig 0.) 

CGNmOLUNG MEANS FOR SPRING OP-j 
BRATKO FAUCICTS--<] A. HtCKKag. Box I 
634. Pearl River, N Y Tkla Invantloa, shown 
in Pig. fi, provides a devlea of simple and 
durable eonstmctlon, reliable in operation, 
easy and inexpenilve to eunufacturc, and 
elective to control tha flow from the flaueat. 
so aa to malnUlB and vary tbe flow aa deatred 
Tha eontnUlag means Includas a awlngingj 
rroaa bend, a clamping bar, carried by aaldl 
cross bead and a clamping acraw carried by tbe 
clamping bar for ani^ng the spring faueot. 

LKYHL HOLDER.—F. Botuw, ItanaSMl 
Hotel, 403 ) 0th SC, T«oa Angetea, Calif An 
object of the Invention ta to provida a level 
bolder which will recelva tha ordinary type 
of pocket spirit level and aupport tha same 
against a straight edge, ao that tha level can 
be used on an extended snrfneau A further 
object !■ to provide n device which can be 
manufnctnrad nad sold at an sstrsmsiy low 
price 

T.OCX.—F 3 Dowuira, 420 W lt4th St, 
New York, N T Among tha ohjwts Is to 
provida a lock having aatoty manna serving 1 


Kansamt'Jflri 


ftMMMttNW t* «IMM Ik* Mr U M lM M am 
avast that tht hay hsml Is m nnH turn tS4 
iQsfe. A tnrthsr shW is to pmvMs msnss 
whsnhy tha riMtng or halt pdrtlss mgy ha 
hrid to althag of two poaltlau^ asa of irhM 
ta lea hoMIng tha boH pro J i at a* to paa H leo 
to ho fnrthaa p m ja a tod by tho Soar tomb, tho 
othaa poattlon la to prarast aaapatotlou with 
tha doaa Jamb davloa. 

WOOD SAW.-^ A. Etomt* oto MU JonOIr 
fmvoana, Mtain. This to v asiian tototoa moro 
pnrtlenJnriy to a pdo or oocoAroed oroaa cat 
anw, an oh^ batog to piwvMta maasa foa pao- 
vaottof cntrilng, vlhratlon and Intavsl dtaptnao^ I 
mant of tha anw fnma and manna fat fulB-’ 
taring tha movamant of tho miw framo during 
Its opeinttan A fnrthar ohjeat la to ptovMa n 
aaw whMi ta strong, dnrnbla nnd oapnhla of 
ndjuatmant 

CROSSCDT SAW BOtrAUBMU-^A B. Kto- 
MXir, PUlmora, IIL An akjaei of tha Invantlen 
la to provida an attaehXMttt for aroaa ru t anwa 
which will enable a riugla operator to aOalanUy 
operate tha anw, gtvlag him tho asQaaniy 
purchase and lavarage ao that ha ean affactlra- 
ly naa tha aaw In any enttlag poaittoa. A 
farther ofejact ta to provMo an avtofMar which 
can ha coavcniantly nttnehad to noy Mdlnary 


CAUFBRSw—w B Hamis^ Lurtato. Hich. 
Tha primary object ta to provida a oallpar to 
whl^ the tharaof are anteamttaally main* 
talnad to contact with tha arork by machairtful 
maana toataad of dapsndteg upon tha g ripp i ng 
action of the hand of the opamtar, aa la the 
common prnetlet The device to partlcnlarly 
adapted tor determining and marking tha can 
ter of n body for whtah pn r poee n cantartng 
rod ta provided. 

OATB VALVB,—d C SMtTs;, 00 Jeha St, 
New York, M Y The toventtan pnrtlenlnrty 
relatea to o n til d e screw nnd ynfca gate valves 
uatog a yoke alaava or hnehlng. Aa ohjaet to to 
provida a gate valve wbarahy tha yoke ri aeva 
or butolng aaa be readily reatovad* rapliMad 
or rapalrad without dlaturblag the yoke, 
whatbar tba latter la cast solid with tha 
bonnet or fomn n acpnmta pgrt 

PIPE PATCH—W U Logo* R-FJX Mo. t 
Independence, Kana. Tha object ta to provida 
s pips sMiteh tor repnlrliig laaka to gna and 
inter pipen. The conatructSmi eombtoea a 
eurred patch plate and the gaakat of n clamp 
comprtatog a D-ahaped yoke and n cooperating 
praaaer bar being totartamged at ana end, 
the praaaar bar having an eye at Ita oppoalte 
end, reetlvtog a threaded and of yoke, and a 
nat, holdtog anld aye In poattlon on tha yoksy 


Hentlag sa d licktiRg 

FURNACE.-^ J OnagnT, TU Lockhart 
St, INttsbnrgh, FU. Tba Invention ralatea 
more parttenUrty to hot nlr fUrnacaa for 
burntog natural or coal ga aea, tho porpoae 
being to provMa a atospla, darabla and toax 
penatva furnace havliig a bot-alr chamber and 
gaa paanagea ao aaeeclatad therewith ns to 
trnnmnlt to the ehnmber with the grentoat 
dagrte of efltalaiMy all tha heat ginarmted by 
the burning gnaaa without tha Utter searing 
in actnnl eoatact with tha air to ba hantad- 

HBATINO DBVICa FOB BVAPORATORS, 
PARTICULARLY BVAPORATORS FOlk DRY 
ING FRUIT—F WILLIAMS, 90 King WUltam 
St, A de taMa, Sonth A u^T Sl ta , Auatralln. The 
invention pnrttanUrly reUtaa to evnpomtora 
for traattog and dryjlng trait, and It baa bean 
aapectally davlasd ta nrder to provida davlaea 
wharafay tha ale to tha evaporator may be 
banted evenly and ePcetlraly without contact 
with tha fomnaa fUN% tomogh seta of vw- 
ttcnl tnbaa nyriagad to rowa tmnavaraely* 
theta batog twa ar moto rowa of toboa In each 


tbs sot 


few 
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FLAITIMQ aUOmMa.^-HQi* OtoBk 

tsso S. Sth ft-, Wpaol WaxuA Thg «bfea^ to 
to pfavUa h ^ttag totoblM wMa atoihlat^ 
fUda or puitp toa atoth to gcaardlap as otoeV 
dariiUUa atyla af plalttag^ grhlek npoUto bwt 
and nn toantag pfoasito to ths elalb Mnilar 
tba oga w tlan gpi vhlah la itonpit pad 
dnrnhta easalpMtlab, rellabta sbd angy and 
toSKpanaiva tp toaakfltttofa ud mntototo. 

PBICnOH TRAMimiSIOM 1IMQVAM0K. 
-*« KitllmuMWV, S*S W* 4tb Mt, LtodriBiw 
OOla. Amopg the oh j aeto af tba tovauUan to 
to provida a davtoa to arbUb mtoua at* pro* 
vldad for Importing a driving fbeea tram tba 
driva tonft to a abaft to ba drtvan w lto a nt 
tha naa af tha nanal gaar^ abate nnd spfiebat 
msHhanlM, or halt and puDsy davtoa. A 
fnrtoar ohjaat la to ptavMa tor ravetatog tba 
dlraatton nnd rntytog tha wwd. 

ICB ORBAlf dAMDWJCB ICACRlinL—B. 
R Pnom, Ban 410, Ganl p, Maw Tork, 

NT An ebjaet la ta provida a almgla hob- 

agerntad ntonril adapted to be ptonged tota n 
eontolnar of laa cranm, annylng with it ana 
hlae nl t, nnd ao d asl ga ed aa to raca l va n ilm 
of lea aianm ef anltoUe thlnhneaa to eenaHtnts 
tho SUar he t watn (be h l a e nlt and a asesnd 


tha cranm nftor tha davtoa to withdrawn tmm 
tha container, 

RACK BVAPOBATOR^-F. WILLIAMS, dS 
King WUltom Sb. AdeInKta. Sonth Anatmlln. 
AnatmUn. Thit tavnntlea rriatas to an avnp- 
omtor of tha type known na rack avapotatora, 
and It has hacn eapaatally dt v ia ad to prarUo 
an ovnptvntor with which tho drying p w osmeo 
may ha eompletod In ona bnOdtogi tha davtoa 
haa been parttanlariy eeaatmeted tor drying 
friitta hnt auy ba rindlly adaptod to treat 
other meteriala. The ev a po r ator oompiieea 
a prepartag room, entfnr ehomheiy a wllring 
room and an oraporator chamber, 

ROTARY DDFUCATOR.—Ik. P BOM, tS 
Rne Notre-Dame da Reeonorance, Pariq, Vtanec 
Tbta devtoo may be applied to all klnda of 
rotary dnpUcatora to which ateneUa art «n- 
ployed, It roUtM more parttanlariy to an ap- 
paxntna dastgnad to etat n uniform taking 
of the Inner surface of the cylinder and tbe 
removal of all exceoe of ink, returning the 
exc e ea Ink Into tho tafc-hon a^ cleanliig the 
cylinder after the eoptaa have boen made 

PAPBR-MAKING MACBINB.—L. B. IfiL. 
xnr. Box 2S1, Sandusky. Ohio. Abmum tbe 
uhjeete Is to provMo menna for removing tho 
motatnro frMi paper fabric whUa It ta nwvtng 
ta the farm of a aheet A farther object la to 
provida n blow roU agalnat wbtab papor, fahrto. 
ate, to smoothly held between perforated 
aprons, stripe, or conveyers, so that air ef any 
desired t em per ature ean he toreed threngk or 
into eontaei wHh the Sheet to remove the 
motatnro tberofoom. The devtoo auy ntoo be 
ntinaed aa a oonveyee tor chamtaala for dl^ 
lafoattog, or Uqnlda for ootoftag tba dhott. 

AUTOMATIC SCALB^A. and A. T Mc- 
Lnoo, 002 W Marqnotu AviM Cbtaagoi 111. 
An ohjaet of tba Invention ta to provide an 
antomntto nenle adapted primarily for wnigb- 
tag ooal, hut not mmflata to thia kind- of 
material, nrrangad to eontinnonaly weigh equal 
qnantltiea ta an totar adt tently ronalng strum, 
A further object la to provido a staittog bad 
stopping Buchanimn. tbd coAottoff parfa haing 
tometivaly made to oparata by tha aoai- 
dtaeharga valva auA tha aeala haaMu tba two 
porformaacw taking plaea aatotonttenllyr 

BOCK DRILLING dUCIIUnL-4 A* KbAM- 
ptTs, TaMtan, Tomtoiy of AUtoa. An im- 
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If to vmM* f auMblM In 
vhlfk tk« p«w«r mmj bo nbpttcd 41rcet to tk« 
dvUI tfcroMffh a p fl ttro wnliantnai train to 
toipatt aalbno, eonataat and oOatant opora* 
QTO awvoBaot Anotbv otOfct If to piotant 
anvara anaonal and dfatnetlTf tOf ■■ from 
Mog fit tip la thf drill bp aatomatleallp r«- 
tiariag tba power when the drill le laaimed, 
eaqght or othorwlee boM aimloet tu normal 
operatlro moremeau. 

AUWdATlC VAtVS CONTBOL^-T Cna- 
aaw. Colonial Botel, CUlUootbfN la TUe In 
Tontloa relatee to Talre control BwbaDlmn 
An object to to prorido a dorice bp meeae of 
whiob a raire, nieh aa that leading tram a 
rindge-treating tank, map be operated aoto* 
matleallp and perlodleallp wltbovt anp atten¬ 
tion, the operattoo belni bp hpdranUe meana, 
ther^ iaenrtng the poattlre opening and «kw- 
Ing of the Talre. 

«TBAK KCONOICISBB^ L. Baanm, OU 
■o. 2Bd 8 t, Plalntteld, M J The object of 
thle inrentfam 1 * to provide a device of the 
dharaettr veeifled, adapted for aae wltb eteam 
eaglaee and to be arranged between the boUcr 
and the engine for ooneerring the exbanet 
trett the anglDe and returning it to the boUer 
for ra^ne before the exhauat haa loat tta 
beat 

MOTOIl-nafBINChBnRNINO-lN STAND 
H VAnhBj c/o Wrap-Dkklnaoo Co, Inn, 
Shreraport, La. One of the prinripol objerte 
of the Ittventlon la to proTkta a atand of the 
nature eat forth, ennetating of a hinged table 
for aaeorlng the cpilnder Uoefc In place on the 
atand In ench manner that the cplt^ar block la 
made aeceaalble for Inapeetlon, aaMmbUng. 
raanovel. adjuetlng or fitting of parta, without 
removlag tbe bloefc from the ntacbtoe. 

LAJSRUNG ICAOH1NK.W Q ImAvin, 
addreoe Uerbart L. Uarrlngton. c/o UMh Can¬ 
ning Co., 29tb 8 t and Pacltle Ava, Ogden. 
Utah. An object of the invention la to pro* 
Tide metna for feeding eana onto a track and 
for moving tbe track Tertknllp. ao that the 
oana recelTe llrit a daub of paate, thea a 
label, and then a amoothlng or preeaure brnata, 
Co drmlp applp the label to the can, all of 
aald mechantam c»peratlng in nnlaon and elmul- 
taneouelp tbe eeveral operaUona t a king plaea 
at different atattona 

I 4 AWN IIDWSB ATTACnMBVT.—W 3 
BALL, Plattevllle, Wla The invention ralatea 
to a bUdemdJuatlng mechantam tor lawn 
mowera partlcularlp thoea tppea of movere 
which omplop aerlae of rourp bladoa operating 
with a flxcd blade to eeeer the graaa An 
object ia to provide an adjuatiag mechaniam 
which will be alAple in conetrnctlon and 
adapted for uae with manp mowera now on 
the market, and which will not graatlp In* 
oraaae the aeiiing price of the mowa 

EXTRACTIKO APPARATUS.—J B. JhiraoM, 
gaa Mclntpro BMg Halt Lake Otp, Utah An 
object la to providv an eduction appaiatua for 
extfhctlng volatUe and iSquld aubaUneea from 
BoUda and more partlcularlp oil from oil abale 
and aand, or tbe Rke Another object la to 
provide an apparatua wheithp practical reruv- 
erp map ba accompllabed, tbo apparatua being 
formed in aectiona or Independent unite, eon- 
naeted In aeriea, ao that the alia and oapacltp 
can ba eaaUp varied 


Madtcai Perkgs 

STRlsaSD INSTRUMENT.—W A. VxMSOli, 
dlO No Oabrert St Balttmora, Md The In¬ 
vention haa for tta object to provlda a Btrlng 
(aatmment bp means of which a large vartetp 
of aounda and of mualeal tonea map be pro- 
dueed, and which map be operated in a rarietp 
of wapa A fnrtbar object la to produce an 
laftruBMnt wherein the tenalon of the atrtng 
map be eonarantlp varied to produoe eliding 
tonaa, commvnip called Jaia. 

BED PAN.—B D AsuaRAK, 386P W Madl- 
aon St., Chicago, ni Among the objecu of 
the Invention ia to provide a bed pan having 
a MmoraUe waterproof Uoiag whleh map be 
bttrnad, thu making the pan more eanltair 
A further otajtdt !• to provide ah Inaxpenalve 
UaJBff whleh la convanlent to handle and 
WJUab wlU render the waaUng of the pan no* 


Mmstohl Devlcoa _ 

imUXJtnNQ DKVICK FOR SOUND RB- 
PSGDtCEBS^. B Ocdoula, Wla 

TUB fnvantloa reMtaa Co bhunograpba and 
ttsfiar aottad^MpfodudBf maddnen, lU object 
Ih to provide a moduhitiBg devloe for aouud 
wpcndtte ar a, artmnged to enaMa an operator 
fo Ttag the vibratorp action of the diaphragm 

at tritL Another ohjaet U to permit of- 

itthdhtair thfi modnUtor t« 

k a« h«w Mfwdnr dooidnMtril. 


Pfima Moven and Thair Acccaaariaa 

INTKUNAL COUiUUBTlON ENOINM—B. U 
llAuiBAav Fairfax, Calif. An object la to 
provide an engine of the twcHcpUnder tppo 
which la acaveuged as eompletelp aa an engine 
of the fonr-epjtadcr tppe A further object 
Is to provide a device In which tbe cxploalve 
charge la forced through the botteet part irf 
tbe motor, tbarebp not onip rendering tbe fuel 
mure eaaUp Ignited and conaumad, but alao 
tending to cool the engine 

SFARKIVO PLUG WITH BBTAP rLBANlNQ 
nLBCTRODBS — H ScHaann, Garrenne Co- j 
lombee. Seine S 8 BouUvaid National, Pranae*! 
The tnventton relatee to eparfclng pluga need | 
for the Ignition In Internal combuetlnn tnotora,: 
It la more partlcularlp charaetPriaed hp thej 
fact that one of tbe electrodee la movable or 
that both aleetrodea arc movable relatlvelp to 
each other The arrangement haa for Ita 
object to perform a eelf-cleanlng of the parte 
upon which tbe apark takea place, thus favoring 
the operation of the aeotor 

POWER PLANT K BouiTEAKD, 4SfO 
Qth Ave., Brooklpii, N Y Thla Inventloa re- 
lateo to Jatcruai combustion eogloca, and has 
In view to fnrnlah a coinbuatlble fuol at re* 
duced coat, to ennaerve the beat unite cm 
ploped in the production of said fuel to varp 
the qnantltp of fuel during the period of 
emplepment thereof and to emplop tbe aurplua 
heat iBcldaat to the fonnatloo of aald fuel for 
variona purpoaea. 


Bailwmja and Tfcglr AecgMorlea 

railway car WflBBTAl A'Td AN I 
LxTTUirini*o, Bxtra, Iowa The purpom* of the 
invention la the provlaion of a special form of 
car wbeela and means for supporting them ob 
an axle, wherebp the wheels can rotate to* 
getbtf when trareralng a atralght atretch of 
tract and iodependentlp of each other when 
traveratng a curved atretch, thna allowing the 
rotation of the wberla at different apeoda when 
rounding corvee and thereby preventing the 
uneven wear of track ralla 

SAFETY ATTACHMENT FOR AUTOMATIC 
TRAIN ST01*S—M B. SOP raplea 

Bldg. El Paoo, Texaa Among tbe objects of 
thla Invention la to provide antomatlc train 
oontrol mechanism, Including a normallp 
etoaed circuit, the breaking of anp part of 
whleh win Inaure tbe atopplng of the train 
A further object la to provide electric con- 
trolled means whcrrbp the engineer under 
orders map paai a danger polnL 

RAILWAY TRUCK—a B RamnAnr, 214 
W liTth St, New York, N T Among thej 
objects of the Invention le to provide for ai 
Jointed car or atracture of supportlog truckaj 
with operative connections between truck por-l 
tloDa, which aerre to control the allncmcot| 
of the several truck pnrttona with the rafla; 
under all aervlce condltlona, there being pro' ^ 
Tided rod and lever connections, wherebp the' 
■winging of either main truck, due to lie taldnt 
a curve, will cause a certain swinging move* 
meat of the center truck. 


Pertalnlns to BccFOhtlon 

game APPAKATLH—a O CotLUAiin, tb 
P ine BL, Milford, Maas. This Inventlun re¬ 
lates to a game apparatus In which the opera¬ 
tor endeavors to assemble certain ecccntrtcallp 
movable membera within a fixed apace un a 
field. An object is to provide a game whleh 
win prove Interesting and amualag, at the tame 
time win require great akin on the part of 
the operator 

BATHING BOAT^ Saurro, OKS 6 th Avei. 
BrooUpn, N Y The general object of the 
Invention ia to provide a structure adapted to 
afford amueement as well aa caereUe. The 
atrncturo Inelodea a hall compoecd at airtight 
compartments having a well extending there¬ 
through and a scat to accummodate the user a 
paddle wheel In tbs front of the well, and 
lovers with hand-hohla for actuating the 
paddle, and a rudder adapted to be operated 
l»p elbuw prcaaurc 

AMUSEMENT APFABATUSw—F W^Thomp^i 
WIN, Deed, addrcaa Mra. Selene P Thou peon, | 
admlnlatratrU, 600 W fiOtk Bt. New Turiu j 
N Y The object of this liivenUun la to | 
provide au amusement npparatua for uae In 
pleasure resorts. cxhlbltiotiM fairs and other 
places, and arranged t« accommodate a number 
of paBwagera at a time and to give tbe pas' 
acBgera the lllualoa of a trip In an aeroplane 
another object U to render the ipparatoa! 
poruble from one place to another, and to 
allow of Betting the aasM up la a teut or 
other atneinre 

MECHANICAL TOT—P A. UiaavAUU, BhOI 
Paloara Bt, Loa U galaa. €aL The lavaatiea 


haa for lU object to provide a toy wherein 
there ta provldid a rota table luptairt carrying 
a aarles of repreepautlunB of aln'Iaues, ao 
coanected with the support that they map move 
upwardly and downwaivllp with reapeer there- 
tes the downward ninvoninit of the une con 
trolling the upward movement of tbe other 
and also controlUug tbe rotation uf the 
•upport 


_Perthlnlng to Vehkica 

JACK^-*^ A luKH, HUlman Mteh The 
iavcatlos relates to a Jack of the lever hoist 
typo. An object is to provide a lifting device 
which la especially adapteil for use with the 
ordinary Ford type of automobile whleh can 
be need to ralite the forward md of tbe body 
of ihla type of ear take tbe wdght off the 
sprljiga and allow thu Hprluga themselves or 
the trass rtxlH ponoected with them tu be re¬ 
moved and rcplueed (Hee 1 ig 7 ) 

BICYCLE PROI'IJLHION GFiRlMt—G H 
W Dooaa, 311 OllvU Bt Algkrit, La The 
Inveutioii particularly relates to that ty|ie of 
gahriag wherein multiplying gean are luter^ 
poMd betwiNin the spUKket-wheel on the crank 
■haft, mud that on the rear wheel for the purw 
pose of qiMcding up or driving the propelUitg 
wheri at a higher epeerl than tbe crank wbaf t 
Tbe imject In (u pr^tvlde a device whrn l» a 
high speed and Increaaed power are attained 
without the necessity of rapid pnlallng 

CRATE.—M. R Morrirr, Vrek Kana. The 
object of the invciitlim la to provide a device 
sspeelally adapted for uae with motor veblelea, 
and to be arranged upon the rnnnlng hoard of 
the vehicle, and having means for clamping the 
same The crate is eompoeed of d« tachablc in‘c 
tlune permitting It to he quickly aaaenibl'Ml for 
uae or dlaaaecmhhvl for storage 

DIRECnON-INDtCATINO HIONAL FOR 
AirrOMOlUIdwH —A K HxLtdtJt, 60H Slat Ht 
Ogden, Utah Thla Invention has for Us 
object the provision of a manually operable 
signal of simple durable and efficient eon- 
atroctlon, which la attachable, to the cowl of 
an automobile, so that the operator enn readily 
manipulate the indicating nrm to signal the 
direction In which the vcblclv Is about to 
tun 

VEHICUB WHEEL.—A B PrMX, City Court 
of Macomb, Macomb IlL Au object of this 
loventliin la to pn»Tlde a wheel for aulumoblles 
and other vehlclea which (MmtatnB In Itaclf 
firing fflcana Interpoanl bctweim the rim and 
the spokes, spaced at equal distances apart, 
thereby effecting a mnltlplled reailleuce at tbe 
rim relative to the reailleuce given out by tbe 
firings employed 

ZHBIOlfirK llKAinAaUT --41 K Muann 
a04H E llrran Bt, Aberdeen, Wash Among 
the objects of tbe Invention la to pro\lde a 
headlight which will automatically swing the 
Ughts horlS 4 »ataUy with the front wheels of 
the vehicle to maintain the light beams paral 
lei with the plane uf the front wheels and 
which may be manually u[M>ratefl tu swing the 
lights vertically The device la adapted to be 
aasoeUted with varluus types of motor va- 
blelea. 

AUTf^MfNlITB BODY AND XOU TIIEHE- 
T 811 v«» 100 \\ ft7th Bt New 
York, N T This Invention boa for Ha object 
t« provUle an sutiwniddle ItMMly having an opo?i- 
Ing for receiving the lop when It la lowered 
means being provided for closing fbe oitonliig 
after th« top has been raised or lowered to the 
desired ikmUIud Another idiject Is to pro¬ 
vide a titp which will fold to permit uf the 
stowing in tbe oi)eiilug in thu body of tbe 
machine 

BTEFRlNfl WIIFRL I.OCK — G ^ Wanvga 
420 llabrrsliam Bt Savannah, Oa. The prim 
ary ubJiTt of the invention la to pruvble a 
simpU inexpensive meebaniam carried by a 
cap engagiable with and diaviigageable from 
the gear housing of tlm ste« ring piisi whereby 
the at«‘«ring wheel may be latched in Us active 
IMisltlnu In a readily rtlcasuhle mdnn(.r and 
locked til Ita raised or elevatctl p«iHltloii win re 
It Is Inactive. 

WuRK AND DISrr*AY II and 

J H UAttTNVg, address John II tiariucr r^va 
tlol Springs, Jdabu. This Invention nUtes to 
a stand which la capable of grasping 11 nU re 
talnliig auy type of antomutlre vehicle and 
by means of which the vehicle may be moved 
readily tu a position In which Its under side 
will be easily aceesslble for repairing or dtaplay 
purposes, and which la so simple In cunatrne- 
tlon and operation aa to be capable of being 
manufactured at a low price 

WllEBiL—H D RUY Bey B^cel Oo, StS 
Park Bldg Detroit, Mleh Tbe object of the 
tDTeotlon la to pros Me a whral adapted for 


use in any connection, compoaad ot a bub a 
rim and a spoke portion, wklch cunalsts of 
two sectlouH, formed from sheet atari, pressed 
or atamiMd to shapi and adapted tu ba fitted 
on the hub and to engage the rim, and to eroas 
each ottavr between tbe hub and the rim, and 
to bt prasMil together to engagn Ihft hub and 
rim and supiKirl tbe hub from the rim. 

WIirSI^'IMIN I IGUTFMVJ Tiwn —« 
A l^voir adilrcw J K. I*arhaiice Manchester, 
N H The Invention relalis to toola adapted 
for use In the lightening ami ailjnsUng of 
wheel chalna of the Ut-sd tyi>e so that they 
can Ih iini|Hrly fitted to the tin A purpose 
Is to pnivlili u tiH,l which Is uxtnnieljr almple 
In wnulntcfl«n 1 « cffeetlre In lis work of 
tightening the chain 

VAHIABIF HI’FKI) ID^FR TRANHMIB- 
SKA—u 8 ViJiiAM RiHim J-i28 Park Row 
llhlg New York \ 1 The primary object 
of tbe invention la to provide a driving mech¬ 
anism particularly adapte,] fur nae In srlf- 
prfqtclled vehicles a further object la to pro* 
vide a device which will not only re|ilace tka 
differential nierhaulam commonly employed but 
la also ruimlib of providing for a change of 
driving speeds thus eliminating the necessity 
of tbe trausmlsslnn niechanlau naually em¬ 
ployed A atlU further object Is tu so con 
struct the device that a wide range of apeeds 
may Iw obtained 

HAND WIII-RI — H W IHivks Hidywood 
Rt 4amia, Norihampiou Fngland Thla In¬ 
vention relates In hand wheels auch at art 
emplftyed for atiHring motor vehicles, controll¬ 
ing aircraft motor boats gnn mcetaanfnm, and 
for other piirtnisefi. and haa for Ita object to 
obviate or reduce the use of cast partai Tka 
hub la formed with a gnsive adapted tu recralTe 
(be loner ends of the apokca. aald graovi; balng 
bounded ou two of Ms aides by flanges, adapted 
to be pressed toward one another ao aa to fit 
oluaely around tbe spokes. 

TllA4-mR iniPFI — E, H WillTiuo R.FD 
No 3 Box 501, Hauta Rosa r*allf One of tka 
principal objects la to provide a tractor wheal 
with means for aulomatirally cleaning the 
same upon each revolntton The Invention 
further CfAtcmplatea a wheel haring tractor 
elements whleh are eapable of radial projection 
fnim the tread and means for projecting such 
elements at their point of cunUct with (he 
grcmiid aald mians also serving to retract the 
elements to permit a scraper to co-act with 
the tread for clearing tbs aoma of aarth 
ndbtring thereto. 


l>Mlini6 

“DiiiGN KOh"T~JAU—J Jl lATCHgatu, 
t'ambria Calif 

DKHJON bHlR A fH>MJriNAT10N CIIHCKER 
BriAltl) A\n TUAY M Daio, 622 Jefferu 
son Bt Beattie ^^ash 

nNHKiN h'OH A mir holder—t d 

bRcuRaaK 360 Connectleutt Hr Ban Francla- 
rii ( allf 

IVWrtMlN FOR A UiriER TOP RECEP- 
IAITK—M. WuLF, JlHfl Tluton Ave, Uronx, 
N \ 

DbSION FOR A BPIXIN IIANM*B—T A, 
ILHAMS Battle Grouud 1\aBb 

t»U8ia\ FOR A CDVER.—8 GgiaMAH c/o 
Oeisman Mnaktr A lirigbtuati ..'7 Hpnice Bt. 
New Itirk, \ Y 

DBBTUN FOR A POWDKII rONTAINKH.— 
C H Hi Hriiaav, Rush Terminal Bldg No 10, 
Brooklyn N Y 

Dh^BION FOR AN KL^ \ ATOR HIGVAL — 
1* 8 Van Huivu, Tbe \lkUig Hlgn Co, 617 
Stb Are Niw lurk N 1 7he Inventor haa 

been granted pat«iita of three designs of a 
similar natnn 


Mo wish lu cull Mitenrlun to the fact that 
wearc In a pualtloii to render competent aerv- 
lies in tvtry hnnuh of patent or trade-mark 
«<irk Otir staff is cumposHd of mechanical, 
f I 041 rleal and ehcmlral cKperta, thoroughly 
fratiHil to prepare aud prosecute nil patent 
niipllcnttoiiB. Irrespective of the cumplcx nature 
of the aultject matter Involved or at Iba 
siHtelallsed teehuteal or acleoUdc knowledge 
r<i|ulivd therefor 

Wn also have asaoclates throughout the 
world who aealst lu tbe prosecutlou uf patent 
and trade-mark applicatluns nied In all coun¬ 
tries foreign to tb« Halted Btates, 

MtTNN CO BoKclton of l»alcnts 
Wofdworth RuUding. NEM' \DRK 

Tower Building CHICALm HI* 

Bcleptinc American BWg., WaSHINGTi^N D C 
Hobart nullUliig HAN PBANCIHt O CAl* 
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Our Readers’ Point of View 

' <■ 

The ed^UiTM ore not reiponsUiU for Mlatemenis made ia the correapondetiee eclamn* AmmynuHu e0 m mumiea$i0tu eatmoi ha eoaridaroi^ ^ Aa gmtiu of 

corrupondanu wiU he wUlAald when so d^ired^ 


TraiiBparency of Moving Aatomobile Wheeb 

To Um Editor of thf) ScQiHTinc Amhuoan i 

Borw time »co m ra tdw o{ the SoumTinc AmmoOAN aakad why 
Uiv upper part of m moving enlamoWle wheel appears more 
imnepemit than the kmer part. The q u e st ion waa answered la 
the BomMimc Amuuoan for January Z2. 1916. p 119 answer 
14026. and was further dbwuseed by Mr Albert J Dow la the 
ScwNTino AMEnutN HiuwuiMKifT for April 1 1916> p 111 

owe., who asked the quesUoa. stated that photographs of 
sQtomifliHH going at fifty or Maty mllH an hour soinetUiiss show 
the lower part of a wheel dearly but give the Imprrselnn 
that Iba upper part of the wheel Is transparent. Mr Dow also 
speaks of the "oommcmly ooUced phenomenon that the tcv of the 
wheel Is the most transparent.' The esplaBaHoa given by the 
Editor of the HotmTino AwniOAN and ampUflad by Hr Dow la 
that the upper part of the wheel is moving faster than the lower 
and therofurv that a spoke tn the upper part of the w hasl pames 
an nbiect more quiefcly than a apoka In the kmr part of the 
wheel. 

For some time I have been trying to obeerva this effart. and I 
must eonfess that I do not sw it. The top of a wheel lonlts no 
more transparent to me than the bottom. Is there sfensthlng the 
matter with me* or la them something the mattor with the es* 
planatloa that has been glvsnf 1 think the trouble b with the 
expbnatitm 

The upper part of a wheel does, of eourse go fkster than the 
lower pari. But not only does a epolM near the top of a wheel 
move aettiM an obieet ntore cpiiekty but so does the apses hsiawsa 
•peks*. ao that ua the whale an objeet behind the wheel b ob- 
seufed by apokea for about the same fraetion of the time whether 
It is behind the upper part or the lower part of the wheel. 

To eee bow the width of a spoke alTerU the result aonsUbr the 
point A In the figure. L.et a stand for the radius of the wheel* r 
for the dbtanM from the middb of the axb to the pdni A k 
for the width ef a epulw. O for the angb which the spoke nmkm 

with the vertbal* It for the angular vdoetty of the spoke with 
referenee to the ear and V for the linear vdodly of the ear 
Then the vehielty of A with respect to the ground b the reeultant 
ef tho horiitmtal vckwlty V of the ear and the vebelty 6r. with 
whbh the point A b moving with respect to the ear But V«6g* 
m that the horlaontal coropunenl of the vdciolty of A b 

Now a horbontal eeetlon of the spoke has a width h/ cos 0, 
so that the time during whbh a point behind tho wheel b abut 
out from view by the spoke la 

hurbontsl width of spoke _ b 

borboatal veloelty of spoke 6eos O <a -f r eos R) 

filmlbrly If e represents, al the distance r from the asb. the 
fibar dbtanee betwee n one siMjke and the next, the time during 
whlrh a point behind the whed am bo seen between two eooeeeu- 
tWe spokes b very nearly 

e 

^. a 

Q oom B ( « + r ens ©) 

On dividing expression (1) by exprsasinn (2) we And that the 
ratio of the time during whbh a point oannot bo seen to the tbne 
during whteh it am be seen b approximately b/e Thb ratio 
does not depend on whether the obJeet obMtrved is bdilnd the 
upper part of the wheel or the lower part, but It does depend on 
the dbtaneo from the axis. The wberi should thersfbrs appear 
mure traasamrent wmr the rim and bsa eo near the huh. And 
that b tbs way H looks to me. 

Now what about the phutographa whbh showed ths lower part 
of the wheel clmrly and the upper part not ebarly T These photo¬ 
graphs were, of eourse Uken with short expoeures* and during 
the time of exposure the lower part of the wheel had moved only 
a Httb and the upper pari bad moved farther That Is. the o» 
phuntion thatwaa given by the EdUor of the Biwtivm Awaocaii 
docs apply to the photographs. If we eouU make a BafiblenUy 
short and sufibbatb intense expoeure on the retina we ought to 
he abb to ess the bwmr part of the wheel mors ebar and the 
upper part more traaspanmt. I have attempted to get thb efiSet 
by eloslag my eyes when a ear wai approncbtng, and them qubkly 
opening and eloelag them again white looking toward a wheel. 
But 1 am not nsuatty soeecaaful la eeelng the effect that O J a 
says the pbotagrapha show One reason for the felhire of the 
eyee to obeerve thb effect seems to be that when the ayes arc ex- 
poeed for ao short a Uma detalla eense to be vtslbb. A eeeoikl 
reason b to be found In the tendency of the eyes to foUaw the 
ear In whbh ease the effect wU. of taum» not appear A 
third irason. 1 think b tbs aoBalloeas of the spMC that ean be 
dearly aatn at one time. Thua an gubkly openhw and elodng 
my wfm whect I have happened to be looking toarard the upper 
part of a wheel I have semctlmsi ssau er at any rate have 
thought that I have seen—the upper spokes more ebarly than the 
lower Auratm TAM Jamig. 

Smith Cuttege 

Peculiar Action of Rotating Cardboard Diacu 
in Air 

To the Editor of riw ScnsNnnc AMKS>r.AN t 

As a eobaerlbsr to your inurnal In a rusnote corner of the world. 
1 have rtwd with tntsraet an artirle therein some few aHntha age 
rriatlng to the aotten el currents of eompreesed air on batts and 
dbea. The axpsrriiaeat partieubrly in mind b one in whbh hy 
blowing throoth a tube, with a db^ttke Oange on one end* upon 
another dies of cardboard, the biter Inrtead of bcUig bhnm awny 
as one would expost. approMhea the flanse md of the tube from 
which the air eunuat b bculag, with eonsldenailo attraeUve-fores. 


m 

After psrfonatag tbs experiment ■tbfoslwrlbr fitf mar aSMHg* 
nsmt. 1 sttciipud to Investigate tho as tt on of ab o« mevtag 
dbsii the erude raaike of whbh may be of iuta res d to your readme. 

Mavtaig w ea i i t ed a eardbeard fibe eight taehea la dtamebr 
upon the «la^ ef a small ul set rie motor muiW a b ou t •.#•6 
rotaMag the dbs la Its own pbae above Me anb. teela 
were owde upoa both ildee ef samcb for dgaa of vaeama oiMt. 
by meaas of strips of paper held more or bao elaady to Mm relab 
Ing dbe. Conddsrabta attractive fores wes fouad* st r ea g eel 
wards uMter of dbs. and equal on both iMes. the at tra etiv f fores 
eomlag Into piny futvly abruptly about wis sisbth lash from sur^ 
foes of dba, whbh sssmsd to pdhii to so m st k lag bmvo than sir 
odirente prodneod by tfao oentrifogal action of the retailag dba. 
Again, upon p m ae ntlu g a brgw oarAeard dbe 11 Ineh m in 
dIaoMtor. held psraBsl to the pbae of the rotating oan and n^ 
proaehed to n peeltton about one-eighth inch from oaM a strong 
aibnotive pull sms obtained, registering ahoot oa»'quarter peuad. 
It oeeurred to me that If the aUraettvo forea upea one elde of 
the dba eouM be aeutraUsed. and the ee n Moadtng fores upoa 
the other side he allowed tiidependoat estlnw a new UfUag er 
nropeOlmg aNana for ahrsUpt might he evolved. My ogp e r bne ab 
In thta dlreetlon were too cradc for aatbfoelofy reeulta. 

Another experiment made with a aumber ef dlsos moanted 
loosely OB the molor sphuUe, free In approaeh or ratliw from one 
another showed that throe discs rutatlng In a med inm aocA as 
air Immedbtely and strongly attractsd oao another ahrays tend¬ 
ing to fonn OBI dbe. If revotvlag dbee la air wlO graTlIaiA as 
ft wen, to one another# why should not rovehrlag absna la the 
ether do UkewbeT Cuaiune JoKKsog 

Hofaoft, Tamaala. 



Energy from Waste Watw 

To Mm Editor of the BOKNimc AmemcAN 

la yoar tesoe of May Tth 1621. b an srtlele entlUed ' 
light From WaeU Pipe Flow ** bring a quotation from an artbb 
p i 'Me i i l a d by M. B. Od a rd ea u at a mesUng at the Aeadamy of 
Bebaesei. at whbh ha b r epor te d to have made a etatsweat to the 
offset that many m l llto ne eould be saved ywly by tho utlHsatba 
of the energy from tap watar In himsiei 

He makSB the elatemenit ”ff the water fiows. as b uoual foam 
a elsteni Avo meters above and at the rata of one Uter per eea- 
oadL thle flow provtdoi e ufi l eb nt power to beep dMrgid aeeuna- 
btors naemeary for tho UgfaMns of tO laame of 10 to M eandb 
pBwer eaeb-** 

The prA l em of invmtlgetlog the pomihUity ef fdrtalalag OMOgy 
foom the water eupply of a hou se ho ld ssay be takaa ap la four 
waysi 

1 A nbeshtug op of a riatement of M. Oohudean* ue f ng the 
foetore of a fkU of five ii iet o m and the rato of nee of mm Mbr per 
seeand, nnd aa a part of the answm find what oao Btor ] 
m es ne In eoaoumptlon per capita. 

I By a eomputatlan ef the amount ef energy ehtala 
Mw amoott t of water ocdlnartly otmmsMd by aa 6«srimii I 
boU at an otdinanr p m es ure at whbh the water b nvpBed- 

6. By a coaumiatlon ef the amount of water l og ul ria at aa 
ordlaaiT p rm s ur e to supply the eleetrb eninat oasi by aa ordi¬ 
nary A s as ri oea hs u si h ii d and as a part ef ths saenir fold ths 
effect on the water supply ey it em ef a auauiutiBy by aay losh 
naalresasat. 

4 A eoamaraUvo eeUma te of the ooet of the etaitHo eamgy 
obtalaed as In I with ths cost ef eimii lefty phtataid fivom a sea* 
tnil power stotlon. I wifl gtvo tho io la tloa ef tfaa pnBUMBs la 
the ord er pnoentod* 

1 One Uter per seooad b equivaleat to 61 MS eA l e tosh m 
divided by Ml aquah AM ffBotei per amend er tt*SlS galbna per 
64 hours. In a family of four thb would moan n daffy eenomnp* 
tkm of water of 6,TM gsBraii per poveea egalast aa n rd tibr y eon- 
a ni s p tioa of too galiQBi per pe r ooa , which b eeaMdmed a 
supply It win bs rsadttr ssea that ths asa ef aay Mh 
of water as eaUed tor by tha first pru h l a m r s g i driag If ^ 
much watsr as b ordinarily eu a suai sd would meaa ol 

at of oxbtlng mriaas of watsr supply If thb pba of 


t. The amoaat of 
Amerlmn fomlb b fraqneaily 


par eapHa par day b aa 
as IM galbM. white my 
that M gates 

are amply enMont wbevo Mmn la ay uB iwa a m for bahaae hi 
nuOas. hot for thb prehiMa M as «MaN thi wm of the 1 u*m 
ammat la a fissilb of four Mb teoaM gHUh a dUity i 


i ef 4M 


y Mb ofaM >» tehted a* a praamw ai 
i hseh aad Mg» iha MB manun te gvaM 


It the watar ofuU aff ha dnm te aaa hagf wf wopU tea a 
nao of 400 gates h- TAfi •• MJ 4utete teak 9m hm ogafoate te 
AlS oiMe foot per smmA fftaity prmAa pcetete b egalmhart 
te a head of US tost y tete aMter of fl pm atet M* 
fietaaey the powey ef thte water e* Mb head «« aamuat to AU 
gtOftgJfifmJTf betMpiwrm ter oaa haar. Mbteart te .IM Ute 
1 power to Igh* M tette man butte ter one 
' 'rte ffWMMteri' 


I te i btet L.. 

St Omerleaa teailly wouW he auMMod to 
aeo hut throe forty watt Ughb ter oae hour, ok swoa one apeh 
ffght ter three hours, oa a Vtaterie eveategt 
0. I am InfeiwMd by cen tral s tsH sa epuratete that Mb ordh 
aary snamBipnns of slsiirliilfy by aa OiaM'Itth tesrib of tear la 
the Winter BMathe b approtoiiateb ear Irtliwrab hoar per dai^ 
Thb b Mttbnbnt to 1-1/t het mp ower hoan and tf as hefoea wa 
amoBM that water b de M vesad at a prteteuu ef atoty poaate per 
oquare iaoh, mtehrOWOt to a head ef IM test, with aa bomu ky 
fobttaa. thb UL/t horettO w sr boom woaU toqulte 4U oUbb M 
per eaooad ef water equ l v a lia t to A40 gaTbae per amead er ter 
the oae hear S 04S g ate s, er at the rate to a temfly el tear ef 
TOO getea par dsy. a loqolmwiwit ter thb pur pese ef TA tbam 
the a mo u n t of water ordtemffy allowed per peraoa la an AMcrboa 
10 ttasee the annaat of water noeaeeary te moat 


affy aathe 
rlatfaa 


Agate thb watar aould ned iB hu droiwa te on* 1 
Marging of storage hattsrbs wouU he dn 


water was drawn. Again then would ba besea of i 
gecMrator. starago haUartm and wiring so that tlm probnbb ta- 
qulmmant of water to fomWi tha ana kffosmtt hear wauJd ha 
at bast doabb tha abova aasoont. aunfatg to 1100 gallnna er more 
per peroon n day 

4 Let us sm wbat tha seas a M pthm weaU ooal we te eedor to 
obtain one klbwatt hour ealbd for by the ■utonwat In 0. Asoimo 
aa te ptohlem three that the r e guli eaw n t for a tearib af tear b 
one klJowati hour, vuqulring nbM 0.000 gaffono por dey fisr Ms 
maauteetare, suMiig na aHowaacm for hbem of aflrioaey te goa* 
orator, atoraao b utt e rIm and wiring In tha OMy of tawletna, 
Mntea. where water b fumbhed at prohaMy as bw a rate as aay 
efty te the United Btotsa wher* puasplMi b resor te d te^ wtowr b 
sold at the rats ef twaivo otab per 1 000 gaDcaw. 

Our 6 000 guMons a day then will east thirty-ete eeate, whareas 
te thb oity one kilowatt hour of ■bs t rie lty for ItrihMag b eold at 
abht eents por hflowatt hear, sa that by thb method of obtateteg 


a hi purehaaed from the seatnl stethm, 
maktag ao albwaaeee for bmee te gaa orate i . sfeomffe hatterlas or 
wiring and If wa testeda thanm ef teterest aad depreebUea aa 
tho eoat of aqulpmnit a klbwatt boar wU probabb teat ahoat 
sight tlmm tbs amount at whbh wa oaa purshess tha mam hovtt 
The cane hM ba dmwa from aay ef the aaswere to the aheva 
problensi b tlwt what ffttb oamgy there may be te tap water wfl 

Walibi K BAwna. 


Did Stone Dwt KOI the dUT DweDen? 

To the Editor of Me ffon uwf W AMMnflswi 
gome ttaM age you priatad aa artleb nadw the abova tftb ar at 


Uvtegael do lathe bad of Me our Da 


t and ahoat two 


, I have boea te lmsetsd te Mo sOkjoab 

Tboee who hava o bu rve d ladbna at Meir wwh and wto have 
netleed tha de Bb e t a t e te sarsb way they go hhowt It eaa teidb 
agme wHh Mr. Moffteaa*b theory 
Maktec a rm w h eads aad other arttafaa whbh they used oeald 
hardly hava eaaeed dust aaowgh to do hams, aad iMe tiMVa b a 
great ecw aim b Won ef dust la Ma rates si Mu prawak duy. M b 
Hkely Mat whan they weso oe es pisd the fio^ wore hspt damp by 
BprlBhUng, as the earthea fioen te Martww hoaoea are teffb bobl 

hb attbhk Mr MdAaaa toaehw wpoa whak 1 
real rUMga af Mu dbeppmrease af Me OM 


Wa knew Mat May were aa i 


I of Me xaghm# hat whak 


dmk forbteg ft maek have hoowt Jtey 
t If Menhai he« aayaa Me aeabteoak 



I Mob Mid maM M M# M«4ooa **iaBeb««** moSdlS 
1 teOba fuffttBbtt ed "tma 

Tte*!uMtokk deSb u ite Mb rS% Aatau haB a I 


The aariauk dweB m te Mb fodoa off .Mbu m d hwBo oaato 
wUM sriittrtlji waa ^ fUr UihpqlnB, M Mo bad aadm M 
uatn Mo wWbi anw pibdte and bdautad ik wh* Moak Ma ^ 
bavdeek preepaok Mak Sega easr Watogbrnh to nne,. Mear % wffi 
labe anythtaff OwFiim greirte Mb oMaatak Hmw b m ^ m 
atattb tertoud tbffiiiibai tbk of A dbk lulMhd Mp.bhd 
aeafeekthwa, thaa fiKBier aaBlMteravt T teh ap O 
poab hcMOM dMbhft to Md M MM* awabagf Vito nMM dho 
a tear or ^ ^ ^ 

Dm**' rt , ^ k 1 
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Street Lighting is " fevir Tob ! 

ddee and town that are wdl>ll|dited of record demonstrate that even as be gressiveness There can be no ques* 

usually owe it to the initiative and tween two sides of the same business turn but that a aty which is lighted by 

energy of a few far seeing individuals. street, locations on the better bi^ited modem methods is a better place m 

Hot necessarily men of previous prom side have a very much greater value vdudi to be and to live 

mence, but alwasrs men of mtdbgeiiGe S tr ee t lighting makes the thoroui^ The question of cost the single objec 

skid visioo. fares safe for women and claldren— tion tiiat » raised against a project for 

Ttasse men find no lack of arguments unqilifies policing and decreases crime good street lighting is an argument of 

that sqppeal alike to praebeal mstmet Zt pre vents costly and pamftil aco ignorance The cost of this permanent 

said to oommunity pr^ dents It contributes wonderfully to inqnovement is almost absui^y low 

Modem street lighting always en- the satisfaction and protection of home The Uluimnating Bngmeenng Bureau 

bailees property values—4t8 modest cost owners of the Westmghouse Compames will 

is returned many tiroes over in increased Cities and towns which are well* gladly supply the figures and the facts 

ifrmt and enlarged valuations Cases hghted become known for their pro* to any good atisen who asks for them 

W%8TtllCIIQ|V8E ELECTRIC * MANUFACTURING COMPANY [Offiow in all Prinapal OUm * RsprMantativM Ev*rywh«r*l 
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for the price 
of a 500a shoio 


You can buy oar aasortmant of Nooertlip 

Lock Wachert-^ enough to keep the average 
automchile free from rattles for many years I 

The En^neering Department of the Curtin Aero¬ 
plane Co. devised a special apparatus for testing the 
gripping power of lock washers In engines subject 
to the tremendous vibration of the aeropiane motor, 
you can understand how important it is that every 
nut should deliver its maximum gripping efficiency. 

So Neverslip Lock Washers were tested in compari¬ 
son to the ordinary lock washers and were proved to 
have 60 % greater gripping potoer. 

A copy of the report made by Curtiss engineers, 
showing the apparatus used and the vanous tests 
undertaken, will be mailed you on request. The 

NEVERSLIP 


Mechanical Engineering Notes 

Surv^ of ProgroM in MoAamcal Ah$ Gathoroi 
fiom Vanoui Sources 


m btffbii to 
not PS3A moro ottontlra to this 
of igsnirlac BMtelt. Th* 
boloff mssA seem tm 

Ulo its IMM itor 


mnAst why wo hovo 


pteM It 


1 mn, wkMi boo boon U om to tUi c guntr y for 
M length of tfaM, boo mootlr raodt Ite 
in loropo Tbli dovUo 1« « great tfant 
oold rlwot IH hMboo to tllomttw snigr 1 
^ In It —c u siih. H loob Hoot Bay bo out 
Uuoo Of fonr itrokoo of tbo gm, 
tfahi tool* tbrM man in nloo haoni* tlioot 
moro tboa IOM nvota. 



LOCKWASHER 

IS easily identified by its corrugated gripping surfaces. 
These corrugations are exclusive to NeversUp and are 
responsible for its greater gripping efficiency. 

It IS not only important that you use lock washers 
but —since the cost is the same—it is important that 
you use lock washers on whose quality and gripping 
efficiency you can always depend. 

Neverslip Lock Washers are made of highest grade 
carbon steel from metal rolled in our own mills 
This assures you of uniform quality. The fact that 
you can recognize and identify Neverslip by their 
corrugated surfaces is an added protection to you 

Our boekht. "Kaitim-A Grtppmg Story,'•UtoB ofprmetk^ S|. 
fyowwBtiwi M fo tA« mumy mm tpgcud fgaisnrgg bT 
Nepenhp Lmek Wtmkgfgo A copy wJi ba Muf ycm from ott vmgmw ei 

Look WmhgrDmmom 

National Umbrella Frame Company 

30th and Thnwipina Sta^ Phlidilphli, P«« 


Hardware and Auto Saf^ffy 
Dealers eon sappfy you im’M 
this special Veer’s Assort¬ 
ment of S30 Neeerslip Lock 
Washers of assorted sises- 




to do wHh 
Tbit It tlM tp ttdy> MtBrtIa 

bihiip ttfltB way to do luttrtlitaf bit ■ 
with Itti afloart oa sdl mttal proibsrto. No 
wba d itr OM It dola« ' 


kll partt or aaabaU and htat 
•odt oa hot bUkU aod tkba tbtrt It a boMv 
availablt for tb 


BapM GiMBtaur tf AhuBlBUt—Thtrt bM ro* 
otatly bttn intmdiirtd a ntw nuttrlal ter tht 
•ItaaiaB of ahnaJaum pstrit Tbt old ntOwd 
of romovlBff poWablny alt suid MMry oomdtttd of 
hand brutbinc tbt paiit wlUi Ua^ tra d t _ 
that toot 14 otnta par yalloa Tbt praoaat motbod 
It not to do aay haad bnwblac* bat to wath tba 
tsarta la a ■nbrtbwi whMi ooatt 01 
■aBoB. Fira rltk la aUmlaato^ 
throat In parfbrt ibapa aad a marfcad 
It affaMd la tba eoat of BMtarlala aad labor 

A Bavara Vlat T tat An Aawritaa BUtanfaa- 
turar of vitea hat aa lataraotias aad mdU eoo* 
vlaotay taot to dasaoattmta tba otaurmay of hit 
prodaeti. Ha olalawi that bio uises art ao oar^ 
fully Biatblaed and twimhUd that wbtn two ataal 
balli of tqual alM art pkatd In tba vita tba aslal- 
aaim aowprttilmi rtqmrad to bold ona ban wiB 
ba Jutt anouyh to bold tba otbar Thia la trM at 
praatioally all vtaao aasdt by thIa auuraliaalarar, 
aad for thia raatoa hit vlaaa bdid tba work dtinly 
and tliriitly with lata praatara aad with bm tbroM 
on tba Jaws a«ul toraw Workman wUI axart 
lata aflfort la aottlmc and raltaalny anab vlaaa. It 
coat afanoat without aayiiiff 

Ravoftliic doan lOr Lt e tmat t vm la om of tba 
raeani raAnonumta wblth ara Madlly calntiuc 
croimd lo aayoaa it matt ba obvIoiM that tba 
raverainff of a poworfol loanoiotiva by tba manual 
mtstboii moat bo a ttrenufiat taafc, atpoolally wbaa 
It hsu to bo roptatod many thnat la tbo eaarm 
of even ao abort an interval aa an hour Thia 
la oftan tba eaaa In awltebJnc and yard work, and 
the tlrlac of tba smetna araw aaeco n t a a 
eoaiMerabla loss of tlaaa, aapariallr ovar a patted 
of numy boura Tba ravanlnc coar la a dbssm- 
operated davloa wblab optrataa tba lai ai a a gaar 
by tba mera mbalpulatiaa of a valva That tba 
emrioa may bo taatantly r avaraad with virtoally 
no phydoal aAort, and amah tlasa la aaved la 


af drtadiac Wbaa l a l a yaneral, a 

soft crlndlnc whaal ravoMne rapidly parmlta a 
hiebar produatlon tbu a hard wboal tavoivluc 
more alowly atotea a raaont laaua of OrUs mtd 
Ormds Thia la tma baoa u aa tba mora cp«n 
atruetora of tba aoft w b tal a providaa c ra a tar 
oharmnee for tba crlt tine ablpa, whkh raaolta In 
a fraar and rooln' anttlalr aetton TbaoratloaUy 
tbarafora tba corraet apMd for crlndlnc wfaaala la 
tba aafe marimnm vpesd at wbkh tba wbaci may 
ba oporated la aatual praatlar. hosrevrr, eartaln 
ranaaa of parlpharal a p aad may ba found to clva 
caod raauJta on aarlain elaaaaa of work For ex¬ 
ample a aatlalbatorj wbaal apaad lor abnypaBlBc 
wood-plaaar kalvaa la around aSM aorfact fkat 
per mlnnta for ayUadrleal cHiuUac of enaakabafl 
Pint and baartnea, aroBBd dfOO muts/se faat pac 
mlnnte and for euttinc off banknad and hblh- 
apaad ataal tuMne and lha Dka tba propar «aad 
approoilmataa a QdO to Id OM aorfua faat par 
minute Tba foOowker aonebmlona ara r aa Oh a d r^ 
Katdlnc crindlnc opamtlout 

1 Tba enda af hardnam to ba ranBinwanfad 
for a cHndbur opa ra tlna dap 
■paad of tba whaal C. Tha crindlnc whaal 
ba M aoft M la finalbla ter tba oparmtlon. and 
wbaaavar peaalbia op ai nte d at tba Uch and of tba 
reiwmmanilad ranca of speeds I For a ghem 
abaal uaad ter piaalBioa crindhuc oparatfama, net 
In produetlea la to ba aapaalad 
tba apaad of iha whaal atoBA 4 
Tba loclaal way to Inarmao predoatlan In pr^ 
ebdan pHndlac u pia atl e na la to I n a r wiaa tba 
travataa of tba work part ti 
of dot of tba whaiA 


B w h aaribnd. la afttraatldc na _ _ 

BoiBpa. Tha whaal bteak fa tba Xanc i 
lo w oB Bta d on a vorttoal apta. Tha 1 


la affaetad by an aaidBary ooww, 
tba aUda in nnltena aaataat with tha flank af tha 
Min pltab aeraw It It ahOmad that tWa ayaten 
rilm lae te a afl pbiy aad baalrtarti On tha Maac 
aratan tba wbarta aan ha tennad of a mlM or 
■d aad prosnd nflw 

wNh tbo ; 

• 

wblab ptooMla ■ 

«• w eome k mnmM c.. 
> kojUtaSlMd uli uiS h M to «M eratUoo 




tba No II pace and tba baavlar 

mrtal pommm al tha atnoetb raqnliad, 
whUa tba aoat la d m I da Jl y leoa tima that af aln- 
odaom. It baa tba tertbar raamnmitetloBi tlmt 
It doaa not rurt and mms tba aaaaNl to oblp off 
la aupplyhur larca ouantftlaa of atea ter 
bite aapa aad other parte of artettrpbnmi aa 
A m ar l aa n atno aosnpany raaflnad tha naad of a 
Joint dHteraat from tbo aoldarad typo, whiab 


tbo mrtal and wblab ooold bt rT^~Tliil 
without lortn# any of Ita rtranctb Tbo oompaay 
In quortltm waa tbaa M to suimmafnl axperiaiattta 
In aina waldlac Tba odcoa of two obaati of 
alM vm elaanad bricht and butt-waUad, with a 
•trip of tba aama material to All In and ylva 
•trenctb to tba anrlkeo flmiHnc nad tonal to 
•tranctb taata of lha iolat after It had baen 
- ■ " amootb ahowad that tha two i 


teaetber they weta telly aa atronr at tha point aa 
at any other pkm Tba work waa doaa with tba 
onNhydrocm Oama of a laad^mmer^a ontm by 
two men whA H k atatod, wort not aapaalally 
export alUwr In aobkrfnv or la kod-lranUnc 

The Odotttamator aad tha Taatta* af Gaar 

fWiMt bM renalaad tea a writ-known Amarl- 
m iool-oukliic aonoara to drvalgp a pnsatkal In- 
aimmant known aa tbo odonteoMter ter tha teaA 
iV of caar taatb Tbk davko la aqaatty adaptebk 
to Mur aad baUaal coara, k ful^ aalf-aontalMd. 
h« a ranco of from i to 10 dkmatml pitah, nmy 
ba need to abaok any presaurm anck and can bo 
appUod to a caar wbUa It k hi pkao la tba 
BMahiBA An laatfumant of larcar riaa k now 
ynkr way ter taatlac tha taatb af cmra imactnc 
from K to 4 dkaietial pltab. Tbo 
aa aaed to teat apnr caara k e nsa poaad of a aaatloa 
of a rtralcfaUeldad mak with two pamBal affaattva 
teaaA one brine Ikad and tba other nmbk A 
^rd teaa. aat at aa anck to tba two worklac 
team, la uaad to hoU tba flmd workhw teoo la 
aonlaat witfa tba flank of tba pear tooth A 
ractrtariac mambar la Inetadad, whkh civaa dtraal 
raadlaca la crnaraL tba Inat nu na n t la iwad aa a 
eoBuwmtor, to teat the naltermlty of latorahaBCA 
abk and matfac caara. If aateaJ maaanraaaata 
ara raqnliwl. tha dktanaa batwaan tba two parnlW 
worklsw teaaa of the SnatnraMBt aaa ba nMaaurod. 
Than, If a raaord k kept of tha varktiem on mah 
tooth, the vabw of tbk mmaurmamt bitaaei the 
paraUri teraa, multiplkd by the wariter of terth 
In the caar. aorraatod la ■■■nrteana with tha 
variation, on th« maaaoalva teeth, wtt cka tba 
nraamfarwtee of tha aatual hnaa elnk of tha 
Involntaa 


Inc aan ba affmtad In maablna ahop pmotlaa by 
mtteadlBtf tba atandardkatlon af 
parte If It ware ] 

tocipoate teaa pktaa. _ 

partA tbk ataadanBaatkB would laaril hi oenri^ 
florirt In att ihopa whan amridna took 
It wmdd ba aoavaiatlvaCr msg to ar- 
xka at aoma aammen rtandard ter T-rioto ter 
of rimikr tm aad 1 
utportant 

JO tba arttar_ 

tha tobahlaa tool hnlldor Motor i 

m ahk to Bcraa upon 
ter akatrk atotora aa 
__ _4lN0f 

Of a dvoB riia aad ter a dm aorva at on 
bk m a riito n wlthort apoaM proakten ter K Tha 


._ld BBMi anoa aartata fMaa doricaa that 
wouM pkaa tba teafl ter tea pdky at a dvoa 
.hridte hbPM tei mmgm^ Tha Matfan af boll 
iHlOi abodd ah ~ 
tor teodd ha 
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MlBceihunBM Notw 

Mi««l fvt WM nm win tHthiUk 

m. t trtn — I IflM «f XqW Mnwiniib hi Bnw- 
«l» tiM wtkMl tfthH tli« farm rf a moM halal 
U finwt OaafaiiaiT f ahia It » propcari 
that MOOW fl9M Man Iw aDhwd to eaMkntr the 
$m * m* r T, tWr aomlav April «f Orasi ■ birth 
■mm TatM «• War Matartal thnwali BarUa 
«a hara iM Krappa la rawiailna tha maanfar 
tara af M Ual tl Ma aad that HaeMna SaeUon Nc S 
faaa tluaa iMw ha ara aadar eoiutnwtkm 
fhtmim « iMa r i i fpaarii—Wlun a tlnni^ 
atom riMolc tha aUp <m wUeh ha waa tnmUap 
0 taWar a vatma Anah far afaia moathr from 
•haU ahaak foaad ha aoald talk 
Tha "iTrpfli to-rabrtr* BBt^ l tauil dcMhlara 
an4 wool a rowar t ara b a cMa p tha Wntah Capptr 
bin provIdUw for tha awrkmp of wool-eonttat 
M cMi Tha mraatriatad tm of aMdr h nw 
tartallF MEMUas tha r h atp ff owlmt bid utir 
Our Tnda fea fadia Wariwt aapariawnto la 
ooIUbP A m ar lran paadi In ladla vaatn to ladl 
rata that aoBtrary to papaUr balkff qaabty d^ 
Uvairy and auparlor daolpn ofbui «Ib om low 
pHoaa M P— lally bi Indtutrial mmjMrmw aad 
aotttpOMirt 

Tha Bam Patral Mataarlal an tha Oovtr rhlfi 
h aa fdiaMrk M faat hlph tapnlns from a hum 
U faat «|Ban and bolll of 7M ton* cpf Korwarrtan 
grattlU It haa a dopltoaia aenm tha Chann rl 
aaar Oalala 

Japaw WnMana Oar Caadr Mahan.—Tha aiaa 
apar of tha Morlnasa ConfactloiMiry UwapaBy 
Toklo braada aa rldlevhwa tha n puri that tha 
Aiaartoan oaady marfcal b to ba floodad by Japan 
& aaja that Mgar eoau than about « eanta a 
pound and that tha oeaan fnUht rataa make 
•■pert to Amartea hnpoMibb 

Ona Apt** Campaaln at WaltibaTp At Oia 
OHIawia MUltary Tralnlna Camp a new pUn 
■roM# tha rooklaa by am ii a i aad of by iMr 
haoM towaa Ibb will yield llpht itpon what 
ape moat qnlakly p r o dw aaa tha trafaiad aoldlar and 
whidi dwwa tha praalaat phyrteal fanprovanant in 
a pWan tiaw The plan may bava fan>maahlap 
aAata. 

Mm a« tha Waatarn Fnnt.—KBalaad a Im 
parlal War Mnaaom haa aaora than aapa r aU 
Shaa eovarlna all aaparta of the war on tha wnt 
tn front and aboot every event In tha war Ufa of 
a aoMlar A amall axhiblilon tootn and aroTBira 
ewalta la tha War Oflea an plvan over to thM 
fUma aad all are to ba eanfuUy Inape at ad to 
datanalna which are worthy of parmanant 
pnearvatlon 

Am la pe a lM a F ra od. A Pbrto mail order dvabr 
ohfaetad to tha ralit in poata) rataa m in aand 
inc out etampad anvaloi^ for reply be oovarad 
the Miunpf with a thin lajar of a roal b u a Whan 
theaa aama bank ha Monaad off the eaaealbtkai 
aearfc and Mad the ataatpe over apala Unfair 
untataly for him poatal dateeUvaa dlaaovarad tha 
iWM and ha wae fined S OOO franae after eapeiee 
fally worUap the aehama to more than UOOO 
toatanoea. 

Onr Ntotare of Nowa. the praeaae of 

tha 0nltad Stataa flow alaven aad a qoartar bil 
UoD aeplaa of dally nawMapan annually Oesaua 
atatbtlaa ahow that In 1910 wa had t 4SS dalHaa 
that topathar bauad MTU Ml aopba a day a 
IS • par aent bwnaaa over 1S14 whOa our iflS 
■onday papan yunvad a 14 9 per oant Inmaae 
All pndoejtB of tha pruitlna and poblbhlap indoa. 
try la 1919 ara vaload at 91 ftti Ui 6M toward 
thU total iMmpnpan aontrlbata SeiS 118 Hi 
Whan dw Jtortrbahaw Came Fr am. Tha jin 
rbkahaw b a part of our maatml pletnn of 
Japan It wem to fit In with the ana and uaear 
■aaa of thb ptetunaqua bud Tat a PhUadabahU 
praaehar tnvantad thb b or a eltaa aarrlapa baa than 
n h undred ymn npa and the whaaM ohabs of 
Attontla City an much okbr The alarpyman 
raaehad Japan with Commodore Panya fleet aad 
wna naked by the Itlkwlo to a ut paa t aaoea tPiIcU 
fietad for vaa to tha bnpartat parka That b tha 
auChMtia atory nf the Unh of the ^nrtafcabaw 
and tha name la a camblnatlon of three Japanaea 
wwdi whlah IttaraBy tranatotad maan man- 
powanoart 

■iltom Md tha DlrlpMa P ta aa tar ^Wharavar 
tha IttlUal Mama aaay be plaaad for tha loaa of tha 
SM OM arror eho u M mA ba rtpaatad that b 
tha naa of hydrocan paa aa a flUar Boma ttoia 
apa wa warn tnnilnp out ballom at 10 oanU a 
auUa feet at tha tbaa of tha Aiwbttoa wa wara 
buOdtop pbnto to produoa 60 900 adWe faat a day 
n bnpa atclda toward aafaty to h a Un on tog Tha 
PfMirentInn of tlvaa valaabla to thab aountry 
to aay wothtop of tha wNanMn aanaa of aafta- 
pMrdlnp a twoWrfmoo-dnttar pbaa of propacty 
dkouM wpa tha rM u rganea of onr hattum phurtm 
tha lowering of the eoat of thb non taflam- 
nnhb paa aa faat aa aebnoa can ai)Bomplbh It 
■naluHMarr Mafl M a ahla a -Thera b new to 
naa to Maw Tork a nwahlaa tknt Inataad of 
nabip ptoad atantpa prtota an aotovabnt poatal 
nettoa on aneakpaa at tha rata of SM a mtoata 
ifiM earing aa anonaoua ammt of tbm and 
prarantfaip feaa «f atampa by theft. Tha maeUna 
waa par fa etal aftar U yaara of aapaftBMntalte 
pad CljPgyaM hpa anthertead Ha ww An addl 
ttoiyd devbav whlah May be eparatad aapat^ 
nab tha btlMa hoth mar W wortad Mm a Hm ia 
adaly Ip p ewedp nrth hprt gi wi r motor aftnaM 
to p aaPNOM Ught aedHL The baaoa aarriaa hb 
dfeatai JMter to tha poM oAbi^ whtoa H to aft ftia 
tha anaunt of potoapa da Pn d and tha moMr 
to atoawai, Ibdh the huatom bflaa and toa 
tonrtr Aivlbnftana may bo 



A New Light 


With the coming of electric light it seemed as it 
the last step in convenient illumination had been 
taken. But, already, there is a supplement to 
electric light. It goes by the name of Undark. 

No longer is it necessary to grope in the dark for 
a lighting switch. The switch itself shines. No 
longer even is electric light, or light of lamp or 
candle, neceMry in order to see many oi the 
things you wish to see in the dark. Undark shows 
them to you. 

Undark is a combination of zinc sulphide and 
radium. The latter is used in such minute quanti* 
ties that it is absolutely harmless, ^ret its energy 
makes the zinc sulphide glow continuously. 

Manubcturers have been quick to recognize the 
value of Undark. They apply it to the dials of 
watches and clocks, to electric push buttons and 
pull*chain pendants, to the buckles of bedroom 
slippy, to house numbers, flashlights, compasses, 
l^^line gauges, autometers and many other ar¬ 
ticles which you frequently wish to see in the dark 

For interesting little folder telling of the production of 
radium and the uses of Undark, address 

UNITED STATES RADIUM CORPORATION 

58 Pino Street, New York City 

Ppotortoi OrtPtos N J. Mwm Colorado and Utah 



L 



To Manufacturers 

Tht numhrr cf m inuhcrurcd 
4 rctclcs t) which UndirL. hiI] 
«uld jncmsod usefulness u ni<mi 
fold 1 rom i toiler stindpoinr, 
ic ha<i miny obvious ndvanrage^ 
Wc (.ladly answer inquiries fr m 
m'lnufacturers, and, when it 
srrms ad visible. Hill carry on 
cxpcnmi nul work for them 
Undaric may be applied either at 
your plant, or at our tm n 

The appltcitfon of Undark is 
simple It IS furnikhcd as a 
pouder, uhiih is mixed with an 
adht&ti c 1 he pa^rc thus fc mic d 
is piitued on with a brush It 
adh( re<. firmly to any surface 


I^(Siti<923Ps<mS 
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BUY IT FROM 
THE NAVY 

Surplus Navy Radio Materials for 
sale at attractive prices 

RECEIVING SETS 

Sateble for racomnt omotour 
or loaf-wavo ufiialft 

SPARK 

TRANSMITTERS 

Complete with motor ceneretors or 
gu engme dbnven generelort 

ACCESSORIES (except Vacuum Tubes) 
of every description suitable for experi¬ 
mental or research purposes 

This IS an EXCELLENT OPPORTUN¬ 
ITY for Colleges, Radio Schools and 
Amateurs to buy Navy—R-A-D I-O— 
Equipment at ATTRACTIVE PRICES 

W nie to day Ua Navy Radio 
Catalogue No 601 SI 

The surplus mateiials the Navy has avail¬ 
able foi sale have been grouped as shown 
below, and catalogues describing these 
mateiials will be sent on your request 

Aeronautical Equipment Crockery and 

Mar ne Supplies Kitchen Utenaile 

Boat and VeeseU Wire and Cajla 

Plumbing ^up| lies Marine Hardware 

Valvoa and Fittings Navigation Instruments 

Canvas and Tents Ferrous and Non Ferrous 

Blankets an 1 Clothing Metals in bars plateSg 

Cloth and Textiles sheets and tubes 

Chemicals Contractors Equipment 

Paint and Paint Materials Hope and Twine 
Machines Hardware and Tools 

Machine Tools Furniture and 

Electrical Equipment Office Equipment 

Stationery and Books 

CENTRAL SALES OFFICE 

NAVY DEPARTMENT 
WASHINGTON, D.C 
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iHMetOMBMw Note* 

to Ito tm Wil it t i W w 
tom tori to dtotoraB mm wplai 


OtoMM ro p wiu oa to M^cMd toe tlw riwbiriUBs 
toPNtol tor to ito ito il ton. 

MM 6h* «f C totom -—In Bnstoari • writ 
to« tom «aI 4 for 4UMt. Il to n mR of omor 


too tom «aI4 for 4UMt. Il to n mR of omor 
■Mrio to Jfoook tiM Armotor for tb# wcond Borl 
or gfto Ji wto i umi H w bM vp w tUo towo 
at «a oa rt toa Mto 

'"IVool tl «Wi toiopo>t.**<<->TMo fa hofw Iho Do* 
p o iti tol oT AarionHwo mno fomm to wtom 
ttor *to vhlari lUIOt,OM piniado of oalrnaod war 
M fpln rilTinr tor toad otoorliMi Thfa ■■todml fa 
dtoripMori M **oooatomttvotr anfo.** 
toMTO Of War ora Dtoqgpoorfcn. U wlU mtm 
to tocri to ttooo tlia fomoOi fraat lino of too 
nor Km trooo oiro mrinoliic np la pfaoo 
«e ttooo Um to ptooio. mad too nntoavod oito. 
ooO to trasoltoaifav RartT Into wdutod otrotoh^ 
KtooiA tor^lto riorttoaoip—Tho Brood fltnot 
HoMtol pawnioi to ortobUah a axadnato Mhool 
tor toW dootanr tt wai butmet toom in oil 
TCBMt tontotoMta omoofallr toooo por t olalng 
to^^tooptool t m m tk fapraor. ond ottor oootfa 

to ooai tb n to pnvMod to oro* 
oli b jo n a omnl ommilarioa to OMfat tbo Iptor- 
nfl oaa t Labor Mroaa* Thfa wwiiwtolon wonld 
dtoofo Uo onontiai to otndrlna too mororoo M to of 
poopfao to H roon vorlow ooimirfaa and to Import 
toat r olotod gn oo t toai. 

KiKtiliol BootoMt la too Dfaeatd^Tbo pro- 
pooOl to toll too hfalorfa w idow whoro too 
horoao forood Kina Jolw to alim Itaiwo ChorU 
looood oa hapoadonod pwirori la tbo Hoooo of 
Lordo, and too p ropor ty woo flnoUy wHhdrowa-> 


lUw Air 1H BoobM-^Tho oontmet to for d^ 
Itoonr of bhUo bar ■ooglonr bo t woon flittfa and 
Vowtoow* B. GL. with not noro tboa tea raond 
tripo a oftoato* to oc an oet wlto laeowiair and 
e to iol a g ■fooanri. Tho oompowtkHi fa dxod 
■t iSto a nnnd trip. 

Mhw ItoprtVo UviMr CwMHttoai^wdtoao na¬ 
dir Oovommont aoatnl woro oBowod IMLSft la 
too dint olx woatoa of Itll for tom Improm 
woBtOf toetwanp lU now boo m «ad U fauwi. 
K odi m bototaib^ plafop«pbuioo and o l oot rfa Hafate 
oro to bo tonod iubooo town ladlote 




m- 


■VJ- 
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Starred: Service 

to Transportation 

During the moio than forty yean ilnco 
Scorretc Tools wort Introduced to Ameri¬ 
can machlnfau they have played a tremen¬ 
dous part in the dtvclopmcnt of tronspor 
tation. 

In the Krvlcc of the Nation's builders of 
ships and marine englneii, railway tolling 
Kock, automobiles and acro-motorsi the 
master accuracy and dependable quality of 
Sesrrett Precision Tools have bocn impor¬ 
tant factors. 

IP'rffi /or the StomU Colobg. No» 22 
FREE OS REQUEST 

THE L. S- STARRETT CO. 

Thd It #-/lf / Cremtf$t TmmfmmAftM 
ilfam*/itititrfri «/Hock Sovti Un4 vi <Ufd 

ATHOU MASS 


Bans of tot Him Bold.—H w fomoitt rato 
of toa Lorofal. oa tha BMao« bos bosn par. 
toosod W oa atoloHa ohto arlth tbo objoet of 
mCmaardtop It fron dfadowotaoiii and from 
mstto oto of b osp l ng with Its hlotorfa aarround- 
toon into rocb fa dfatfanpdihod by a voaiarlcabto 




Wky Paasoia Rato An Bapaasln Tbo Fan* 
«on bat» wbMu by toa way. asuaUr b o w w frooi 
Boaodor. fa woda fron too faavas of a aaoll palm 
Vwso ora oBt 0 * tbiy on oboat to unfold, too 
aolaa I akin oatf and tbo not dippod In bolihur 
water tiaaad whb famoa iotca. Tho woavtaa 
mnb ba doaa wbm too hmnidlty fa proataidi on 
efribuuy bat to o u im tot ad la a wnk. bat one of 
to* tnt oaoUty may tabs «l?c wooka. Thaos of 
Beata Ortoto aarpoaa an otosrs la flmaosa aad 
U gh ta ass. 

ff astot lt y to Boor Ca i asii I t will bo eonoollny 
to on nmsio fovsrs to toora that oboat too dlf* 
tonat ssisstlom as aaa* by Goroso will bo avoll- 
tlris for fotBiw ocso. lbs BMtol matrtoso. topi 
wfto rite staatMt eoro. earn ba usad to amto mlU 
Bdu Of msotds wltooat oopradoUt ddertoialJoa. 
At Ms dito tooiw war* swra tboa SO now las- 
nrii sdU to bo nliand. Corwoo arms sinylna fbr 
pfaerioiatspbla teprodno tl oa for SO yoora. «nd his 
total laanmi froai this Soares Is ortbnotod to hnva 
bom flAdOAOO. Tb* roydfcy bos bmp bom 10 
par osat. of tbs ss t a b ews prim and tbfa wlD «o 
to hfa batra oa hma os hto riiorifa am sold. Wbon 
by diad* hfa oaatrast* mods la Itll. bad still 14 








•/ i ■ 


Pistols Boavtav Wltosat Wirs^-ICsIvbib dva* 
petet priastoto has bssa sypl to d to ptotars bonp- 
fato. Btoslr wismsllsd sfastrte eoad nlt ta hl w p 
flpslua a mod ralL whl* to npported oa brashste 
itod to an woU at tbs dsriia d bsfabt. Two bsnt 
Iron books f astsaad to tbs appar odm of tbs pfa* 
twa ritom aOMi tbfa rail Tbo Wtb polat of 


wbMi tbo khtor sifaa of Bw fmato roots, to nt 
rite foM of tho pktara mt tha rlobt eoot. Thfa 
famas tbs pfatara a dopros of f laodoai ridran 
WMfa this mstM qf baaplan. a pfataia osa bs 
ronaaid ftan fbb wall iHtnntly, oa Important 
toaridsraHon la oass of too. Tbs osau pr#^ 
stoto imy ba asad toe tbs oapport of appsrmtno 
Ea pbr rioa l bdfaeatoey 

Wiasfaintto al too BoBb-tha Brnmas 



fnuBO fa oppraslniately ll/SSnds of an Inch 
The mlenKnrtm- fa equipped with both the flter- 
Tatt lock nut aad mtobst atop dsvfaoo and fa 
dSficribod and llfastrstod In the now Btarrcti 
Cbtelow Ka sa * 

Starrett Adds to Line of Caliper 
Heads 

It frsqusntly happens In ansUt-worVlns shopa 
that none of tbs eommaretal randy-mnda rom*. 
orlny tools or eapsa avallabfa arc well adapted 
to tbs rsqwl m m e nU of aoms spsefal job For 
saeh purpooto apoelol flxtarfa am mads to nut 
tbs tvwaalon. To provide oueb fixtures with a 
mmlrad diviws of odJastaMtHy of meas u rsms nt 
a mie ro mrn tr soRper head fa frsQUSBUr Ineurw 
pomlod la Its atmetara. By snofa on orranee- 
Bwit tba B xt w a baoomm oa Instramoni of pm- 
ololoa wHb wbWb aasniata lu aa w i ww anta con bo 


taken nf any illnienaicm vanrlnu within the rmnsa 
of tho Mllpor hrful wk^ 

Until TTconUy the Storrrtt this of micrometer 
eallitor hssda compriaid only ootlper hmds of ons 
Inch or tn mlUhnster shws. Lately however 
Ths L. £L Starrstt Compnnr has produced n new 
series of mtlper hsods Is the half Inch and IS 
mllUmeter sloes. 

Na 4U fa jrmdutcd to read by tboumniHha 
of an Inch up to tnmholf Ineh No 444 la almi- 
far la eapnelty bat fa nmdosted for measumnent 
Iqr ten.4]Kniannillha of nn Inch No. tSA-M fa 
the asms oa No. 4SS exespi that If fa esUbratsd 
In nwtrie maamrs. bolne irrmlusted by hun* 
drsdtba of a millimeter up to thirteen mlllL 
ws te nu 

Tbasr nrw caliper hands. No, 44S 403-M and 
444. STS dearrlbcd and Illustrated on psicr 141 
of the new Stamrsit Gatolow No. 32 U puln 
ttshsd by ^bs tta S. Btorrstt Company at AtboL 

Moss. 
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Ji»fMotorsf ||75 

Kactory ovenvtocK I I 
• 5 ale,as low as Mm 


They’re mdtmg away; 
and after this 10,000 
factory orerstock lot 
IS s<dd we’ll have to go 
back to regular prices, 

Bp9M 100 Iota Mdi $117$ 
Fmdoty 25 1200 

Ovmtock 12 ** 1225 

SaU 6 ** 12 80 

VnoM 3 1300 

SfawWMolon 1350 


A WONDERFUL MOTOR 

This motor haa juat about half as maay paita aa ordinary motors Its 
sturdy almpUclty means longer life and leas repair and upkeep expense Uaa 
•peam fan cooling system and unique starting and cut out mechanism 

Motor is U np (tested at factory for Jo overload) single phaie 110 
volt 1740 rpm 60 cycle split phase nduction type suitable for operating waah 
Ing machines chums cream separators ventilating fans lathes dnlU saws 
gnndera etc 

ONE TEAR GUARANTEE We marantee every motor sold forjme year 
(not BIZ months the usual custom) Each motor bean a GUARANTEE TAG 
entitU^ the owner to a new motor express prepai I should anything m vntmg 
with motor within the flrst year of service himply retum the <ud motor 
by express collect in the box in which you receive the new one 
CASH MUST ACCOMPANY ORDER 

or if you prefer motors will be shipped by express COD Prices qaOhed show 
an actual loss fhe sacrifleo Is made f< r the nole purpose of converting a fae ^ 
tory oven^k into cash for working capital * 

Intereitifo rfr itU at d make up a quanUly order to get the quant ty pr ee 

NORTHWESTERN ELECTRIC COMPANY 

41S South Hojm* Avonuo. Chla*«o 


Buy Incentive to Go with It! 

You buy the machine that will give you the most 
efficient production for your money. Don’t stop 
thm Buy a machme that will mve you the most 
effi^t operahoe for y«ir (wage) monqrl—a 


COUNTER 


Tkt Isrf* 5«S>5« k Riw» 
duHon Cmmttr si tifM 
u Un Ifcsw > a issl 
«•# 7Sf fmsti ie«*fds 
m Const# Mms j 
sAoim NSOfiy /s/I im 





The Set Beck Revolotioii Comtar above rac 

Ofdi iht OOM ol dw ItffBT msclwns when lbs tesoW 
tm oi s shah nySart m apanim Conota oaa ior 
«ach lavoialoB ana mIs back to ano host any hqftn by 
imsg knob once onnd flopfibed wsh faoei four to Ib 
fiMT* wbeab ncco d m to pwpote Pnee wSh four 
fifm as Ikutratod $1000 to AmoobI) 

The Small Revolutwa Gninter at left reeoidB 

iba oulpto ci lauller ■■nbww whew a abaft ravobsmi 
«B epe q bwi Tk^ lU ei^ ■ 
AnUo ti ■i Am — wS «ud • TCI# hA nu tl 


IVree Jot lUntraloJ boekUl on Vooder CoanIm-'Ao madrkm 
Aal tnah eocm nwcAfna pnAieo mon WhatHonly md more 
dttatly Tho bookie h Jtoo h all oho trm ho doaokplng 
nMc^ei (or madmo warken) Mo boUor promKon 

The Veeder Mfg. Co.. ItSSTol 


Science Notes 

A Digest of Everythmg of General Interest Afpeeamg m 
Qirrmt Luerasure 



DtoerisUasttaa Snakaa NsUvm oC Ukaris mb slivsdy dlad from Ui b sH a g Uaa OstoM frw n 
' snrUa on tboir (aat Sndlna ttuit Tiawnua npUlta bnllocn that hputad tnm so opan aaa tot WImb 
run tha odor JaiMp Otty oftMato aip ar lts tsd by hoWtne a 

tA.... I- _ 14 Hsbtad matah tan iadhaa fnan ona of tbaaa jpntotad 

llaans ransa tha pnnpaa ot notban Patasunla JJJJ •E'l 

KtniaM nf Plah DIa ^Hoi waathnr and UUla ^ daeonfclBa. Tha auU uiriUaa ora loath to da» 
wiad ooiablBad to cut off tha aosply of oarcan tba ehlhban cl tbair plaaaura bpt thar 

from WlaeonaJa Uhaa rcaalUBS to an abuwUui tha mrioac aa aariew 

BMsrUlhy aaoBjr tha Sanad populatlna fcraar ^ Ta^M^M a-i _s, _ 

lha Th/rald Gland aa Siapipaati — la Haw Hatlar who iraB with Booaavalt la Afrtoa la 
York a wonun bantlar daetarad bar alaadn made maUas a atady of tba dtaurtfautlon of tha daar 
bar do it a phyatolaa tndiftad that bar dhnaac btooa ff Ual toa aatatopia and otbar wfld la 
hypartbyrold cm. slvai rlaa to or rntaal toadio t oB haUUaU d tho TaUowotoM NotloasI Park M 
Dr Joot Aaayli Altoa ProfoMor ttaorltna of will bo tho flnt aooaprohmUTo Hrnw to a 


I tho DaeartiiMni of B oloay at tho Aawrioan nataraHat Ba wItS aaak poneoal souaalatoaao 
Miwnim uf National Rlatory dlad Auaoal SS at wHh tba laadinjt loaal aharaotaro sad pat thatr 
Oonwall an Hudaoa acad M own prWaU hfataclaa. 

Tb Bacavata Aramaddan Wohn D RoelMdanar ^ Aauitoaa CI mi w i I iob —Wo loara tnm 
Jr haa aJaan ISO 000 to oaabla tha UniTarrity of AenUe Uf* thot tho aolor ah o as w ot tho 
Chtooao to axearata oa tha a to of ft naaaaildnn t wnmtm aha in da im Asson# aaraHnaoM ara naltbar 
wb^tba M^Uo knows to bSSTw >» ^ P«valarbr auppo-ad aor to thara 

fought ■ promunaad t a nd sn e y or avon ability to attend 

1toOital>*(On.ll.-4m«TC>TCl»llTC.pltfi '**■ “r »?—*»■« » . ^ a* A yri 

to? PrlS^ to^SttowlUJ^ ” ** ^ “ °* ^ **• 

It to bopad to shad llirht on tba orlylii of sranlta ^ _ 

ioair a parplaxlas ouato on to tha paCroloytot A Manam^ to OoM ■ W m 

mt 4 n.,i —rirf. WtoWtot of Pndaa UaHanlty and as 

latn^ * stoontslsaor not kto dostb la tha Oanad 

**“ Boahtoa aftar belay tho ftrat to ■■a n aip H to tho 
I ma phoapbato ravoalod mtaroatus avweaoa of a* um tmtot wImm hm fan 


la not fanpalrad 

A ManauMSt to etasio Moawey—Dr W B. 

Stosa protodant of Pndao UaHanlty and as 
ardai t sMuntslsoar not hto dasth la tte Oanad 
ton Boahtoa aftar belay tha ftret to atoneipHto tho 
aaeeBt of Mt Boiww At tho polBt where ha fall 


«r» l»»MtTCt^TC.I»4 

utana la and auisan oonae save seen taken one ^ monument of looee atoam and a ffatk set late 
■esM Beltovaa Is Th an derba lto ffnm a reports ha mound eantaine a writlav that Jeaerihie hto 
that tba Obaltok In tha PlaiM dl 8aa Pietro was tact Hto wife who aaecmpaaled hfaa on tha 
allyhUjK demayed by a thondwboH bat atakae «||mb apast fbiir days on a aanrow ladua boCore 
no aaentton of aay fi ' ay oeanta of tba aeatoorlta balay «winvtd 


tiavlBy baaa found 


A KaaiuMth Scrap Baoit—Bvery Uaa of war 


Tsttoeiny Msy Ba Catty S o hHar a la Rowall nm | rtntad by tho Now York nmao from iUct 
ttow smtii Umo la botittal so s rwnft of tbo to flstob of tho ooaJUot haa boon ellppod mountod 
tattooliiy craaa Baeh atohsaoa to now dwtorod on red horda r od efteo U mbsUttod to a I tos prw- 
pun riiahla and pay ■ tooppad for tho duration aura to extraat nsototure sad bound Into a oos 


of tha dtaablllty 


leecatlve htokory of »eco than 300 rolnnue sad 


Ytre Punatared by Balllir •~>Aut)aiBdldltola ran 81 Ml payee at a aoot of 130 000 Wo hasu 


I over a futtlieaeke near VUmdala M 


this war aawa preea r red la aa pern aaent a f orm 


pnaetured t re was foui^ a faay ossa atid thvaa* 1 •» ■hill «an onmp aea aad whet to probably tha 
alyhiba lewh ea In lanyth The nuka m een ur e d | "Wt townplata aarep book aw auida to naw 


0 faat 7 faMhoa and had IT raUlaa 
A Itottar fraoi Aayoatoto—la Cyraaa tbo aaotont 


In tba Uhtnry of Prinaeton Unlvarelly 
riaytUasa af Andort Bama->la tba tomb of 


Greek oo ony a Africa kaa been found oa a * 1 tU* Ronaai ylrl wbo died nearly two tkm^ 

Slock of marble the ranatotio of a letter from nod years ayo haa baaa found a touehlay oot 

Auynstua on U o a wnu nent and tha admlatotra WaUan of toys A oota oto^wd to hor band 

Uon of fnattoe this w D form a baalo aouroe Ibr a was to pay her forrlaco aerooe tho 8tyx hor 


htotory of hU relsn 


jfawrito dolU with thetr oewaotica woco bealde 


M. N4tc T«i4^tl» Mrr arc* tlTCt AW ““**-** *^ .“*.■» ■*“*? ■ ? 

andar Graham Bali abont ny to a friend over TTf _ brlyfat^otouil MWay 


oiM of Uw aarlimt totophonea was nearly otoctad . ^ 

by hto landlady on aoasplalat of bar mffartay , ?**. *?i***lfa\. 

o dn ara Today wa have a ta l i ii lic n a to arary "*•*• ®* pramatatloB yoes to tha Bortla lluaauiu 
nna pareo w a la lha land Mmla far Mall CMa.—Tha aerly moralna 

bptovtog tha Amaaea A writer wbo olafaas Usa^ »lsM Ui ft of ^tha ^IManayolto 


blooha a gold flllgroa brooob and a bracotot aad 


bptovtog the Am aa mi A writer wbo olafaas 

to bo fasBlI ar with the srooad daetorre that tho iHS!S!7 

rwortod mpadtUoa of oetonttoU to Bootonrolti "2**«*S- 

RJvor of Doubt country can roMlt in so sain 

to eWlUaaUoD that tbo boadwatoro of tho Amaaea 21123 tL £ w 

ara wall known that Uw loot tra I Iwa aSW '2?^ JST 

bean leat and tha tba yrmt poaalUBttoa of the 

Anweon walarehad Chould ba atudlod fay itoaatiny 

waall areas for tbomuyb axandaetlen SSibSSitolf ^SStto^ ^ 

A Maaalan for Batc-Tho Wlaler laotttota . . 

of PUtodelphto to halUttay a MO 000 bema for / ^wo natlm giri 

rata Tbara wlU ba an ofllaa a laboratory a f™*?? «u!a !!!t34 TTT!? * 

rat yymnaalom and avecythlny the rodent heart ?? 

aouM widi far Tha objoat to abaarysUon aad TL. uk“ ^ 

axpiwto^ partlauiarly la tba direction of food ]||27Tfttt!n!!tot i ujUaTl 


iba wi*hr a Intaaftoa 


already woary ay ua and baeomlny aa aa old m 

coayT At Uio Ohioayo Payoant Proynoa Uw trii—nbaallj hefeabod tb«a Bur I B WlOhordi 
11 paaaanser hydroplm ^ta Mtorto oarrM iTSS^Srr lUdretaTto tbo Mahm ofShtoa 
an aparator and a luttflaoo pnloetor to boyalto „ . ZZJSSIIoSYJS!!!^ 
tba tadivni of flytay with Button ptotaru while . _ 
hydroplana aad ■ u fl ee■> ware hurtUiiy thiuoyb 
tha air at SO mllaa an hour 
VlMnW Mf M tww pt W OTOM 1. » 


wt At A« oMw y«gTCPt rtPwAWTC^ J25ii*ilS7.S3 tSljr^TH & 


attempt to orooc 


aad boars hero hoM tavostod taUo tito Blato 
of WsAlayton by fnUt aad votitahlo er owom 
to an effort to ho« dawn tbo yiaiJiw 


reelprooolo aad 4 waco tonllo to one way only ^ maelel with a iWhcnlevoly *T y pototoi MOat 

iti^siz 52> »asrSu ayfafySiiTSS. 


oMatood freoo tin Midi. ^_whoro their tinuoau to n ya eo wW ftiiB tho to^ 

C enee tata y tko B ee. -A recent dtoeaewy rw plants ckmm of tomito 
veeto that the oldiot kaown heee are fpen BaHSo BeBm et Ahrefum^ 
ember (OHyoewM Tertiary) and that ether 

Hymenopkerooe Ineoeto. en«h aa weapa. enta eta fctfttttou Amoh tkn am beitow 
am from the ttwoea PTum tbo eppea r aiiM of SSTaM SSTSt^^^ JuST udltt 
tho Hrannoptcre to tha Bunw It to ntwaiii SSTo^toMBM fSttoud S JShLmS SS 
that tfaU ynuR had its appoannoo la tha Si» sEiIm tm^toSSTJZt 


aAattaryrxraea 
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Patents and Trade-Marks 

Geimral Pnnaplett Current Comment^ and Interesting 

Decisions 


Tci* Ifaito Ib tndi muk aHok. 

tloB la CUm to la a vary aiyatlifactory alata. 
tTatU ■ aattoaal lactokmtloa law to aaactad w th 
flM mmmmaj nwaUatry for tbo an far wawnt of 
tha naftotoattoa rtaltoa and tbo piawattoa of in 
frtaaaflMBtp taporUrt iboaM aot pto«* too auwh 
TiltoaM oa tha protaotkm affordisd by a aom 
pMaaaa wMi tba praaant CbaaM praattoa la 
artihl"- to foBowtaa tha CUbmo proeadora It 
woM W wafl to aaa that tba trada aMrfca ara 
raatotortfl la Uw aoaatrtaa from wUeh ataaltor 
aooda ailfht ba aaportad to OUoa B aBa a aa of 
tba prnalailty of Japan H to partlaatorty fa»- 
partaat that fba ttada marlta ba raptotarad la 
that aaa a t i ' y aa a foitlwr maaaa of protaattaa 
tba Chin aaa markat 

■aBuida Fa toal Law—Uadar tba naw pataat 
law la HoBand pvovWona ara mada to ii b ta in 
tafbrmattoa by tha DofCah pataat oMaa aiai ln ma 
wMb l'■f■r■a■^ to tha art whtoh may ba cHoil by 
tha waaihiart In pataat aOaoa la othor aaaatrtoa. 
bnian pa ta nd appitoattoaa am fltod In BoUaad 


an mada aa to tba novally of tba lavantkm tba 
Dotoh namhmra may obtain aoptoa of tba 
oAalal tottara laanad by tha pataat odtooB la tba 
albar aoantrtoh and mlaw tba art whtoh baa 
baaa albad darlap tba anunlnatloBa p i arto w lr 
aaada Thto wUI pravm i t dapttoata aaa rth aa and 
toaaan tha work of tha Patah aramliiaia W aill a r 
pravtotona mli^ ba ooptod to advantaaa la tba 
Ualtad Stataa pataat praattoa, 

Naw Un of Old M al h ad ba a canaral piop- 
atottoa Ik doaa not Mqntra tba asantoa of tbo 
jB va atl vi faoalty to apl^ an oU mat h od or pro- 
oa« aaod In oaa art to a afaadar pnrpooa In 
aiwtbor art wbara tha ranMna aOlaet to In 
prinelpla tbo aaam To th a aOaet tba Oaort of 
Appaato to tbo Dtatrtot of Oobtanibla baa roaaatly 
reatatad tha tow 4a ra Bmaalton OTt P 7Sb) 
VH**y that a proaaaa of aoattag or tonpraynai* 
Ins Aooa wHb matal by hoatlns tba maCal to 
a Uqall and bkwlns It in (ba form of a opray i 
by a btool of saa aaalnat tbm parto of tba iboa | 
to aot palaiitdrfa wbara tba aama proaaai hadi 
piariiinly baai applfad In aoatliis amtal papar , 
tobrto itoM and othar aab o tan a a a aa an oldj 
pmoaM appUod to a naw naa to not patantahia 
whan It parlonaa aab at antt a ll y tha aama funaU n 

rmtoalton dtnbito Vtoroifa Infrlnsap—Aa 
famriaaa maaadMkarar aan irt.vcni a forolsn 
ooBoan ftoan bnportlns and aaUlns la tha UaKml 
Alatai marabandtoa baarias labato atmltor In many 
mpoata to tboao t«ad by tba Amartoan rnanu 
fMtnrar and indadlns a word wUab atoartyi 
InMacaa tba nnuniflMtarai'i trada mark aa M- 
lorwa Ka aaa lay a oQBwtolnt with tbo Fhdaml 
Trada Coauatoahm ba ran Inatitota a ault In 
aaotty for In fri usa m ant and aafhir aontpatHloa 
■nd If ba baa a fodttal trada awrh rastotrattoa 
ha aon Ato a aartiflod «opy of tha aoaaa with tha 
Baarata r y of tha Traaaniy tosathor wHh a nxno 
bar of ordaary aoptoo aad raqvrat that tbaao 
aoptoa ba forwantod to tbo vartooo potto of antry 
la tba United fltotaa with Inotnwttona that tba 
marelMadtoo of tba foralsn awapany baarlns tba 
lafrtnslns tobato and trada mark ba dntod antry 
into tba Xrnttad Statan 


nwakonbis of Indoatrlal Ufa In tbo Banuuu alnoo 
tba ArmlaUaa Dorlny tba war tba Balkaa 
Atetoa wara broosbi Into oloaa aontaat with tba 
nual proarmafva aoantitoa (ndoatriadr Thto 
■daitlnnal parted aHhoagh Bmltad to war aaUv 
mm, la now baarins froH. and wa aaa tba 
srowtb askaadtas broadly la aaaay Indoa tr toa. 
4Mal aad Indoatitol growth to tba foraraniiar of 
naw lawa Anmag tba towa wbtob hava raoantty 
haan wm eto d bava baaa patant lawa for tba pro- 
taa thm of laronttooi In Otoooo Jago Btovla and 
Balsnrto. Tfntd tbo paaaasa of tbaoo towa It 
waa Iwpoailbto to protoat Inva n titona la Balparia 
and In Aarvto, whtoh to InaMd la Jnso BlavU 
Tha now tow tn Groaaa p r orldm mtoa tor tbo 
Slant of patonta. Baforo thto tow want into 
oOaat I n va nU to u aonU bo p r o to a t ad la Oraoeo 
only by a I m to toklva tmetL 
■mploror and fciptoyaa A q atatlon of pafamt 
law whtoh nrtooo with stoat eroqoanoy to that of 
tbo rktoWra rlshto oad Uablttfctoa «d amptoyar 
and wnphiian whara tha lattar armtaa an hi 
vaatton d arin g torn tbaa of bW up ln ymo n t la 
tba w nptoi ar andtr anah atoMmatuwm aalltM 
to fho ta v an tton ad Iho anmtoyoa or any htoraat 
tbanlaT Aa a soMtnl piomMlIton la Iba ab* 
Sanaa of na napraMad n s**—*** * to ***** aChek. 
tbo tokptodfat baa no HsM wbotaoartr to aa la 
vwrtlon fld bto w np tepth At boat, alMmld tot 
o ntoto si i bava davhot tbo InvmUon dorins tha 
mm of bto —Pil l If axid bnvo radnoad It to 
ycMMbhi os ttho thso of lilo O^iytovoir ov So tbo 
plhko af snwtopmanh and wWi tba toola and 
■akwliill of ito ■wwtoyar tba totkar moy nasObS 

hsw^MiSrw9s hay tlpM Oda or t rt araN In and 


J(nal Umb Ce w Cifwo tit A m Co 178 F 888) 
raltamtad two well-known prinalr loa of patant 
law Flrat, that a now etanb nation of old ala* 
manta may aonaUtuU Invantkm wbarr aorh aom 
Uaatlon | r u d u a m a now raautt and iroondly that 
a pataat for a davlea whUh to nopamtlva or 
faJh to MoooapUah tha daalred and a lot aa 
antlalpatlon of ona whtah aoeaaaafully ooeom- 
pl tob aa It. In ha daotalon tba court rahod on 
tha rate atatad by tha fiupnma Court of tlw 
Unltod Otatao In Loom Co to Higgime at of lOft 
V 8 SM wbara tha eouri anld Now that H baa 
■ u cii H a f It may aoam vary plain to aayano tbai 
ho ooq l d have doaa It aa waH Tb a to ofUa 
tha oaaa w th Inrautlono of tbo sraalaet marth 
It may ba told down aa a peiiaiml tula tboush 
parhapa not an Invarlabla ona that If a naw aom 
UnatloB and arraiucanimt of known al amtmt a 
prodneaa a now and booaflatol raanlt navsr 
a tt a ln ad batora H to avldanaa id tavaatlon 

Patent Otoaa latarfaraaoaa—To tho patent 
lawyar or tbo lavantor wall vanad In and fam liar 
w tb patont praattoa tba fraouant oeamranoa of 
Patant Ofltoa tntortoranaaa 4 a aonBtota baiwaaa 
ao-paadlas app H a attona for fba aamt lavantton tor 
diflaraat I n va a tora to not atisnsa thoosh tba 
aalaittetad lavaator fragoantly win nsard aoab 
a happasins with Mapfaton and ba to prona to 
ha l ava that tba otbar bavins tha mma Idaa moat 
bava obtained It In aoma Improper manarr But 
t amat ba ramamberad that fanman mlnda are 
■hollar la kind and foaaUoa aad people wID 
thtak ahms ahaUar Unaa i^rtkntoHy on mattara 
of pubUa IntaraSt and dtoauaalaa or in conaaatloa 
wltb happanlnsa or naaaaatttoa oommoa to auay 
Tha aama lavantloa If It to a more or toaa 
ehv i oiia on# wlR ba Indapandaiitly eraatad asalti 
aad asala by many Indlvldiiato tor apart na^ 
srapbleally In point of tlma Thua a a ni a 
years aso there wai a Patant Olllaa Intrrfaraaaa 
Involvlns Bfty and more Invantora aarb of whom 
had todapamtaaily aoaatlvod tba tmam tovaatioa 
for tba automatle atabfllRliis of aaroptoBaa by 
pendulum dtvtoaa Thaaa Invaatora wara aeat- 
tarrd over the anttra anuntry and hwludad ataay 
of tba prominent ptonaora tn tha Aakt of aaroplaaa 
dovatopmant and more partlontorly tba Wright 
Brotbara Corttoa Herrins aad Chanutt 

A hsa danii Trade Maih—fbr many yaara a 
marrhant had beea maaotoaturtas a tollat pm- 
parmthm under a anrtatn trada mark wUeh had 
boeoma wall known throushout tha trade Ha 
waa BoOltod by a aompatttor that hla trade mark 
Infrlasad one whleb the ecanpatJtor bad adopted 
many yaara boforr tbo data when the marabant 
adoptad hla X pon careful Invaattgatlon In the 
trada It wna team d that thto waa tma but that 
prior to tho ilma whoa tbo nmrdiaiit adopted hla 
trade mark and bumn to um It bto oon petltor 
had otoad ant hla baatnaaa and d arantfn ed the 
usi of bto mark Wbra the merehaiit reedvad 
tba wamlns totter ha aould not flnl that bto 
oompatitnr waa ualas tba mark or that ho aold 
H with hto buriaam. 

la thto oaaa tba toata ahow that them waa aa 
kbaadonmant tor a parind of aoma flftaan yaara 
by tha aompatitor and that due to thto abandon 
mnthabasloataUha trada mark rlshta It to 
true that totonf to abandon phgNi a torso part 
B datannlnlns whatlwr aetaal ahandoamant baa 
taken plaea but la eaaea whara tha trade mark 
haa not bam uaad for a any ymra aa In that bwt 
eltad K to to ba preramad that tha oonuotitor 
biteadad to abaadan hto mark aad that It waa 
open for approprtotlmi by tbo pnbbe Under 
thaaa alrramalanNa tha manutorturar would ba 
antttlad to axdwiva uat of tbo trada aaurfc aa 
asalast bto aompaUtor 

■am# Trada Mark Fandamwitala—A trada aiark 
eaa ba aaa saad only hi cofmaet a with tba good 
win of the buNaam with wh eh it la uaad and 
tha aaa ls nmaat nraat ba reco ded In the Patent 
Ofltoa wftbla thraa monthR of tha data tharaef 
oth ar wtoa tba aadgnmant to void aa againat a 
■ufaaaqnant purabaatr tor vahia witbout aottoa 

Tha smBtiag of ragtotrmtkm of a trada amrk 
doaa not wanaamrUy aoafar abaohrta ownaraUp of 
tba nwrk upon tha ragtatrant. Tha oartldeata of 
ragtotratioB to bowvvvr prfam faala av Waara of 
ownonblp aad will ba riBrumtoad aa aaah by tha 
eourta. 

An appHeatloa tor raglatomtlaa of a trada uwrfc 
flanat ba limi te d to aoab gooda aa ara ^Aualfted 
in oaa atoum by tba Pataat Ofltoa ^topamt* 
appMe a tfawa meat ba filed to oovar good# atoaalfiad 
In dUIrrmt etoaaaa. 

A trada mark ta ba ngtotrabto aad la But 
to ba a trada mark moat ba uaad la aetaal pby 
riesl aaaoatatlna wHb tba goo^ or upan tba 
poakagaa la whtoh tha gooda ara ahtppad Mara 
l u to i mn a to a trade mark wm atotlcaary or in 
■drarttolag msttar ta act trade mark tnasa. 

A aartUtoata of lagtohmttoa of a trada s^M^ v** 
mains In affMt tor a period of twenty yaata, At 
tha of that parted tba lagto ki atton —»t 

ba isinwid tor a fiha parted by aanoMytag with 
tha FhtasC Ofltoa raqalramaato AppVaattona tor 
lanawal kbouM ha fitod durtag tha bIb m a ntha 
prtor to the aapiraftton af tha isgtotiatlna A 
trada mark Bvaa aa tong aa it la aataafly raad 



For all types of truck 
chassis and Power Drive 

■^AN DORN Vertical Me- 
V chamcal Hoists arc biult 
m a light and heavy duty ca- 
paetty, and in seven vertical 
and inclined models and for 
all types of power drive 

Nearly all leading dump ’ 

truck manufacturers recog- 
nize the efficient mechamcal 
pnnciple and the powerful 
construction and simplicity of 
operation embodied m Van 
Dom Hoists They recom- 
mend Van Dom Vertical and ^^^m 

Horizontal Hoists as desirable . 

equipment on their trucks. 


Holst Bulletin lUustrsting and sa 
piainlDf Van Dorn VsrtJesl and 
Hortoontal Holsts and Track Bodtoa 
gladly Bsnt to any track operator 

THE VAN DORN IRON WORKS COMPANY 

rWsstond 

■rra ikiifiBS WtomSt. UmiblaadCky N Y 
aad 4hl Bauno Bids-, Fhdi ililglli 
Aganatoa to an sihar atotoa 



Cot Kw^ V aw of tba Vaa 
Dora Vortieol Trash Hotot 
ahowlBg tha ac aw jadt prin 
dpla of oparatoo and tba 
■uiom atk tnbr eating davlsa. 
Bvarythlng unoowtia Ns 
waatbar troubtoa or nptoslito 
lag or Hquid FoaMvo ooa 
trol BO bogy aattUsg or sod* 
dm totlag 




Medianical Dumplhick Hoists 
:Fiaines;Pressed 
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Outlook 

**Ambas$ador from Eonywh&m** 


C ONSIDER • fow of the tniti that have 
eatabllabed the ii dlvldualitf of The 
Outlook mod that oommend It to lU 
too 000 readers 

1 Lyman Abbott dean of Amencan ed 
■ itors u lU Editor in Chief 

2 It u Btudioudy edited by a board of 
• pubbc sts who weigh carefully each 
week the world a moat unportant events re> 
port them tersdy and then Interpret then 

3 The moat painstaking efforts are oon 
• tinuously eierted t make every edi 
tonal and every coDtnbated article anthon 
tative It la \he moat^quoted penodioal on 
the floor of Congresa 

4 The Outlook ia Amencan to the core 
* yet It scans events with a world wide 
range of vision No other publtoation 
uid as truly he called The Outlook One 
subscriber osUs it a mag c arpei carry 


lag MW to the weak a awat afgatteant and 
most Interesting plaeaa. 

S Pnjudsoa or prannelilfam does net 
• sit at the eouBoU lablaa ef The Out 
look Its autf re p r m awt i many hack 
gtotuub—the pulpit, the law Htarature 
cfaplomaaifjtoioB, bimnaaii and the news* 
paper ofieo Graduates of eight mporunt 
colleges or aniveralties I Deluding Harvard 
Yale Amherst New York Unlvert ty 
Pnneeton WiUiama Vaaaar and the Uni 
veraity of Cl loago are on the editonal and 
general ataffa of The Outlook. 

6 Moat subaciihcra turn Arm to The 
• Outlooks editorials Of what other 
Amencan penodioal can this be said? 

7 The quality of tU jonmabam la elec 
• tno never dry Importanoe of 

The Outlook as a cegeni Inatrament of 
)ounudlsm is reoogmaed even in newspaper 
circles hundreds of editors of newspapera 
subsonbe 


The next 20 numbeie of Tlie Outlook 
and Samuel ButWs brilliant novel 
“The Way of All Flesh," 
for only $2 


The modmi world 
of ideas Is greatly 
indebted to bemuel 
Butler Goorge Ber 
nard Hhaw coofessea 
to the iDHnration 
that this bur^ 
thinker famished 
him 

boilers poOtha 
roous novel e 
Way of All ncah 
is called by Amolu 
Bennett **oBe of the 

r test novela of 
worW- 

There b wov en 
uiio the atory the 
like that it Is the 
individiial that la 
pndoiis and owns 
the nght to bb free 
dom of thought and 



Cavil Engineeriiig Notes 

AbstracU of Important Recent Paptrt and Phibdiad Arttdet 




•s itaenC hi 
Mbna bw 
arsmM IW 
■a wllk the 


Uteraturt when one 
sees ao eatraordl 
nary a arndy of 1^ 
lidi Ufe as Botlera 

posthmnous The 

of All FbaV 
make ao little bn 
preaalea that when 
•ome yean later I 
p mduee plava In 
wfatoh Butler^a es 
traonttnanly freah, 
fveew future piereing 
mig geetiona have a 
gtanta share, 1 am 
mot with nothing 
hut vague caok bn ti 
about Ihaan and 
Nieueaebe Rml 
ly the KngBah do 
not deaarve lo hgve 
great man" 

The Modena Li 
brary adltlou ^ 
Tbo Way i ^ 
Fbah whbhwtpf 


the outlook company 

Ml hMtk Amm. Nnr Y«h \ mA mJ, $M mmd 

nmwiS»diw.Th.O«i«ik for mwsriasdSaiwsl Bettor B f _ 

Ths WsT o< AI rtonh iMlwtW j P®" 


fm m mtd mm 


} ymi Mflf fMUbu "!*• 
\ mv ^ AM Use** off 
I Miea^ tmM ffls noari MO 
I nwmloM a/fEa CMbwIt 



nmilrf iiilU 
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Itwillpayyou 

to hnaw FORBES 

Get acquainted today with FORBES Magaane, the 
publication that over 30,000 leading executives look 
to regularly for busmesrbuilding tdeas and new 
exclusive/octi. 

The headings of some of the articles m two or three 
recent issues are reproduced above. Note these fea^ 
tures of real value to you and your business. The 
business articles, the forecast ^ta and the market 
news are unequalled in any other publicatiflo. 

Shall we send you get«cquainted coiaes of FORBES 
or shall we enter your subscnptian at $4 a year? 
A copy of FORBES u Its own best aakao^ Write 
us today. 


CUT ee TKAM OUT, AND lUa. TODAY 


IMU 

PORBCe MAGAZINE 

ISO PIM At*. Nmt Yari^ N. V. 

Smi an (M Mfr nm. ■leMroesBa 


FORBES 

MAGAZINE 

110 nMi AwMa, Nnr talk, N. Y. 
nucisi aot • 



Applied Chemistry Notes 

Consented bifarmatam Gathered from Chemietd Joumab and 

Other Sources 



Thil tabOT !■ a igstandM mroa of olonhol kb4 la 
bohur ioraaly wad hi OaniMugri but aommer ei sJ 
fenoantatSon of thb nataiiBl ta now fbr hMden 
la lhat ooiiatnr Tb« hlabaat jrMd waa ehtelnad 
from tba raw neaah not ataamad or tr aa t ad wHh 
malt, but famaatad with brawof^a yaaat 

SlaMSaa far Waa Sl gaa l i'—Tba Ibii'aBa of 
Mtsiaa baa baaa eooparatlna with kraa mhilnv 
pore pan laa In iha parfaathia of dao l aaa to wam 
minora of dangar bjr maana of Manahoa. A Vila- 
amafllno Hqiild la I n tr od u cad Into tba aowmraaaid 
■Ir lino tho odor goon ghroo Ito wantlnjr 
UutMWb tho IKMO, 

ratal Caaa aC Eafot PitaaalBC.A--Tba tnodtaal 
Papon hava raportod a aaoe when a mast of M 
yian of ago awallowad 10 g of borax bar w l taa lm 
and doath oeomred hi thrao hoara. Hotiodwid 
bmrax Mtma to bavo ahrasra born regarded aa 
hanaleea* but avldentlg It abonld be aaad apai^ 
Ingly wbon It la liable to get Into tba ardom. 

Naa-Fraeatag DyaawHai—A verg largo waatt- 
Quitaiwr of axploatraa baa Juat pirtmuA a fan* 
mula for a n<m*fnaatng djmamKo wbteh wlU dl^ 
plaeo tho oldor tapo at explnalvo aa fhr aa ther 
an aoneeraod. Thawing, wHh Ha attondant dan- 
gaca. ia oHmtaatad Tbo fbrnrala la tbo raanlt of 
yaan of axparlaiantatlea 

Faad Fr em fidi Tho aoe h ad raaldoa fran 
Ml oU Baanufaetorlng la anahod or gramd to a 
paata, aaga Ckarnttal AhMrmeU,” driad in vaoiio 
at a t mnpor a t u ro bataw 10 par aont, nduead to 
a powdor tnated wHh a pniC a u b tl o aaigaN aodi 
ao papain to aohihlllaa tho albumin ee ntoa t of tba 
maaa, axtraotad with water and tbo vonilt thao 
obuinod ia drM and powdorad for uo aa a fOod. 

TNT Good for «oo4 BalUtagp-TMT In tba 
opinkm of Thomaa K. Naalbmald. obiaf of tho 
Burmn ofJTiibUe Hn a d ^ la a good oxploaln M 
iiao In nod oonatfuottou- Tbraagb thta bonaa 
tt.000,000 poondi baa boon dtatrOwtad far that 
parpen without an aooldaut. Aa TNT doaa not 
fraaaa and tbo fnmoa do not predoao any HI r»- 
aolta, tt la pomday with road boUdara, both eon* 
traetan and laborefo. 

Cblorinnttan kf tmanvioM Ugbt^-Two Jap- 
aneaa Invontora boeva dee l aad an Ingmloos appara- 
hw wnuNiding of a ifnaad ihanibor proriiiad with 
a window Imfliig a hna of nviol or onaTta gla» 
and two tuboa ogtiriag at tho foam ct tbo kna 
and anatbor tuba for axH of tho prodwt. Odett* 
nation la eon daet ad at Nw opfnlng of thO tAm 
nndor tho li tfln iuia of ultmriahpt Hgbt wblab la 
■ant tbrrooab IM lanm 

Palate Steap Wnm Sngar N aata. Aa adMa 
■Irap la prapaiai hr haattag augnr haata In watar 
(pmfaraUy to a tamporataro of dbout H dn* 
grata), aapoxntlag tho Ikndd and h ea Hn g H In aa 
anioafanra to a t o mpomtur e of about 10* dagraii 
(0) far about ono bOur, and Uowlag off ataaag 
from tbo aiitoiibi vo at about d ft ay nta t^ t n tam 

obiaatbmahta Saver 


el tba Anwriaan Cb—Wol SoaMv wlB Sbawta tba 
Ottoailoa ol prodaalds ihaapar Aoaa at tba Sip* 
tambar tataUas . Doo to Cbo alowMae of pranant 
taaalBg mathada, ontah tnnmror el Mob ii !■»> 
pnatabli Ito a Mir n thel tbo taitahip MrW 
wfll bP w d w id to a ■l aimaaii y m wMnv a 
■poadlar volaaM ol tbo kotbor aana fttalaiNiJI 

^onnTaw^mi tklpi Bl afa 


Sugar, Qlioailati'j and Toahnnkagr ai tbo Anporh 
oaa ObittSonl SMtalg tbot tbo -ir"**"**** of 
■agar oryatak bgr p ml oat ta a waa faaalbla Bam- 
plm of raw aigar from aovocn] Ibotcrka aro 
otamMad mA day aa to ako and roaukritar of 
aqrataL A ^'bakpUooa.'* or ahnOar devka with 
vortlial alfaohmaiit. tbpowa aa hnogo of a aaMiQ 
poftka of tba aampk oa a atraaB, magalftrlng It 
tan dlamotora, aaya SN aao i . Sgaaioa drawn on 
tbo orvona o u e i o apw al tn taaa to aa arbitrary aoak 
of ton, and tbo obmrvoc oompana tbo taaago of 
tbo oryatak wltb tbo aguaroa, datai mining tbo Nm 
to tbo neofoat wbok nuadhar of tlw teak. Tbt 
p r ojaa ti oa ako bbowa tbo namkHty and tatm ol 
tbo aijatak, and abnitrwHtko aro notad. 

Dxyiag C ni tak I f yea aopalro ta dry larga 
quaatHko ol o h nalea l 9r i ata k It wll ba aaaomafT 
to eanhiifago tbam, aayo J. Oayky Jaaoa la T!bo 
Ikfikh Ifiafconii. Smal am o unta ^an ouaoo or 
two), hewrt or , nmy bo drkd fay pMte fbona la 
what k kbown atomkato m * daoioMdor Thk 
k a glaaa voonal itaarally oontatwhig a ndiAnra 
ol o wn aa ti m t ad oolpbnuk aM and patako Wmo 
onboo. Tbo TOMd la alMldbt, and bai a a ap p ort 
ovor tbo aoM mixtnio oa wbkb a maS dkb oom 
talahig tbo oryatak nwy ba plaaM. Tbo aoM 
qidelibr mopo up tbo i no latnro In tbt anatohiwv 


■owing to oeo wp kto tbla oporatka. JapiaiHag oa 
the nataro of tki abianlral to bo drM Can 
nnat bo takon whoa handling tbo aoM aa Jl pr^ 
d u aaa bad buma wbaa In ■on t aat wHb tho abdlL 

A Carkaa AalA—Ibcmk aold (L. Farmlm, an 
an ant) la found In tho vago tablo and anfanol 
klngdmno. If tbo kaf of a attnglng aoMk k on. 
amlaod wHb a mkroooopk It k ooon to bo oov or ad 
with kmg pointad halra haring a ghuidgttllkfaaaa 
TUa gland oontnina fbrmk aold. Whan tho Mttk 
k tonahed Hghltoi tbo Sno point ol tbo bair pnaa 
toroi tbo alila, and a anboMUMana Injoetloa of 
fonak aakl k laado, wbkb oakkbr rakaa a bSm 
tor Tbo Inoonronknoo wbkb arkoi fbom tbo 
otinaa of boat and waapa. ako from tba Said 
ojoetad by anU wban I rrl ta t ad, k dnf tn frmuk 
•dd Tbi rottidy In mmeh mm k tbo aa ia a tbv 
■eld nniot bo noutralkod aa qnkbly aa pnarihk 
wHh mild alkaH. anob aa vnuhlnB aoda. Fornde 
aold war drat nadi by dktUttng an InfPakn ol 
rod aata It k aow made ftoaa idiroartno and o»- 
alk add. 

Ciyalak and Wakr ol CiydaHkaHm.—Wban a 

■ohMo mit k to bo roeemrod from tta aototko 
tho lattor k rcdnmd in bnlk by ovaporatlon nnta 
oltbor by axporlenoo on by trial. It bionmoa ovl- 
dout that the aoUd wm bo fbnnod aa tho SgaM 
eobk. In aomo aaaoa. when tbao la aot an Import 
tant ibotor ovaporatloa k kit to tahe pbwo aA 
urmJly Undor otthor aot of eondhlona, fbo aiA- 
atanoa gmomlly Mparatco out In partkki wbkb 
bavo a doflalto goomatrkal form. Thm aro 
■po fc o n at aa onrtaalo. CifllPk eftoa ooutatn a 
doflnlk porooataio at andtar, oaOod **u a itta ol 
eryirtamiatlon.** la aodlam oarbonata, tbk omn- 
Unad water forma nearly St par oont of tho tofU 
waightt hi ooppor oidphate It k approxtmataly 
M par oent. On botng hooted to a modomte tem- 
poratnra. tbo water k oxpofloi from tbo aobdi 
tho anhatenoo wbkh k kft baUnd b oaSad tbo 
anhydnma (that la tbo waterkm) aalL 

Stanoa Ibaaib Waters—Btona la by ao amana 

Impvrkv to water Soma klada, notably ooarat 
■andatnaaii hold « krgo pereMtaMi N*mi n«a* 
blii abaofb eoaa Mrr a bk qaantttko. Tbo abonep 
tflvn oapacity of Hnwateno rangoa from T por oant 
or nunu down to pmaHoolbr aoro. F u ron a Imo* 
tawaa U wbkh tho poM opaoo tm«a Mm II 
to II par oont. wH a b a ot b Mm 4 to I par oont 
ol wotar. wboro aa mad arydallnw and arydaStaw 
Thnaalmia or maibka bavo kwor paioantiMa «l 
pert maoo and of a b oorp tlnB , anah mariim aa 
tbooa Mm Vonnont, TOnnaaam and Qaorgk ba* 
lag aimpot niiii abanibml. Fumlm ateno, wbkb k 

DCVnr wMo VWf WMS w mm gntm 

of poro apaats teto abooib H* gv nuanttika 
at wskri tiddkn and rnkanb glaaa w bk h aat 

£l! i f ta 

Moa QnarMto granHa and tba nin a ar ana anm 
kvf yaahi an p r aa tkHi Iwp arvk u a to wntto. 

4Maa Ma* to IHA-Tba tetol gn M lSr ol 
OBibea blaok predaaod from natnral paa In too 
Itoltei is tma njnJH pomada a 
dtanam omi Mm lt», nKwIltotond 

tot M tooraaaa to tiw unatoar of FMa In 
IMS tbo planto tnn allt oponttoff to or pgar 
^ m paotty on aoaonat ol toe war bto towa 

waS^ Nj* >m J m jjrti iil 

made to to ptanta eya nto d to U pvniatata. 

tetto vatoa waa HtoUto. aa ipmatoai frm 

VIM pnVM IVHVMVt Wf VM WM9VWM 

W BM i Mm 4 opwto to tr mata a pomML Tba 


avonao daffy ffniaffina to IHI ww UMtl 
iff Wf kwM m4to ■■tola toCto 
l«to ir w^lto^PtondA* Atom 4 M»Mto 


O a a a g a P Undo itoWt 


<y*OSR,l 
■ naamu ym 


mmm «!' 
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AGCURACY in the 
J\. performance of 
meeting the demands of 
oeeri for more than 
seventy yeara is prob¬ 
ably why every Tycos 
Temperature Instru¬ 
ment—indicating, re¬ 
cording, controlling— 
is so acourate and 
reliable. 


Catal«i$ m Rtpmt 
&b‘iutnumf<impcnua 

R<i«hMMr, N Y 

rierw'e n 9sss»r remperefar# 

intlffummi ftr Kmn 



ASBESTOS 


W« Bda«ni and sbipfMn of Croda 

" Art i m p>teaiiyirMartliy Wapradoca 
^gndwatoor woild faawna BBLL 
A«NGVrO» umUM to Cauda. VVa 
dkao oany Cbiaa, fpln irarnas wam 
aidtha, and naka aU aofta ofAibaaioa 

FarapTlkteiyanMdto Adbaatea^ 
ttmia 

IdUMftaadTIflON OOiTAlIT 


Notes and Queries 


TM€ and Qmartaa aataaia to siato- 

totaadl Jar tha kancjtt aj war readers who dr- 
«lrs la/annaHoa oa sah/eaft aarmana ta fhe 
seope aj $Ra papar, ipfivaer MM tevhptaal 
Jarmntma and simflor fmformmttan Uattarm 
refNlrfo^ aro/owU rwearna ar atmrakaa im a 
Hhrorjr ammmai ha madartoMm, Jn aamneatitm 
tei$h Ifatra and Querfri propar, are maintaim a 
**8arviea Buraam,** which to «hle> in ncmrlp mU 
cmaea ta aapplp addraaata af mammjmetarcra 
mhon arttoles ftora aufjtatcmt naveltp am4 
ineHt t« be tllutratrd 4n Me mnei pa#M oj 
tkia pariodhal Carrtapandenta ora ret Netted 
to terete tfeeir iatNfrtoe la eU eoere, maHmg tha 
Mbyeot 0/ Me Uttar cntirelp aeporota jram 
tha aarraapandenac rttatimp to patmtcs eaa- 
eorlatioa, beekt^ ate Tkia Mil graotlp foeiU^ 
tote tha ouawerirng oJ ihtaa gneatiama, wktek 
fa M««a ea«e« hoea to be rajarrad to epperta* 
Tha juR noma ond oddrraa ahomtd alwopa be 
fleea. 0»r Jmll * Binta fo Corraapondenta^ 
Witt be gladlp mailed am rrgmeat AU Uttart 
ere ooeteered hp mall etMl ewla e rtrp Jew 
oJ tkeia eoM be jiWoted fa tha UmUed apaea at 
oar dtoaoeet 


(14863) J A. U oakR lor Informaaon, 
ean you gWa na tha ra<|ulmd enewart la It 
pooalbla for a hone to pull la anj way, akapa 
or foni, or doea tka koras paah all tha time 
when drawing a load, wbsa tied, whan bold 
lag anything with tbo aaddle, when anything 
la tied lo the talL In fact, la It poaalble for a 
boras to pnU at any time. 1 have money that 
aaya he ean while another party haa money 
that aaya that It Is Impoaolble for a horae to 
piUL A Your qneatloa la not no almple as It 
appears to be upon Ita face. There are Ta- 
rlouB transformation a of the forces to be 
taken Into acconnt, The hone pnahM with 
bla legs and feet backward against the ground 
whenever he drawa a wagon forward Be aleu 
pnahea against hit breastplate or collar by the 
same effort Bat hta push la transformed into 
a pall In tha toga or traces and this poll It la 
which moves the load forward If a rope 
were attached to the tall of the home the 
ease la sllghtty different The horse pnahea 
wUh hla lega against tha ground as before 
but the pitch becomra « pall apon the rope 
which la attachad to hla tall In aiactly thr 
same Mnae t man pnahea hlmmlf forward when 
he walks or draws a load by a rope and ha 
also ptille the load along If yon see carrrnlly 
the tranatonnatlana of tho force employed yoa 
will see where there la a posh and where 
the poah becomes a pnlL The answer to the 
query la that there la at one time a poeh and 
again a poll Jn the case snppoaed, 

(14304) IMP askn 1 Why doea 
water that hne been prevluo^ boiled freeae 
at a higher tempera tore than water that haa 
never been boiled and at what temperature 
wUl this boiled water freeae f 3 The abao- 
late aero bring 401* P* below tb« ordinary 
aero K, what la the meaning of this aUwlute 
asroT la it a point where no radiation takes 
place, or la It the lowrat point that can be 
reached 7 8 What rauaeg a ‘Scotch boiler gage 
glana' to break when InataUed and under ateam 
preaanra If It haa provionidy been In contact 
with steel or Iron? 4 Explain why tha true 
wator level la not shown by the gage glaaa 
when the boiler la nader ateam prraanre and 
why does the water level rise In the gage 
glaaa when the top cock la closed? A 1 
Dolled water la practically air free, and air- 
free watw will cool faster than water eon- 
Ulnlng air, so that It cornea to the freeatng 
point sooner than wator which baa not been 
boiled We have never aopposM that air-free 
watar would freeae at a higher temperature 
than water which conUlna air We have never 
seen any dlaeunalon of this matter In a aelen 
Ude book l^erbape the Mlentlflc men at the 
Durean of BtandaMa, Washington D C have 
tome facta on thta aahject U Abaolnte aero la 
the temperature at which all heat has lefl 
matter, at which an motion of moleeulee would 
eeaaa. It haa aerer boon reached It la the 
lowest temperature which can ever be reached 
If the theory la traa. S We do not know any 
inflaenea of steel or iron opon gtoaa hy mere 
contact Which can make a gags glaea break at 
some fntort time. The eUtemsnt does not 
Bonnd adeatlAC 4 If richer valve of the 
waterMdnnui la eloaad. tha leval of the water 
in the tube win rlaa It the top valve le 
olooed. the ateam In tka upper part of the 
tuba wOl oondeuM and be replaced h^ water 
eattrlng from bdow If tha tower volva ia 
rioood, tha eondMoattoa of aiaam fat the opper 
part of the tuba wffl accnmnlate and gradually 
flU tha tnbt. If the SM Is oamd up under a 
honor whloh haa boon hoahod, tbo wnter4tval 
rtM» tn tbt tubi^ booanso the oircalatloo to 
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'SONNEBORN PRODUCTS; 


It Is Standard Practice to Dust- 
proof and Wearproof Concrete 
Floors With the Liquid Chemical 

l>VPIPO|ITH 

mmmmmBm TRADE HARK Ummamm 

Concrete is the Ideal floor material when sp treated 

200,000,000 square feet of old and new concrete floors 
have been lapidolized 

Untreated concrete floors need LapidoUth to save 

1 Costly floor replacements 

2 Constant repairs 

3. Loss of merchandise and machinery, due to 
sharp cutting concrete dust 

4, Delays due to floor repairs and replacement 
of bearings 
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SONNEBORN PRODUCTS 

Chneotit 

thsdorahisMmWtalla. WsahabU Oss- 
fsslaitng. Bad of aaosetlonsl CDvsrhig 
araadcy Qtoaa, Flat and EggahsU AH 
cMon# 

aaommaiM^ 

tha ui od w n UMod pwiwvatUi glvsa 
asw llto to oU or naw sroodsa Sours 

Stormtight 

\ thapMtaetlvsroofooaliag far an Uada 
ofwonior aswrooto Savsa tabor snd 
matotlal oust of sow rooto. 


An your floors dusting or 
wearing? Just floah Lapldo- 
lith on nil conente floors. In¬ 
cluding bnaoment, c^lar and 
garage floori, also on cement 
wain and tanka Maka them 
hard na granftCf doatfiw and 
wearproof 

Lopldelith la tbs original oon- 
creii haidonor — staiMUrd lor 
ton yuoro. 

tFfffa /or m ntp f ai, cAcvian 
and ItoWanirfa/i 

LS(HIIIEB0gMS0IIS,lK. 

Dwl.LlMKAM.n .MEVIOU 




(SONNEBORN) 


Simplified 
Pipe > 
Threading 


A MAN never Areatis npe 
for pteamie—but that $ 
DO leaaon to let the ]ob waste 
unneceoaiv muwle. caimng 
bother and perapuation. 

One oaponaoco wuh Orlar BnlUDoa Die- 
Stocks luw dunged many a bub s kUm d 
tapc-diraadwit. Imamc unbla nan has dw- 
co varod for hanrolf sO die vanoos besie6ls 
of dw 5 BuU Oog Fsotom he has 
Bover known dw easy coavcnim of 
owdmi nupGfied pipe direw&g. pw 5 
mporsto facn act in a dona <kflcrinl 
ways to make each job caaer 

jfjk yawr tmfpfy hatM ar wrttt far 
0 BttihDai destrJptwt faldtr 

The OSTER MFC. Compspy 
Qeveluid, O 





HOTEL 

FORT SHELBY 

DETROIT 

LnFnyotlo Boalovnid at Ffarot Straot 


dOORoeam fU 
Modorafai Er^ 


snss; 


OyTER 

BUlX4>OG Di&snrocxs 


Tkrae ttocki from tht hunnt atraat trc$Hmt» 
rrt am a bvmltwmnt 

H otel fort shelby oflan 

at moderate ratea, every ootiven- 
lence within leomn. There u 
running me water in oU roomi^ day 
and night valet, oarvidor anrvtoa, olo. 
Btiwnem tnen ocoompamed fay nuwibafi 
of their famihea find spoctal Mttofactioa 
in the cheerful oonnegy of Fort Shatby 
aervtoa Convenient lo all ixonoporta- 
iion. AU Mmlugan Ceotfikl Depot can 
•topclooefay 

Jtatos Par day 

$9 $j $s^ 0 , $4 $S DtmbU $3 eto$6 

Bctal Fart to making DaUoit Arasawr far 
hospitattiy 
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SCUINTIFtC AHBBKJAM 


For those who love 

FIELD OR STREAM 



You min who ton tht gmt 
ontdoora—idbu) count fahtnt 
hnatmc and camping out among 
Ufai hliiahig»-*who wlah to 
koip posted figardisig pour fa 
▼onta sport and who an|oy 
reading of the experiences of 
fellow tportamsn will find a 
wealth of pleasure and praetieal 
Infonnatlon la every Issue of 



^ FIELD AED tTREAlC b known u Anw ca ■ Eafuint for tba OctdodiMMB 
Ewrv phiM ol bunt Ssh ns and camp ni ■ covorao w h Htraina ttw owsh?— 

W tb« foramM aaparU It U tlM mo«l wide y quotod ol oU Aatfieaa ptablicalloM 
ol Ui hind bo h ot hooM and abroad Poro an Mpon quota from t as tna attlborhy 
ae Asm loan iih aad gaau and AeMriean Biliug and bnaung m at tt od s and tqn p- 
nan 

P' ^S^rZaanb^ ^ FIELD AMD 


STESAM worth much on a tlwn 1 coma Its 
smaHialton dessi flsNnf tacklt ca mpla s aqolpoMml 
■ndar tbs d rtet oa ol ou country s forsnoat aaparta 
you abaohitaly fraa, spec al atndca upon ap^ satlao that msy waO 


of dona t 


a t «a you in 
MSS tbs coupon 
id ba rafttttdad 


If yon art not 


-coaarins sons and 

'wbara to Oo ate arc all 
Tbay stand raady ta randte 

M wOrfn wwomit 

,-1 aaoldad. By an 

tasad you aan c a ncal at any 


SAVE A DOLLAR 

ACCEPT THIS OFFER 11 

FIELD AND STREAM for 1 yugr <|2 80) and a oopy of 
Tha Outdooraman’g Handbook (|1 B0>» total valua |4 00, 
fw only $3 00, If you uea tkig coupon NOW! 



covariac traty phaas of 
j and outdoor life It la lha moat complata 
ndy tha meat vahubla book of Hi kind thal 
Tbara art Mt oabiacts crosa 


Cb^tan tnchido Campng and Tranapartatlan Bqnfp 
BH«t Madkina etc Blf Oama Runttns Wood 
Craft **E flea aad Ptatob Shot Ouna *Tnp fboel- 
hic *Wlac ihoo rin s* Gmnp Coahary **Doss ‘Yroot 
PWdnr E«m Vnaealtiinsa iak Watar Angling » 
niBBritaaaans Aniinf Data PtsMiW Baeords Oama 
Laws 



FIELD AND BTBBAM >5 Waft 4 Mi Btraat, Natr York N Y 

Bend me nnr auKuine lor om roar ud • copjr ol THE OUTDOOES* 
MAN 8 HANDBOOK I aaetoaa 81 


tafi tha Itaot at tkf Mtar to the tear aad drif 
diaabilao to aainialMd hr 0 d Uhto wia at 
levU ha t Sean the Oest sag mr aadSi Whan 
s beOir whlah hu baan sMwnfSf NMp Is 
ahaekal the wsterleni diggn 

a«M5> r r P mIcs Mp textbooks 
. bba eiavsB il 


;) mettane of 
vbm SM whet thap atau A We bnte nare* 
■ion any Hat of all tha motleoa of tha aarth 
Thare may be atavan and there may ba mete 
The aarth ylalde to tha attmatfea of avaay 
haavanly body ar end ft Wh wU aama a 
few of Itn motloBs bpt aannot agraa to glya 
a eoa^ifate Ust Retatloa an tta axla c«v«> 
Intlon aronnd the een erntton wUh tha ana aa 


tha aanter o# srarlty of It and tha mao an 
Inesalar motion ao thnt tha polo morte In 
tha inrth nutation praeaanlon of tha aqnl 
aoaen Than there are tha derlatlooa made 
by tha ettcnctloi) of Meranry Yrntna Man 
Jeidtar and Batnm Three last ara vacy 
There art doebttaaa others which 
we have OTorloohad Moat of theaa ate siran 
la the largar aatroeonlaa each aa Yoiinx*e 
liannal 

(14800) OMR inks WUch side of 
ante ar rather whlah wharla tend to laara 
the tmed on tnnl t the maehlne nroiind f la 
It the ludda or ontalda pair? What effbat 
deaa a alow ar fsat t m harrt A If a anr 
turns n aomar too fast It oractema toward 
tho otttaida of the aorrr and away fraas tha 
aantar ot the eonre Thta win moae tha outer 
whaala to pmai bar tor oa the sroend and tha 
I nar whaala to laava tha gronud Tha only 
dHFaranao between votee slow or fast aroend 
a anrae la la tha dasraa of tha dangar of m 
OT artun Qo alow a d you era anfa Tha ont> 
ward thmat aa the ear wUl not ba anongh to 
neddant Qe too fhat and you ann 
nagetUte an orartum arary time 

(14867) G P B sskM 1 have hnd my 
eftantlon oepaeUUy enUed to the HarMan Ray 
Theory and as I am sadly tai want of Infoiwa 
tlon upon thle snhiaet A Bartn e work 
■ n p pHad the experlmreUt proof of the MaawHl 
theory thet light la an alectromagnetla aCbat 
Ho danumatratad tho eniatenae of aleatroaeg 
natle wnraa by meana of hla raaonntora. You 
will and thaaa exparlmanu In a y aoUage taxt^ 
hook of phyalaa Oaaots la good ao too k 
enrhartn Hrruo eKperlmanta laid the beala 
tor wirelaaa trlagmphy a d ha Jnat misaad th 
dloM rary of X mya. 0 probably wo«M hare 
datoatad them had ba lot died at tha early 
age of ar yeara No oaleatlat haa baan moit* 
deeply koMtad than ha Ha wna racognlaed 
aa one of the most pranlshig men of his tim* 
Wo ahouid not ot n HartalaB Ray 

Thatry Wa rise Id any the Baparlmanta of 
Harta ta damooatmtlng tha MarwaU thaary 
^ work msctJie Warae wan pohUabad In 
aftar hla draib 


(14868) B 0 P ssks (s) Whit Is thi 
ahaealcnl sisatSon (or aquaUo ■ for tha aetlao 
taking plant whan (1> ablorliw gaa la peiaad 
through aodlum hydioxida aoletkn aad (i) 
whan an unoeasUnad mlxtnre of hydregan and 
in paamd ttrongh aodlnm hy 
drwxlda? (h) (1> What are Ttoagir hate 
and (S) how doaa thair aation eompere srtth 
that ef yanat or motharr (a) What la tha 
eomptata aaplanatleu ef tha feet that whan 
aipatalB of potnaatmn dkhmmata or Una Tit 
HoL atn^ are a r usha d the e^ of the pnlrar 
toed anbatnaee U Ughtar than that of the 
eryatal? (d) Why doaa the lowar eorfue a( a 
meet of tee en a pavement malt In the ann 
before tha nppar one? (a) (1> In nelag a re- 
Uatanee ar ballaat eall in OMUBoetton with a 
aarhan are tor a pmlBettan lantam an a lUL 
veU dreelt, haw CmuU It be adjneted to aoi. 
enre the meat llpht Without hoatlag thd aoU? 
(i) If aott henta hhauld reatotanoa be In 
t <8) What would be 
tor a aoil whkh wu«H 
on aneh a abeeltf A 
<a) Ton wOl tnd tho maathmo for ehkftnojgHi 
aodhtts hpirexMe gtrea to Alex Adth e 


The book gtvtS the reeatkme tor poti 
eC ooerne thw are toeonma tor aodlnm 

CL PP Bn + BOCt 
The Met -f XOH give KOI + RUD 
And a# HOC! 'f EOH give KOCl r 
If thle le PMaeei to a untfe 

cv + MBOM gm sxa H- na -f 

WHbe Jfi fir lbs K aad yen have 

ear ltd. ~ 






ATENTS 





Binod ex iiviiw/ 
in rnnay «gaw go i 


tug over m 
mMem lu In 
hi tiguro to 
inyixpMUito^ielmt ^ 
Book on Pbbwtg lg suifc 
qOM* Hus oxplgtRg owl 
btniu ite^ ta ngnyd to 
Tirndo Morlieb Fui 



MUNNAOOW 

tSEfUBSSr^^ iJWOBSralaC 



BotoBrtlSa Amartoen ft U per year i 

to paatal or aaprsaa manay asdar 


Qasiified Advertucamds 


_ _ _ to nw a Ina 

No Ima timn tore nor mom thna If Imi aanwtod. 
Ooent amuB words to Urn Itoa Al ardste nsmt ba 
■ " to a 




YOU CAW navaa bum aas i ir u kmim ofy 

-> to asrvtoa Aon A now « 

lly Tsemad by anynea as toa 

—istofhui tog jiuntem__ 

_^ ymi sai atmuo to Be mssmiiw 

MMH 80 BM 81 l^BOTmPVIW H DMv Hv wVRR JHHa 


WTW TAitnAi naa suanrtig _ 



^‘isasw/T- 


iNVBNTOna 




-■1 


mm, m mtn RMt wtt 















fd m wm ^m 

i« BMrtBnili 




INDUSTRIAL 

ENGINEERING 

It htHH MvIM la « Hi d<|Bifttd> Ihor 
wnr bjr iIm ladtwtrltl iMtitate to 
thomiaji of omo Thmj tra tho mm 
Who win bnAo tbo impoctnt OMoailTt 
wock of ptodoedoa Mtoy of ilMm tl 
ftodj hyro Intfftnid tfair ptUritt from 
3 Difd 40 l% ibolromlBliraiilltlftoia 
0,100 to 08 000 par ytor 

U iroo era InttMod lo « otrtm 
lo Om aott BOflfOWdod piofMtloflt 
Iho ooopoo bidow viU farloi yom 
tompitit MbfOitUoo oboot oor 
troktag fbr loliNtrUa Bo|bworla| 


t lM 4 i«lifllMo^llowYorfiOl 7 
Noom 
4 ldnN 
nomfli wofK 



Mf MtMWork 


sore musc/es 


Whstor tb«y eom* 
irott bndwt or evor* 
wofki loro auMlis 
wffi <|iil«kljr )rUd to 
iIm sooOlBf oOset of 
A ^ oort to ot Jf> 

JR»k kfitUr ioto tb« 
iAmIM • few 4 T«p«,ef 


f "bo it Olo prottuncioHon of 
ofoDUEzhnoword tho loocdionor 


WEBSTER'S NEW INTERNATIONAL DICTIONARY ( 


fhiJ mmmmr ‘a« U DOOinh«ii twop > . . . . . . 

AC MEMUAlfCOLSpniigfWd mS 

mnd PUKM PoeWh MAjoTMfc. *- 




§ 


'-Jluniks to a dood 

AWHiTmG-AnGns 

BRUSHES 

—^Bikers oftiiemdlMqs get 
n / dooddeab.noduondsx'’' 

■ / * amd/^rnmtmti til —imm 

JOHN L. WHITIIfU.I. ROAMS CO. 
-^ BMtMi, U.S.A. 


MKlM • few 4 T«P«.ef 
JjlJgJJ 


[) -i i| 




STEEL SHELVING 

ToolStands Tool 
CatnnetB, PrcMed 
Steel Bench L«cb, 
etc. 

X4jWCtlshgw c 
DAVID turrars oon co 

OmoMmI WiMSm 


^ssvios:.^ 


Aijsovbi.ieJ^ 


Swirtmw tciMf tsti wm go hand ip hand 






















































































































































































































































)o sca^mnc 

Who 

was the 
Guilty 
Party? 

T HFV had been ingagrd for monUia—soon they were to be married— 
but on a craa} wager bo bod gone out iKith tbii other woman and 
I labelh had found him out * 

Angry—jealous—her heart breaking with outraged love—who was to blame 
f r what she fhd then? Women called her gmlty—men calied Atai gudtv— 
but O Henry—who underatoid women—who saw beriOath the surface and 
found (nl) a faint line between the angel and the sinner—O Henry put the 
guilt farback in another place— 

O. HENRY 



Mover the world froastkomatoillMloltho 
hm n a ia a Is kaowa* Hm rtsriM are on tho sla 


Im nooM Is kaon His rtsrim are on tho stago, m tho mnviss, 
In n swspaga rt » books and nmaslnis C Ji ato PrindsntS 
aeelslM Us arndni Iho man on tho strool lovos htan for his 
bnssannssa Hohosbsse m B s inmi s i os oosvotsolhr known as Um 
as oft nno t sd os Sl|obospooto<—m thort/nU itorios oio 
now an IndlsponsoUo port of tho hbrary of ovorr woB road SMB 


I ora on tho stoM m tho oMvIos* 
napaUnos* Ctmopa FrssUanta 
on tho Btroot lovos htan for Us 


Once In n^v amfratkms a msn w bom 
In whom Qurtts the flrr f beavfti'-Ue 
world calls such a man a genius He 
flfimrs Into the world like a meteor The 
heaven gtven hre Is I Is and urges him on 
Of sadi was O Henrj fie hss the % Won 
of the seer He srrs Into tbs hearts of 
men as though thev were ossed In glan 


He u the past tHlrr af tales sad the 
power within hm has given Itsdf to the 
world in profowem sun variety He has 

S ven us more different kinds of s mdrr 
1 stories than anyone mho ever Ihred— 
there Ian t a slnf^e page that is not a Uv 
Ing hreathlng entit> Ihere is as inorh 
▼arietv In th^ asln ten different authors 


Hera are offered yon Free such Masterpieces of Mjsteiy Adven 
turr lawe and IntemattonU Intrigue that they set your iniagbiatlon 
aftre and arouse the sery lest that is In y i—stones of Co^s and 
’Hhnplrcs of Plots and C mnter Plots of State Secrets, ^pteSi JOlphi- 
matir Intrigue the n idi an 1 him dt f War the mtneate madiinery 
of the Secret loiiie stories of liOrt and Adventure swift moving 
and exciting 

While They Last! 


It ha|]g»eni that we have left ver from / 
last year s I ig sale a few huncHrod eopiss * 
of iho beat atones of % Fhittips Oppen / m 

lieiiiiv-7 lutodid vdumes^^be oraam / 
of praOtnt-day fiction Wl^ tbsy / ffWttWI CO 
last we will g v( one ol tneseT vol f SS |rvhn FWw 

m I sets FRFL with Mohoet of O / llswtig|€aiy 

Henry When these ibw hundred ^ 

seta arc gone vou miU be able to JS! 

get Oppenhoms thnllmg t^ee ' iw^e 


seta arc gone vou miU be able to /J^ ^ 

get Opp^hom s thnllmg t^ee ' IwySe T^smys 
pUyU thpur regular price In tba In 


Nawj wbOeyesi ca% get year 
O Weary eel for only BOea 


.darn add 



ro'HA' 


THBMVUWOr /OKCTAnMi > 

30lr«fa«PlM. 

ItowY^kCH, ' 


ItowYwkCiDr 


A1IKBIP.AW 

Taun and Oatanm 

( C ss tf e w a f frsm yegr «) 

To resA the vmt fron Wheiaag the weO- 
Msls s d aMtonst wfll tSmr olssff «f tbS Ogisrsla 
Pike wlddi In tbs rasd bosha as»aan m the 
eholea Go oo to EsmovUIs sad OmI— bus, and 
lOea Mlafc of otrlMag aovOii er tt yoor OdWlss 
Uoa Itao in «nat«rn Ohio tom aorta fto Pttto- 
bttrsa nt tk« Us ArnTnedi a ftnr wMm bwaad 
UaloalowB you eaa t mtoi H. Thn obWtteed to 
tbs OolMmln Pibo are Oxet ibe roosh surfaM aW 
tlM pmtaiton of Ioom atoae Stoon d the extiwas 
d fltoiHy of etaytos on K tn tbe toot of tBMra»' 
tlMu to foOoir the PUm ead third the utur 
WpoMlbUlty of OnOlns ft la the Oret phM We 
ps iies H He heed tv ee while looklas for It It 
aevto oeenired to ue that It enald be naytUas but 
m billy soot trail np the hill b u twe m the faoefc 
doors of the slin o ll ss. But if you son Bnd tt nod 
stay on It snd If yoo Bke sporty Ullr eolne yon 
wlU hove o good dsol of foo with the Cofarein 
Pike 

The other elteniatlve is eousNy sttreeUve The 
Mohovk Trmn eoaiUaed with the Albony Ftot 
Bood sivss o route of uanseol nertt frooi New 
York to Bttflslo Kxcept whofu It eagsre from 
bod «lty povemeats K li la eatriaiilj) Om ilwpe 
throogtaut a d It le so well lasrked thot I 
lowsd H without ony euldloy Htermture cUm 
from Bitflnki to Now York oskliur tbs woy owk 
one# when 1 found no other nwnm of lornttny 
the brldse at Aftnny Vtoia Buffalo mreet ekms 
Lake Brie the route Is ^ daappotatneat la the 
BsnsB tbot H fnOows the Take slesdy ooly here 
and there and for IHl then wsre-three detours 
of miwsessssry Isnptk sod la two SMSS of poor 
sbaraetor It looked as though these worn be 
tilted by the end of tbs ssaenn howwer and the 
oeily oao that was really ssrlous was tbs oat west 
of Brts irrora the stato Uae lato CIsvshuid the 
road is partiralnrly esliihstory West of Qlsesi 
land eao oaa follow the Mke to Sandmky over 
roods that are In Brat class ihaps save la psaslag 
through Hnroa and from gandasky one SMcss 
s outh ward to BsBvtos there rsMaiag an afeoeo 
nattvo road from CIsvsIaad via Bsrsa sad Obsrila 
wMeh le Ukewlae la soed shape The wies Biv- 
redore le then to etrer due west through Fietoeat 
BuwUag Gfoea WaiMleoa Biyan BuCMr XoiL 
etc and jola tbs Lnsohi nigliway at Ggahen 
B yr o ad Fork WayM sUsk to tbs L to sola Rlg^ 
way the short out to fihloago via Warsaw la 
phigsB a let of iseond-rmte sountry road U ssv- 
sral ds t ouiB of from flvo to tag OUlss sash In 
the interval batwss n Fraawot and Ub# laliaan ttns 
art properly Iroasd out ky the new year as H 
appearai they would ssrtately be tide urtn he the 
best route be t ween Mew York and Okisaga for 
im as regards mewl eo w ditlo n s aloao. 

Beturalng to the MibJaBt of hhikway marklass 
a word any be said about the n e w ms iW fOr a 
fixud eyetun. Them Is aot Mosb eatiUkatjen In 
realising after driving three or four ndke that 
the puukers have sessed and that one seuet go 
boon for the turn that was nlsaad A stogls 
pole at a sCrest eemer a fork or a rr sei mad o 
•wans anytiUng and therefore aothlag OWmlght 
rbroogli may hg Ind eatsd by pshg on diag on a ll y 
oppoette oomSM and Turs" br Poloe oot 
aqaarotr oppoelts oim another lor ppoh a f ts hhm 
that Otoe mtut |pm t« pass t n tr rtn thegu Th a 
1 HiLs d uie ll opsto to two ariUstons, however thg 
egraase driver approaehtog os the aide road nay 
be orisM by the gMghi Throogh^ arraage- 
BBOBt to esppose that be ie vsi toe MglWoy and 
allies thto route nos la both dh tosg o as elgas on 
three out of four oo ners are geoSMary to ladii^ 
flOti eomphtotar a tom Betlw X think U the 
nlaa «C butting a onrlted pds on the eome? 
and another a tow yards beyond e» the otndgbtp 
ahead Voad or Snamd the oomer as the ease 
may be Tbo driver then ouleklg forma tho 
habit of oever passikg a poeolble torn unUl he 
hse bwated the pseond pole The sign oa the 
Brat lols owy usoalir be eo sttaAed that Ite 
armw gives the eye a vary Strong so g ee rfinn of 
the dlmetlon in whMb to oeek for the leeoeid one 
This 1 and If be the eUsf veins of tbs arrow as 
artisri hMtmetkms tor the steering band It dosm t 
aaMMitot to mmh ffto I should Uke to toUow a 
pcovieua montSon «d the pahj as t with the fo ll ow ing 
qoscy tor the earn ehlsiy of Ohio road agllMrt> 
tiee When two diver g e nt made sash | urpeit to 
be the Llggeln Highway what Is the matoriot 
froM a n ot h iC etata to do abost ItT 

As a Baal word X want to repeat the pnOtot 
vhleh the Btopmm Anmye^ has several thsie 
vetoed agslnsl the ffrtoBhpihgs ueo of danger 

T*^%xSEVss,^rX 

hlte «me Fg*M ae eteep aOl dgm^ 
down wUsh 1 eould eoari only with sto rhOak 
f r e sM tho y ivfre nto stoop eoaugk to nyiMotto 
mnapvSoto tt I Wft the gtoro n settoo BuoB^ 
mlsuvo of wnsnlng stono can hsM M Mh«> tee 
suit Iten ttoiwtotfan of a soatonipt tor ssnUotti 
th toe stoi#W toe drivei^-and wIm Ss smm' 
to a phtoP whsre tot warning >• sdri^tn todw 
i Tim erigto^ «d too 

tale et Woiai W^t was a psyehologM 


Btosgsto IMU 


«k»MMklki 
tog tahls gontos a tossfir fls 
envy Pgvtkto nr tos ahnntogn 
to sy etom nto tttotoh» iHth a 

Bfit tosp tokea oe bad 
of ladhi paper sarrytog the li 


fhs MHhlhg ototoa of jk ladh 
a sissfir flsv sf togrtlto segg 

i:tssT*sstsgSSi 


tdhi paper sarrytog the tagBHintong Into tot 
oftotoabk These Ms paper sheets hiu no# 
oarsCwItr oso uato d on a heavy MesS sf eaidhcaii 
totoi Sha r p-po tiito d toed tgoto A 
ought blow With toe toirp uoiielia tod ssnns tba 
toto paper to stlek to the htovy euSoM^ TW 
sheets am soemited wHh das thoMht ghea to tos 
roghtartog at tbs othec e n aspn ai sa ptoWs of toe 
same eoveir K ee tmt le^ Yatfaae pimss of tmae. 
to paper saa he im ua to d ea toe oatdheard) to 
feet one lb siirprtood to nota the IngMtaw amw- 
nor to wWeh toe aien ongaged to etteUag op the 
sh^ oaa potah varioue adverttassMBM tovem 
another aleem of typography toaolher 

TIm enrtooaed tom botag duly preparedl. It 
to plaeod toe down on the ntomlmsa plsto uo 
■bova la our twottih ihstsb and pamed tot oMh 
a prw whtoh eosrto a heavy pngnm. Wbrn 
mAetont ptensum has bssa appttsd the ladto 
paper tiaasto sheols are found to he Oimly held 
oa tiM ahaafami ehod Thnr nm eareMto iw 
moved with the aid of a laoletsaed Moage to 
shown la oar tMrtesath sketeh tiavtag toe toksi 
hangeo on the aknutaom Thsos Iroagee am earn 
eee dv e lr etshod by masaa of a spongn mototoasd 
wtto the aeld eohitloB se sh ew n la our foaitosnth 
■kstoh sad rolaked until a sattoMory miitoiTil 
oal Image reonlta 

At this tosge of the proesos we \ave an ahaal* 
Bom ihest oantalplag the four mts of «*—gt for 
the yeOew Im a ge aaother ahnataium ebest son* 
taJnlag fear tote of faasges to toe red ttff 
another toest eootolalng the four eeta of basgto 
to toe h^ and a Baal one eontolatag toe 
^touf toto of imagee to the blaok Tbme ataar. 
tonm ihee ta are aow p h oed on Afftoeaft otot 
pretoto and sto imto xm the eytladers as shown 
Ih ear flfloM sfcsto Ohvtoariy tos yeOew 
Ptoto r sos i vm ysBow hUi of the pmpw shade the 
rto feetlvee red Ibit gnd so oa Tho eitoklag 
Oil Sd toe bardbbBrd toto has hesa done to 
a eaNfgl maaM tost Ito Modag of the various 
hasgai oa aU to IggaMto tooeto am to pertot 
raristor when printed On to toe same sheet ef 
papto 

The priaelpld ef toe offtol pmse hae already 
besa dtotoihed and tin ims at la l Osialti nny be 
notad to Mr itrteMth itoeCeh The etomlalna 
Plata to bnU OB one syilMlsr and Is Inked by a 
US of lab voUsre, and kept snntonwsd by dnmrm 
Int wytor ssUsrs The ahanlaaw piste tmastoe 
He Itosgu OB to toe Mbtor btoahst, wMto to 
turn edfbet a to lanigee on to the Meets of paosr 
tot ore MaadUy fsi thmwM to piuao by atoto 
matin s iii | as i isi The oilsst pmse to eepahle ef 
as many af 4 ie 0 to IMS bapysagjgaa par haar 
whisk la the UMs sd to Bc mmn e Amhoait 
eomrs prtoUd fiaw «P* or four seta of ptotoe 
ot a tooe pnaas a solor to prtotad oa Id SSS to 
tSSM eomu saM hour Natomlly tour eolem 

Thu o^M prdsasS ir pesgltor la that It p sii at ts 
prtoUng on ooamo paper oeotoB os Mgbly ooatad 
paper Tkla to aot so with to wsunl prom, whIM 
angd work with s m oo th paper la ropvndafhNr 
hattM m or estor wmtoMttotoftorUy The reoasa 
fMitt tothtotf toe ifiht a presoam Is appttsd 
sMy pgrt od to half toae dots print. U too 
moM tf mssam to employed tbejdnt to Msihod 
Into the pspM with a i ssiMldgmiiddy heavy 
appeamoes Tho uoaal amtod of ovomototag 
them obvious flAentHss with to litolh'isi to to 
employ a vary aoaroe half tpae mnmS W or even 
ss lines to thetoeb Thfae s sto s ns win print 
mom olonriy on eauroo pUMi but aotovaOy to 
dou am quite PStoatesm nad not saltoUe tor 
hlgh-etom work. .The efflM proeess gtvoi to 
user the eboiea ef any paper Msglag turn a 
One eoated pMof to a ronih aattoM sloM Iasi 
dbotalty to bsto fssnHs are obtatnod with a 
rough Bnlshed paper 


tatoet WoMI^ 


was a psyshologlat 


ymstood w c«T«r y 

^Ctattaned tos» pads if) ^ 

whtog 


^ PkMte 

Hneaiy is a morning etar nU throug h Xtovom* 
her and la h«M vlilbto an,er a b out tbo ttee of Ue 

E Mdetoagottoa wW oeeure on theltih At 
UoM hi to to ST west af the eua, and rtosi 
than an boor aad a half hetom ounrisn to 
that ha should ho sarily vtolbto. ” 

Jtoe to Uhowtoe n BMrabig riar rlMw bdtwSM 
toes or tour haute jorgM toa to oasu 
trmnM aMuiobUrffci M Aquarius and vhdUe 
la to oarir evealag whtto J t ep te aa to be rba ss r 
and obs enmbl e la to Otoratatou 
Vssmo to etin a moratog sifir ghe Hass gbsut 
two hove. V a Uttli mnro, hgM the su Jmd Is 
ssoM SGaMlwnn tom any Sov phumi itotosS 
stsirvers who wU fettotr Itorjlptoptoi. 

Is to mUMto of to gwillr^lhs fif* pIsM 

g gataryu »acsra 2 
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EPS |o oat tooMCtow no di— ■ tho tUat 
f ^ So Qifitttii* 


IHm itecT li^totd hi h» tot dm* la dila h 
£o of tho Sdoattte AflMrieao. It b oooof dio 
lait of tlio pmutmii twdmootet—d>ey grow 
tanr at dio ymn pau^ot ^ UopctMiaUo 
Llllt^n*^^ uid dMontMag latenM in *»««»■«* 
•fidn that watc Afanhaaa Uneota’n 


WrattUng ai ha was al|^ and day wlA tha 
death stronla of a nation tttvldod afslast in 
■aU^tha Ptasldaat yat nuida daae fcc tha yoong 
inaaator who bdioaad ha had foond tOB i a 
thing^dia nation oouldnaa. "LetfSsaakdieot/* 
8 o tbs ^flsloii f 


A 


' PHERB was anodiar young man who was 
X haipadbydiaI*waidentindioeasamadays 
of national strass. HlswasthavisleaofdROg 


fjcglttg pistol patta. to aeedefata tha sandy of 

llfaa« toOf tha naaidant fsaasd dasa to aaeoan 
ags>atidtiiC B.MUngithai 

ahaad and dtop fasga.** 

Two visions niada actual by dm 
faund thna for sosall thlnp In ths 


m$ ham ha baUaf of 


A 

G iven ha oak, it proteua net eoly to 
think of Aa aeom» bat dso of Aa sun 
and dM tain and tba long dm of Undhr tfana 
—facsowaoaay wnumhatmatiliaBnhiathh 
tioc of a co c tt . dottib 

Olvcn a gcaat Indostrial adUaaawagh k 
pro fi ts 08 to ddnk not eolf or At aeom of 
vision in Aa minds of two BO 
ltjpsaag> 


\ 7 ISIONandbolMt 
V tobidIdon*btoaai 
osr C oa anmy tol 
anduto nwouifi 
piodaetaalloyoci 


Talk gMPH* biadt«coata d t tte I 
Unaik Ao Awfetan and Ar sMingi 
bushy ayabtoym* 

ToJlpanet* ha aalA*^kMfs laa Aa Aing 
thBillin«b%k> ' ' ~ 


“G®, 


A 


vmbhiw*. 
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Will the Bearings in 
Your Car do this 



In P^MTOary of dus year m a c er tai n antomo- 
mobile plant a model car of new dee%n waa 
turned over to the chief teeter He wee told 
to keep It on the road oooetontly until July 
first—that hie allowable speed was 45 nuke 
an hour—and that he waa not to let anything 
mterfere with his putting this car through the 
most gruelhng teste he could find 

And eo through February enowf • March sleet 
Apnl laine and May frmete ttue teeter sent 
hie car j^oughing bunging fighting June 
first the speM limit was lifted Through the 
scorching sun of the hottest June most of us 
have ever known he sped often makmg ae high 
ae fiOO miles in a day* 

Then on July first after 29 000 milee bad been 
covered our chief engineer was called to check 
the condition of the ten Timken Tapered 
Roller Bearings in that car 

The ddlerential bearings had made 18 357 000 
revolutions The pmion bearings had made 
53 000000 revolutionsi 

The brunt of the hard going had been borne 
by the wheel beanngs and an two of them 
our engineer found hsmy perceptible signs of 
wear But the taking up ct one of the front 
beanngs a single notch and the other a half 
notch restored the entire beanng equipment 
quickly and easily to its onginal abii ty to 
function properly under all loads at all sp^s 

Twenty nine thousands of such tortuous miles 
as but few automobiles ever travdl Mill ons 
and millions and millions of revolutions under 
full load and at temfying speeds* Yet the 
Timken Tapered Roller Beanngs were restored 
by easy adjustment Evenat luO 000—200 000 
—and more miles a similar shght adiustment 
will make Timkens function m wheds trans 
missions pinions differentials^ as if they were 
new 

It is just that ability of Timkens to withstand 
wear and just that easy achustability to the 
wear that eventually muri follow all motion 
which means such a satisfying peace of mind to 
those owners who dnve vehides built by the 
422 Amencan and European manufacturers 
who use Timken Tapered Roller Beanngs m 
their automobiles trucks and tractors 


Tim Timken Roller Beericig Co» Canton, Ohio 

Tfcufciw T)»>wl till r jbr IW i f i mrCW i Tntdu T Mttn 



TIMKEN 

Tapered 

HOLLER HEARINGS 






Mow Took, N y SofciorirttoR pHoo 
8 1878 
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The modern, highly devel¬ 
oped, self-aligning ball bearing 


18 due to the world-wide studies of Icy engineer s , 
and the experience of The Skayef Ball Bearing Co 
These made possible the development of the Self- 
Aligning bearing, whose q;>eeial function bendes 
carryu^ radial loadta^ is to compensate for shaft 
misalignment 

The entire en gin ee rin g esperie nc e of ov organvetioo is 
St your diqioeal You are ntfed to snbnait your bearing 
problems to os for carefol iad impartial eonsideratioo 


The Skayef Ball Bearing Co* 

S tt ptnim d ai tkm JtegeMf ef lAe AecUeldHV for 

aKP* IndurtriM, Ine. 

16 S Broadwsr, New Yorht Olg 
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fovr flnt Ume of ia^ 
I wvlMi^iUr tfcnnrnno AMnnuui, iho 
Ife^W wftat WT moch Uketho 
pori^^ Ho# 
ungnAl «tor ttte tbt duumoT wm 

tpMf MWdI di B iipormogt tn oor mlndo. Of 
cHotftk AftoF doeaoo ^p«t to ct- 

tMM to too iHibM of proettcal Amri* 
COSO Itoft mod* tto wy wdl KeqwUntod 
vtto too Wtfi 0>4 dtsUMo of oar largo 
cMo Ojt mtorss Imt oowrthotoOi, thoto 
to fto gtiiiMiiBC too toct toot wo Iffoko 
away fma QiO jWMral otylo of our ftttmr 
wotoly oM noatoiy odittoao. uito too 
oelor olroOidy rrforrod toi w« waited tor 
too fiitonawi of <w aadtoooa. Aod atm, 
nootol wot h a after th« Arst toouo of oor 
no# iMiiiUlr has appearodi wo And oor> 
odMo toowikvd tel dll otdoo wito tectevo 
oad teoaiMON of a togWy eontdliiMBtary 
tono, iht tmi/nmm boa botn moot gratl- 
to e x oaot of what wo bod dirod 
to tor; and. wtiat to moot Important, 
ito md many BOW roodora aspNottog tfaotr 
■attofiMitlnn ovor our now torm. aloof with 
our oki-ttmo reodoro and UfM^ frleodo. 
It doio oeem os if wo iball. thorofore, 
cBBttoao to Borro oor frtooda of old. white 
ofteBfflnf our drcto to numy now rcadoro. 
80 mMh too hettwr. tor It mnot he ohrloao 
to oU that too lorfor oor audteooo the 
hotter and groator wo can make our Jour¬ 
nal. Wo apfwedate the hearty opplauae 
that hoe f rae tod our Initial toaoe. 

I MrOBMATION to tabloid ftm to tlia 
purpooe of the varlona departnwnte 
of tUi jooAaL In the proparatidk of the 
ttUBwroiui notee whteb appear under rarl- 
ow boodtofi, we read a laige number of 
domootlc and foreign perlodloate, Ootein- 
nwnt roporte. papom read before teamed 
eoclotteai and other tatonlcol Utoratuni. 
tn toct. our hit of **exdumfMr'-that la 
the uuna gleeo to pertodteato received tn 
our odleo for too purpooe of review—to- 
cliidea well Over on# hundred domeatleand 
foielga pnbUoatioiia, not to mentlQa toe 
numerooB aotidted and unaoikdted Oov- 
enoMOt and onglneertof reporto whldi 
oonetoband. Prom a five-pafe ortlde we 
prepare a 200 -word note, but to thooe 200 
wordo we ondeover to cover the main 
pointe and tboao of traeteat totereot to 
too faamrai reader. Thto boUtaif down 
prwwaa, oo tt wera to o 80 of our moot im¬ 
portant j( 0 «, and by no means toe teoat 
totefoattof. even tbmifh the product may 
not be a true todfcatlon of the amount of 
toM end effort q^nt to Its prspcratloii. 

F BOM that wondsrful storobouse of 
hnoolodfe. too UetropoUton Uusoum 
of Arh ootoo the data and ibe lHustrattons 
tor toearttdo enutlod ***rbo Mo ch antow of 
too Pipe Organ," appearing on page 118 of 
tbtoiSMMi Tlito to by no means toe Arst 
ttttte wo bave turned to that tostltutloa 
tor data and illustrative material, and we 
ate pteoosd to flptf that on so many occo- 
oteos our eotanma have been tot medium 
1 ^ Hgtrnm^ the ooope of toe MuoMim's 
agbftlte tor bayteul too Umlte of New 
Torttaty. 

to no AWter bobby than radio. 
AMbOOD amateara to tot 
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suggMUon, for we have often dtmned the 
head 'pbones and listened of an evening 
to the amateur nnd commercial tnuuanlt- 
ters In and about New York, with an occa- 
shioal radio fetetthooe thrown In for good 
measure After welglilng the matter care¬ 
fully, wa are of the oplnlcm that even with 
our Increased spaco allotment. It would not 
be possible to devote sufltclent space for a 
real radio depariiiicnt We believe there 
to a aafttcfmt number of journals devoted 
excluslvety to radio for the present needs, 
bnt—nnd here la the point—those journals 
live to close to radio that they are gener. 
ally unablo to report the blx happeninga 
In that field to every-day language for 
the benefll of the layman It la our pur¬ 
pose, therefore, to keep close watch on 
radio devolopmMls, and to report current 
achlevenienta of bremd Interest. **News 
and Music from the Air,’* on iiage 104, Is 
typical of tola loirpose 

N O matter whut may be the startling 
chungos In this new monthly Bcnsiv- 
Tmc Auksk an, me feattire Htuinps It as 
b^ng of the oume tome and kUigw ns the 
old Scmrrinc Aicicau an —the irictortel 
couiparlHona. Many yeum ugo thin journal 
set to work making facta and hgunw tell 
tlielr story to picture form, and the *’pte- 
turixod* atatlatlca thot bave aiipeared to 
these (Hdunma have Imen repr^uced far 
and wide by newspai«rs, nmgaslnea, adver¬ 
tising men nnd others. The railroad com* 
perlaon appearing on page 85, and the 
“Leading Armlea of the World, on page 
06, are typicul of that technique In mak¬ 
ing tliese compuriaona, (he 8<?UENTiPfo 
Amkucan never allows Itself to he ted 
astray Into the use of “ptpeHjrgan** dla- 
gmniH, with their mere straight lines of 
lengths ct>rre«pondliig to the luagnltndee 
to he compared We always did and aL 
ways shall follow the idctoHul at>le, where 
the tiling Itself Is pictured more or tees 
oonvmitlonull>, the bulk or volume of the 
figure In three dimensions lietng usually, 
though not a1wa>s, toe vehicle of the nu- 
uicrlcttl coni;Hiriaun 

O UR main problem to not an much the 
obtaining of auffldent Sonurrmo 
Ame«( an moterlal as It Is a uiatter of 
finding Hufllrient qmce In the prepara¬ 
tion of thto laauo we secured at least 58 
per cent more material than we bad apace 
for und It was with considerable disap¬ 
pointment that a'e placed astde certain 
artlcIcN for future IsHiies. But some of 
thlH Huntlus material to u firm foundation 
for Uie January Issue, wtikh to certain to 
excel all prevtoua efforts. There la, for 
example, an excellent review of the riae 
of Illuminating engineering liy M LueldeMi, 
well known lllunilnathm and color author^ 
itj, which came in Just a trille too late to 
be Included In this Issue The same may 
be mid of Dr K J TA>rlugs article on 
bitmblng and tonnb sights. Or l^ortog to 
on Aniiy onhinnoe emdnner who baa ape- 
ctullxed In iilnraft armament HtlU an¬ 
other. rtilirlerl “A Uarlmge thrlrta,” deato 
with u hlg problem confronting our targe 
cities. A numlter of artlclea crowded out 
of tots issue, but aviUtehle for the Jan¬ 
uary Issue, deal with Important engtooar^ 
tng undertHklnga, fiuch m the propooad 
Hell Une around Jersey City and Now 
Yc»rk. by OuU W J Wilgno, the new Alas¬ 
kan Railway, the latest flood protoctloo 
meomirea tn the Miami Valley of Ohio, 
Philadelphia’s elevated railroad, and ao an. 
Dr Harries, New York’s deputy poUea 
commlsstooer In charge of traflie, baa 
prunitaed to write aouetolng for ua cat tlw 
handling of trafllc to and out of Mg dtteiL 
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WILLS SAINTE CLAIRE 

I he Mo lyhdeH urn Car 

HAT car that quickly and eanly passed you on the boulevard— 

That went comfortably over that rough piece of road with¬ 
out slowing up—when you had quickly to apply your brakes— 

That seemed to fly through space on wings as it whnszed 
by you on the hill— 

That made the turn with such ease, without slowing down— 

That was a Wills Samte Qaire, carrying an owner enthusiastic regard¬ 
ing Its new sense of comfort and seounty, its Mo fyh den um construction, 

Its graceful design and remarkable acceleration 
You are mvited to give the Wills Samte Qaire most cntical examinap 
tion and road test It very promptly demonstratos its superiority 

Ike 8 cylinder WilU So nte tUnre it bndt in Jemr modelt^^ Peewmer Tonnni Cnr 
4 Ptt^ienger Roadster 4 Parnnjer CoaW end the Sedan with 2 ntunbnry tents 

C H WILLS & COMPANY 

^eitysvilUOldtefa^H 

ffeadrtir 

A onrM fh» sms mho bmfcttoo'- 
Pitmhle aeot in rent ne nmm d Mu imo 
fie r seoM eom/oeUh h ‘’Sody Anu ho d in 
mnroon NemporiUmiOrumiftnon 
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Prehifltoric Scidptuie 

An Aoeonnt of the Discovery of Tvro Bitons Sculptured hgr the Qcd>lfagnane of 25,000 Yem Af<^ 

By Prof Henry FtaffiM 0$bom 


PreKi6mU Americaii HoMitm ot Ifftttral BMwnr 



Chateaii dcs FpM, thm rattdoBCt of tbo ComU do Bofooon boot Moatooqoloa- 
•xoctly w It oppoorod ol tho tboo of ito dkeovorp whan lioitod hr tlw writer w 

k tho MoU howl wodt boot ii 


■tooqBloo«ATOBto% Toolooifc PlTitoOi AMf; btnuMoof 11 
writer iR IMiTCoaU# doMfoMR wlthite throo oiao (k 
do boot Ib oddch thop obIoiw Iho eoron. 


of At Tbo #AbMb«ft 
ini>» two of whow oio 


T UP preblfltorlc men of Italy Spain and Franco 
wmffht the icreat belt of Cretaceous limestono for 
tbelr shelters fOr tbelr flreplareo (known In trance as 
fopoM) for tlielF tcmpteo and when tbe great art 
period developed ftr tlielr galltries of drawings and. 
as this article narrates of scnlptare Here were com 
forts mt (f our sort it is tnie but far oupertor to 
BBvthlng they could crfNite with tIHr hands with tbe 
ntde isils at rhelr disfMwal Imrlng the last great 
glaciation tlio f urih c f the series of Ice waves from 
the Sciindlnaclan peninsula and tbe Alps which swept 
down over >urn*o nicn of the very inferior Neander 
thal race ucv*upled tbe aheltcm and entrances to these 
caroms but thus far no c^ldencw has been fi and that 
they nctnallv penetrated tiM mysterious r ece s s e s he 
vend tbe entrance These mysterious and even perilous 
rreesaeo were f^^umted by the care bear while the 
Neandirthal race wis at Its height 
When tbe urtlsUc and courageous CrO-Magnon race 
^nlered l^uuiie they m t cmly drove out the Neander 
thals and Uuk isiasesslua of the slielters and caverns 
lut thee Mion began to penetrate the bmermoot labgr 
rlntlis of tbe caves themselves not apparently fat pro- 
longed resldinre altla ugh Arefdnoes and small dsporiti 
of flints frequently occur 
deep althln the caverns 
but for development of their 
art llineatcne walls worn 
smooth by subterranean 
streams attracted the artists 
fur engraving with flint and 
for painting first in black 
and then In several colors 
All this art Is tbe work of 
one race very snpMor in eo 
doanmt and with keen 
IH wen (f observation and 
und ubted love and admlra 
U n fur the beauty of anl 
mat life Having now per 
sonRllv ixainlnid hundreds 
of drawings und luUntlngB 
In the lw| (uvim recesses 
(f f ranee ind Spain I feel 
that I am quite justified In 
nttritutlng UuM unusual 
flunltles to a race that ex 
Isted hetseen twenty five 
and forty tlausand years 
«ft> 

About thirty of these art 
ravems have been f und In 
France and Spain contain 
lug drawings, engravings 
flint etchings and paintings 
bat nd a bit of sculpture 

This exception was snddcnly Intsrisr of tbs Tne d*All 
rsmovLd early la tbe year 


1014 by tbe discovery f f tWo blamis sculptured in day 
la an art ca\ern In the cent^ Pyrsnaes In tba heart 
of a small limestone roountala on tbe property of tbs 
Comte de Begouen, from the top of which one caa see 
tbs whole central range of the ^ra ne es 
In 101S I haidMBiad to he near Saint Girona In tbe 
Pyrenees two davs after the discovery of this nsw 
cavern which received the name of the Tnc d Audou 
hart ihe dlseoveiy was nods by the sou of the Oumts 
de Begouen mere sirtpUags at the time who had 
maured from their father permlsslao to build a small 
iHHit In which they might paddle up the stream which 
flows fnm Uie entrance to the cavern About two 
hundred fett from the entrance they found a llmestou 
wall ten feet high and cumbering np they found the 
entrance to the caven Betnnlag for an aoetytaoe 
lamp tbe hoys explored the side walls, on wbiefa shout 
three hundred feet from the efwttbig they perorived s 
number of flint engrarings Ther hurried bock hene 
and communicated tbslr discovery to tbelr fotber who 
hastened to thif spot, and thus anotbsr cavern was 
added to tbe long list of those which bsve ben made 
known by French arehae olo g l Bt s Two days later I 
happened be arrive accompanied by Proftseor de Our- 





tstlhac of the Unlvsculty of Tonkraku With character¬ 
istic French roorteqr the Oontd ds Uegmisn inristed 
upon our bring tbe first tu enter the cfaaipber in whlcb 
tbe new drswUi* had hnn found This msmorabts 
experience U described In my Men of the Old Stone 
Age 

Tbs origlnsL csvectt wss thoroughly eiphMed snd 
found to contain a few tetereetiRg richbigs but nothing 
of very grout importsnee A year later however Just 
before the hegtiming of the war the sons of the Comte 
discovered a %ery small openhig kutfug upwards—«n 
opening so narrow that It barely ptrmitled the pasasge 
of the body oen of tbelr smsll frames^ They pursosd 
tbelr upward sinuous coum c ra wl in g Uks nlanumdsrs 
on their faces and pushing thrir ucsiylsBe lamps bafore 
them through psassge sfinr pssssie. until finally tiMy 
retched a IsrsB chamber riwnt fifty feet long snd folrty 
feet across with criUngabsnttwrivR feet la bright At 
(be end of this chombur they found Indleatloas of s 
circle wtttiifi whJcIi were the modris of two hfson, bnH 
and cow lying partly on tbs ridn The ttiodris won hi 
day as fresh as when they left the hands of tbe prioi 
lUve eeulptors twenty five ec thiity thousand ysars ago 
TUS shsolotriy unignt tOsmurif firiOuaded ad the 
uKhes^kdlsts of aunps 
Tin ebanumr was turmed tbe 
asifs dsf bUoas sad soon 
after its discovery wss 
visited by two Isudbig arch 
wo k fil s t s Of Fmiic% Pro- 
fessoe de anl 

rAhM^snriBmit 

Inst smmntr I tnd the 
^ ^ ^ ^ ■_ 

avK oppertuatiy ec sesmg 

ikia m rn m m r t mr 

mk iteoammal 
VMM 6* B«MMf • tor la 
VM BMMtHM ^ rnim 
MWfciti IMM 
gftm M, MTffl imh «»■ 
UMiM «h« VMa WM. 
m8 jam mW w 4 M tMr 
KBIMI MMiM Ov pwtr 
ttow 

Iff ItnlMy 

winmm .wnnsemt nHnuar 

w».0 

Mgsd thsnsvfo ehch tudridnl 
uven in msirvBn punm wSfi 
ftmssid m h mhMfek 
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tmpmkni dm! n«d> 

2ffi*SSSL«L*SLi2 

iWfelw iflIlllW IW piMMfA 
trai M- 

MtC lt#ii «»« ettw^ «Mi 
msuMi 
!Um wort a»4 
tNiwn-'Oitrtri* chtttm l« 
tito Urticow wiWMrt WON 
rwwort 4. Sn*..aq« tbo 
OiMrt Ji« rtInWMir *rtootM 
■IM rtto wtHnw M tbo we* 
d«0 W«M ta « jiniftHO pot^ 
ipnwfUK ftnt la a ttaaio of 
odad, tMdp to OOBtMnpUtO 
(»0 of tbo ImaiMt wobdm 
ctjHNiiita^art 

1|i(|i.liUoa.lartMi1;el«ht 
mm memn mgth. TUtf 
diamMfi id am atak tad 
ftawla #(* oMrlr iadlcated, 

Hw tool wart lo atui fNib, 
and w rta aootjriwai lUbt is 

portad mrir awaad tiw 
sori^tara «M oassrN s rtst 
tiMas dUm art two uasteo- _ ^ ^ 
otoettk In n ttn* towd ^Hw tiw WftSM scnipftm 

T« 

«f pnporthMi md ••PPW™** "T • 
troQi «£ mu*. Kuiby li 

« ttdfd pdHlr flnlabed Mm ud n modtl of a ft m r th 
wUdi m*3r HaT« been urriad Into the cnv* to tid 
the eeulptor. Tu feet sway are aeveral roll* of f r eah 
cl^« IndtuHng that the clay wbm carefotly wor fce d 
wiA tbe banda beftitv befaiff aiiplM to tfaa modMlsf 
prooeu. The model* thettuelvei give the Impreealon 
of haytag bean carved oat of a aoUd block of clay, 
with the addition of certain part*, like tbe tall, bonu 
and maiim from the roll* of day nearby 
Mimt twdBty-flve feet away 1* a mall depreaeed 
ctiamber called the eolle de doaae. Here are freah 
hand and foot ImineaattJOa allglitly coated with drtp- 
tringa ftem the Umeetone cetUng above. A noiuher of 
hid idurka are perfectly pruei^ and the Oomte de 
B ege o en inaleted on ralatoff one of the natural cast* 
of thii heal ot pMhapA an andent acolptor u a gift 
to ipt Amertcan Knaemn of Natnral m*tofy, 

Hd Uttgaag* or deoerlptlan can pooriMy convey to 
the g|M myatorlou ImpnMdoo ilvw by tbe eham* 
befitaett One ta overcome by the myatery of the great 
UttobMjjr dC the human aenu of Intelligence, of tbe 
hnman agpiedatton of art. perhopa of the reUgiova 
■cidimMit which anlmatod tbeae aealptore of the Ord- 
If^ gtyie age and laaplred them to penetrate the deepeat 
nrriTfT of them cavern* with my fMble lamp*. The 
modve of seulpturi may have bean in a aenae propltta- 
tovy to aomeauperlor power or divinity ThU at leaat 
la tbe prevail theory, wbidi U atrengthcned fay the 
dleoovHT of a large chambu 
m a neIgbboHttff cavern 
erhidi hu reedved the name 
of £m Trelt yVdPM to boapr 

of dm three aone of the 
Oototo 4* Hmenm vrho dia- 
cMmedM* whin Um Trou 
eedpaa the chamher to fairly 
coTceed with mural engrav 
toga H my available toot 
oCameehu 4 deelgn mm 
itj, and to ode comer of toe 
ceUtog ^ fldttre of a eor^ 
tmm, or medtotoe mas, not 
miHteiy dlMdmtlar to toe 
dam^ flguee found among 
Ihdtaa trlb«* of 
mm Weat'^m hudpnwi^ed 
with IkmWthebn^ COT* 
hAjtnl^ 
n enrtf, ^ 
iMdataOs 
t th* Jppeee to 

ttssr£-. 
'E^ss^ 



The twe Weana acahttfed hem the red day fennden the leer ef the ^aalle de danae** in the eavem of 
the Tea d’Andoebaiis Left-hand iguve tepteemta a umIa the right a femalA Maoa. The modela are 
•epported hy a eantral mau ef day esactiy u ther wue left hy the aenlpten about 3S,Mto yeara agow 
(Photegnph by p a rml aa t ai ef IL Jean Bnndma) 

and a model of a fo u r th oovered with a browniah tint depodt from tbe muddy Tbe metlMid la not hi 

d Into the cave to aid watera of tbe atream which made tbe cuvcm. In order routine testing of ordlnn 

ue eeveral roll* of freah to repreeont the light natural ootoiini: of the hair of prechdon rpsnlta are nr 
f wu carefully wor fce d tola apedee of horae the artlat, after aketchlng in hU liere requires the oImpf^ 
applied to toe modritof oatltoe acrarately. acratrlied off toe brownirii coating, ent with reuIlaJng preri 
Ivei give tbe Impression exptswd the llght-cnlored Umeetone beneatli. and thus abiUty to a greater extei 
f a aoUd block of clay, portrayed with remarkable lldellty tbe light coloring of is required In llie ortlin 
mrta, Uke tbe tall, bonu the under parta of the body which Is observed In all The procedure of tbe 

ay nearby apedca of vdld boraes. The greater number of dranlngs of a record P>rm and ci 

ly la a small depreaeed to the Oavecne dea Trola ffrlres are really etrhlngM. veloiied In coonecflon ^ 

gofiae. Here are freah executed by removal of the dark coating on the Umo- of ilie method In tlie flel 
lightly coated with drip- atone walla, exactly as an etcher works today We are und edkient method I 
lag above. A nuiuhar of Indebted tor permlaaloa to pubUali thcao photographs mended to those vho ti 
erved, and the Oomte de to the Comte de Hegouan, who referred the writer to a on large scales where 
3 tte of the natural caata forthcoming paper by one of the leading French arob required, 

ncleiit aculptor u a gift neologlatA I'Abbe Henri Bnnill, for nuthenUc descrip- ^ a# i 

Natural Btotoiy. ttou of the mimerona etchings of many kinds of animals miaiicuQii oi i 

, can posriMy cmivey to ^-horseSt rtdnoc er oaee, mammotha, reindeer, stag, enve 

Msloo glvw by tbe eham* beat—found wlUito this remaricable cavern. rpIlB esaentlals of a f 

Uw BV-teiT Ot tiM greet .. ,_gr.!.. * Pt^j 

• of totaingenca, of tba tTgCMOIl TMt Of LAJgo Uapacity acUCO train tind llijueftcr T 
[lertiapa of the religious npHH accuracy that can be obtained from large stagra. ilellvers air at 
me aeulplora of the Ord- I weighing acales la not gensrally known anumg en- mutely S(MM) iwunds pe 
I to peoatrato the dsep^ gtooers and others coooer ned In the subject. This sir purifying train nm 
; my tosbla lamps. The paper outlines a sdentlflc and aysteniatlc procedure for ing oil and water, an 
bean to a asnae prepltta- the accurate test of large capacity compound lever which are charged wl 
ir divinity ThU at least acalea, tor a method which haa boon developed and used sodium hydroxide, cairi 
h U strengthened by the by the Bureau of Standards, largely to oonnecUon with tog carbon dioxide and 


S’.SS 


Its work la teattog rallrond 
iimster track scales, and 
grnto hopper erales, but the 
plan can be adapted to the 
trtHt of almost any compound 
le\cr HCflIo. 

A pnlnt(»d and graduated 
eente la arranged for reafl* 
Ing the position of tho laniiu, 
and the errors of the scale 
are deternitoed from olNwr- 
vatloQs made upon the beam 
while it swings freely The 
ntethod of recording data 
and of (h-temilnlng the re¬ 
sults U very stinllar to that 
wUtrli has been In use In lub- 
oratories fi>r pm tskai weigh 
tngs on fine ec|uul-anii twl* 
ances. The metluKl of tak 
log and recording t)ie data 
also tends to eliminate Ute 
personal equation, to point 
out where mistakes are made, 
wlien kuHi occur, and gives u 
very complete record of the 
test which will prcsrtit very 
I understandable and detsUwl 

u*** ./iKk"****“ Information to any one who 

ibont XLMd yeara agth ocemdon to make a crit 

IciU study of the test 

Tbe method la not suggosted few uwi In the regular 
routine testing of (ordinary compound lever schIcs, where 
prerislon results are not required The method gl\(4i 
liere requires the olMervonce of certain details consist 
ent with raulisJng precIaliA, and rmulnm training and 
ability to a greater extent to those making the test than 
is requlfvd In llie ordinary case 
Tbe procedure of the test Is explained with tlie old 
of a record form and computatlua sheet which was de- 
velo|UHl In connection with tlie succesHfal amtUeatlon 
of the method to the field In the Interest of a ui^forni 
and edkient method the scheme tmtllned is rerom- 
mratled to those who have uct-iisloo to carry out teats 
on large scales where accuracy of a high order It 
required. 

The Productieii of Liquid Air on »Irtbotniotr 
Scale 

T HB essentials of a plant producing liquid air by tb« 
Hauqsioii process are the cooipressor, purtfjtog 
train tind llijuefti*r The coniprvsHor. usually of femr 
stages, flellvers air at room leniiierutare and aiq>ri»xl 
mutely SIMM) iKJunds per wiuure Inch. Tbe compressed 
nlr purifying train ct«KlMta of dntt, a trap fur rccelr 
ing oil and water, and secondly, suitable containers 
which ore charged with chemical reagents, jwch as 
sodium hydroxide, calcium cbloridfs, or Ume, for remov¬ 
ing carbon dioxide and water vapor Tbe air thus enm- 
_prewed and iHiriOed Is de¬ 
livered to the llquefler. In 
which, after passing through 
a coll of copper tubing, the 
air is allowed to expand 
freel> to approximately at- 
mosidieric pressure Where 
this drop In the prcMure 
takes place there is a corre¬ 
sponding drop in life (efuper* 
atura of the air Tlie exiund- 
ed air, before leaving the 
llquefler, is caused to circu¬ 
late around tlie copper coll 
which contains the com 
pressed air, thus cooling the 
cntl and, Jn turn, tlie com¬ 
pressed air f» that on con¬ 
tinuous operation a cycle of 
pragrcHslxe cooling is tualn- 
tulned until tbe toupernture 
ulflniately reaches the lique¬ 
fying point The llquefler ts 
so coDstriicted that the air 
wlilcli is condensed to liquid 
Is delivered Into a receiving 
vessel The gaseous air ex¬ 
hausted from the llquefler Is 
returned to the Intake of tbe 
compressor for succeeding 
cycles because It has been 
tmrlfled. a4d when used re¬ 
peatedly win be lesa exhaust- 
togon tbe pttrlf> tog reagents. 
For laboratory productkin of 
liquid nlr this praom Icaiva 
« wMMi Httle to he desired. 
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MvUUtorsM ualnii a mleruiMfUr on inflnltiolMMl pnrttolM of bmuI in tlM Befcnnoat n Jy lab omto ry* Canlcri Stndytan Om aryatalllM ■truotuM of nattor TIm Initniiwirt on tto bonali la an 
X-my eamara for phototraphlag atnwtaral fOaiuraa i tha modoi ta of a aOBapUaatad enraUL JNpMf ToaUng UgH-powar radio Oibao 

Thne wldglj dlTgrcaift adlvitlet of (1 m SduMctody lobonlorjr 


The R61e of Research 

Creating New Things and Revising Old Things for the Ladnstrial World 

By W R. Whitney, PhJ). 

Director, Ocneml Klectrtc Reeearch Laboratory 


W HAT niQgt America do to mtablUh Itgelf aa tbe 
leader uruoug imtlonri la tuaklng natural forcea 
do the world** everyday phygical work? 

Thlg 1* not an academic qaeatlon We ore In com¬ 
petition with otbeni for world trade. Tlie premlemhlp 
win go to that nation which exnelM In learning how 
natural forces may be nttllxed In the continually ex¬ 
panding toaka of mankind, and In turning out the beat 
devlcea for using those forces, 

Bhnll we content onraelveg with being only a nation 
of artlaana carrying out the ideas of others, embodying 
the reaultJ of their dlacoreiieif, or shall we be leaders 
In new undertakings and In general advancet And If 
we aspire to excel In this Held, what Ip necessary for 
snccessT 

The prlndpat esaeutial la u Nidy of trained Investl- 


the gas are more neceosury to ear physical and mental 
make-up than wheat and com. Tbe more we have, 
the more we want, and nature encourages this rule by 
making every contribution to truth, abont rearrange¬ 
ments of our Burrmindlng materials, a manifold con¬ 
tribution to our borlaon and our happiness. There Is 
evidently no upper limit, what limit to Improvements 
may exist Is In us, not In the externals which we em¬ 
ploy Thus tbe trained Investigator la like the success- 
fill ploncm', who, In the dajpwof unopened territory, 
led tlie pec^le to fertile home sttesi 
We have tlie other requlsltea. We have splendid 
lahomturieg. We have a vrealth of materials with 
which to work As a whole, we have abundant money 
for carrying on such work But we must have com¬ 
petent men to use them. 


ship. Hundreds of stodents are being gradnated from 
scientific and engineering conrses In American collegee 
and nnlvereitlee every year It Is not quantity that 
we luck, Tbe call from exlstiiig Industries baa thug 
tar demanded the quantity. 

What are the neomeary qualifications for research 
work? 

Among them are Intereet In xmknown things, Imagin¬ 
ation, persistency, ability to distiiigniBb between what 
Is essential and what Is not essential Ingenuity Is an 
Important tomtit, as is also rcaonrcefulnesa The re¬ 
search worker must know facts about matter—call It 
physics, mechantca, chemistry, electricity, or what not 
Tbe more he knows abont his own oduice, other things 
being equal, tbe mere he will accomplish, and tbo 
broader hts knowledge of other sdencesi tbe greater 


gators. 

At first sight this may not he perfectly evident We 
may not realise how mnch we depend on new dis¬ 
coveries. Unless growing We cannot live. The world 
Is so foEiKtltnted tIuU the uiidertuklugM of one period are 
Insulfictent for tbe later one. Experience has shown 
us that even If we might exist like Islanders of tbe 
Month Beaa, it can never be generally done It has 


A vast majority of the men engaged in res c arcfa 
work today are college trained. l%ooe of the future 
will pnibaUy be college trained. Hence, If we are to 
devvliqi such a force as we must have in onler to lead 
the world, the coHcges In which they are educated will 
be the means for dev^oplng It 
If our collegts were today doing this to the maximum 
extent there would be no question about our leader- 


wUl be his ability 

Without Inquisitiveness, inltlattv^ and thorough 
ground work of knowledge la their chosen lliw, research 
men will make little progrew. Research Is really 90 
pet cent hard work—work of the most exacting, strenu¬ 
ous, exdUng, but ofteo dlaappolatlDg eort, and If tbe 
men now In training for the ftirtber advanoemant of 
tlie boundaries of hnnun knowledge akmg the line of 


InstiMd, shovra tliat our liapplness, 
roeasnre ns we will. Is extended by further 
efforts to ar^reclate things about us, to 
ondemtand creation. Nowadaya what 
most of us are doing depemls u^m some 
phenumcmm or prn{ierty of matter nn- 
Imown a century ago which has now be¬ 
come a pillar of dvlllsntlon Only a few 
tilt (he ground ami work without modem 
tools. Wliat roost of us think and talk 
nbont, ahttt most of us depend upon for our 
living, growing and playing, Is the result 
of Hindy recently added to study formerly 
exiiendpd We start the day with a 
temitered bath, forbidden hr law less tluih 
a centnr) ago, because they didn't know 
Us vnlue We use all sorts of devices for 
sharing and Improving our health or a^ 
penram^ before we dress, and we are 
only Interested la the most inodam ma^ 
Inis and stylos for clothing We liii iiMsI 
on products derived fnim tlie moat (Umnt 
aonrees and prepared in entirely novel 
waysL Be go to our work In a device un¬ 
known to our grandparents, whether It be 
train, street car or auto, and we spmid our 
du working on sometlilng of which the 
T<Sabalary itself was not invented a Aw 
years ago. We dictate^ telephone^ Mg- 
graph and tom on and off the power for 
machines which represent a hundred 
times the ptqrrical etnoigth of all the 
pet^e together The coal, the water and 





Dn. Vktatir nd Laiimtov liMi 

MdttsnHtaf 




doing the world’s Industrial work are to 
suceeedt they will have to toll as they 
dream. 

The research worker must be alert to 
recognise the magnitude of a dlsooveiy be 
may make even though it Is useleei for 
tbe paitieular porpoee for which be sought 
to use it For instance, Dr, Irving Lang¬ 
muir, seeking (o learn how oU spread! 
on water, discovered bow to roeairare tbe 
rise of molecules. He must be paUeut It 
waq at the end of ten years of experi- 
mmtliig that Dr W p Cooltdge Icamsd 
how to make tungsten ductflo^ dtacoveiy 
that hae revolntlonlied the Aaklnf of lo- 
eaadewsnt lampa. 

America poeseseea amplo material from 
which to develop reoearch men axceOed 
by none. But what about their iralnliig? 
Is tfa^cptlege of today 4olDg Ito pact In 
this dmlopment? Is It tralnliteihTestl«at* 
on, or merely turning out human sdeoti* 

and engtoeering dato soUectioas 
nm^rfhil ta inforemtloo g a t he red as tbo 
fesidt«fthoTtoearc& of others, witb- 
d«t thittiterem: or the ttalaltm to tnaltt it 
t!bd basis fog bilfiS ti ya t ton on thur own 

. ^wg aaeu mon oonage pcotessors wao 

netd toiMtHg* iHm >i9wnumr^ 
vesdim*^ had Vbo Bfw a saanpd^ tfo 
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m vtfl ai p wm yow ol knowtaOi*. wbo m 
Ml to «1T« tiMir poDltf BEwrrir tb* rwaas of 

tMJdtcUHMM* ^ fldtntlBts of tlM past. Ivot who an 
—p i ilBMiitt M to loan now adaotiflc trutba, 
aiid wto oaeovlwfa tIMr papUfl to aaporlnMiit Bach 
Mchan U« and abtmHt ha rtuttvoiy for ttugr 

iM nuFO and 

Woaild a DDt bold the lotorat of the boy la coHaca 
Ifi jtbo work of Ua coam If bo could got bio band* 
lota raal «gperliiM»tal work with a profeaaor who waa 
oarolBS ISMlOh a year on aoroo pioneer work? If ha 
aartatad la atpertUMKita on alloya of magnealom with 
timwlotn* for example, end aaw the promlae of lljdit* 
weight alrpUDa metals or plattmun aubatitatea, for 
ettBplab might not oven the trite bumtatg of ntagoa- 
fllttB te to reat him? Might not helping la reel InreaUga* 
tlen work convlnoe him that he la on the right track 
•0 far as hla aftocatl^ la oooceroed and that hla \mt 
apfdleatlOB to hla ooUego work la w«di worth while? 
If the In^portanoe of experimental work aa the promla- 
ing aveniia to the aooceaafal oompletloa of a worth-while 
qoeat were more atroogty emphaafaed, might be not 
natorany come to valite and to practice inoolMtlTe 
patMioe? 

Our foUegea eqnlp their gradoatea In science and 
wi|laaartng with a maaa of technical inftntnatioo, which 
la esrtaimy dCMrable. without It, the moat intereated 
and amUthwa leaearcfa man feels mentally cramped. 
But tbsor mnly leave them wlA even that natural In- 
qoialtlveDeaa and general Interat with which they 
flmt entered college. 

The methodical accoinuluthm of old facta by Its ap¬ 
parent acoootny In teaching makes the atudent dread 
the greater expenditure 
necoMary for production 
of new Infonration. It 
la aa though a halo aor^ 
roonded andent data 
for which attempts to 
produce new or dillbf- 
ent knowledge waa ana¬ 
thema. Borne such rea¬ 
son may accuant for the 
decrease In inqulaltlv^ 
new dlacemlhle in ma¬ 
turing youngsters and 
the undue reverence for 
old truth. There la a 
difference between the 
aeqalritloB of know!- 
edM and Its productlan. 

We may aoqulre more 
than any other country, 
but we produce rslative* 
ly little of it yet. 

We need more men of 
outstanding eminence In 
the adentlflc world in 
college profeoaorohlpa. 

How shall we get them? 

One thing that would 
help would be better 
aalartoe—ealaries in keeping with the Importance of 
the work. Another would be anih an Increase of the 
teaching force aa to take more and more of the mere 
routtoe or executive work from the shonldera of the 
dapertment bead if he Is a man fitted for research 

Ulldit we not gain by ao inorcastag the requirements 
of the edentiftc and cogltMerlng courses an to weed out 
almtai and ambltloiileM studeotai and thus lighten the 
task of the teacher? Would there not be a gain In the 
case of the smaller college, at least. If the number of 
students In such courses were limited to a definite 
maxlDium? 

It Is a great opportunity It ta because of ancc easfn l 
labor In the field of reseerch that today men ride In 
ease and oomfbrt from New York to Ban Frandeoo In a 
fbw days instead of making a bsxardona Jonnicy of 
months on foot or on boreeback The man in Dnhith 
doess a bnalnses deal with an associate In San Antonio 
fay apeaktng lato a telephone tranmnltter, Instead of 
making a long and wearisome trip. We may fly over 
Und and aaa at kmaolng speed in aerial vefaldea, or we 
may ritfe beodith Ute sorfaGe of die waves. At a snap 
of k button the honse is lllnmlnkted, at the throw of a 
■wttdh the myriad machlnee of a great factory begin 
to twm. from the woman reteaaed from the thmU of 
the wadtooord fay the washing macblna, to the states- 
nian who averts war by a radio massage harried 
aqrosi the sea, an afe in dew to reaeardi, but we era 
pdoriy ocgnnlfied for thlg work. 

Wonderful u the achievements of the last half 
erngo^ ssaB^ tiha eeientlfic tsyra tnoognlU Is by no 
tosatHi maiBMl Indeed, we have not peaterttod ydry 
tor IMS a. TOscs are poss tfaHiri as of wondsrftd dls- 
eovurtse tfaMa. 


And It Is work which promises aomethlng infinitely 
better than mere ssifida gain-—tbongb there are. to be 
aura, pscuonal rewards of a most satisfactory kind ind- 
deot to It. It Is a work of aervtea to mankind for which 
moot men have an Impaltlog instinct. 

In serving mankind, Aitiarloaos will be serving their 
ovrn people, not merely throngh making It puMlble for 
them to 4lo more work, to do better work and to <lo It 
mora easily, but to maJdiig tham tearlteni i»f the raet 
of the world. Bdence apsdled to induatry U creating 
new demands. It la resulting In calls for inathinery 
never before bollt Hence It la orlgliiatUig new fields 
of emidoyment and new utlUsattona of raw material, 
with all that this means to tn^natry and to the em¬ 
ployment that runs perellel to todastry. 

Sliall we not lead In this field, and to do so shall we 
not train men who will make such leadership passible? 
It la a great oppmtunlty that preeenta itself to America 
—great la the posalMUties it oflbra for advancing its 
own itmnedlate Interests, and for promoting the welfare 
of mankind 

In chemistry we are seeing today a wiinderfUl illus¬ 
tration of the value of the poUtqr of soltubty eupportlng 
for sighted reseerch, the simple acquiring of new 
knowledge. Car new^pere are fUIl of dlscusaton of 
th« dye embargu. They find that our wt>ukneas In this 
chemical field bears very heevUy on all parts of indus¬ 
trial Interests. Fertillien for the fanner and ammuni- 
tloo for the Army and Navy, benaol and new synthetic 
anto fads, the thonsond and one organic compounds 
used In n^lctne, war gaere and on endless Hat of 
related materials hall from Qermany Rnglund, France, 
Japan and Italy have already abut out Oermaii dye 


staffs. Aa the key to the sltoailon, America muat do 
likewlae. This la advlaable^ not merely for the protec¬ 
tion of the relatively small Induatry—artlflcliU colors, 
but for the protection of the whole future of many lines 
of chemical bidustrisl developRient. 

How did Germany happen to occupy this iiowerful 
idtuatloa, from which the greatest wnr-fallura ever 
sulfrred has not been suflldeat to remove her? 
Bhe had mnployed for years highly educated iwre re¬ 
search men working In, and teaching organic chemistry 
This waa before the first arilflefal coal tar color was 
produced, or any technical appUcationa in alght Every 
one of twenty Unlversltlee was the center of some 
branch of organic chemical neearch where an able man 
woe making It hia entira life-work to add to the knowl¬ 
edge of his branch. Lecturing was only a part, frequent¬ 
ly a very minor part of hit work HU stndenu came to 
him because be waa a great worker They each spent 
a year or two (aometlmaa much more) working out 
some imrriy actentlflc aon-oommerclal organic analysis 
or ayntheaU for Its educational valne. Many thonsands 
of new eompounds were thus made qnd thHr properties 
learned, pnblUhed and cataloged. It bad been found 
that gnbotances ones thought to be produced by life 
alone were producible tn the laboratory, and that cooot- 
less eomiNmnda never produced before could be gyn- 
tbeolaed. TUs opened an infinitely long visto to chem¬ 
ists. liooklng bmA upon this policy of pure research. 
It aespM very tor sighted In fact there Ja on the 
bortson n* other tostod method Ingarlng the advafice- 
ment of a country which eotnpares at all with that of 
the combtoatlofl of tatelUgaat, inquIslUve orderly 
s ear chi ng, eomUMd with teaching; whether It be for 
artorlDdnmry. 


Aamrica’B First Modd Airway 

T he estabHahment of America's first model airway- 
linking the headtiottitera of the Air Service of the 
United Btatee Army at Wasbington, P G.« with Its eogl* 
Mering dUltdun at PayUm, Oltlo—is (*onatdcred the Ini¬ 
tial tangible effort to deveUtp Uitli rumniercttil and mil 
Uary aeroniiutlcs In h nathmul way The propoaed 
plans call fur the location of liUHllng fluids, and the 
erection of hangars by ttie nmnlc1paUtli*H derhing ben- 
^ts from the organised air navlgutlou 

lUttumtety, Hiithiinitlng the Hucoess of Ute Washing¬ 
ton Payton airline the country will be threaded with 
H network of wellHleflned routes for air going nmehines 
The units of tlie National Guard and tlw orgaDland re¬ 
serve will flod tlipse htKhwQ>s of tlie ulr a bane for 
oiieratlona. Tlie Air Service, however, dlsclaliua any 
Intention of usurping Die system, hut trav(*l, under leg¬ 
islative restrictions, will l>e o|>en to coiniiicrolnl aero¬ 
nautic Interests. 

The Hoy Bcoot organlmtlon has been eniuted as an 
agency to place markers as means of Identifying the 
various towns over which tlw model airway ulll course 
This youthful urgnnlxuthm was Instruineninl in laying 
out the landing field IdenUAcutlon at HoHlng Field. 
Washington Tlie Chief of the Air Service In writing 
the mayor of Cameron, West Virginia, says “In the 
first place It Is netHHwnry to have ev€U*y town along the 
n>ute of any slsc marked according to nn International 
ftystem so Hint tlio aviator going from i»nH iwrt of the 
country to tia* other will ktatw at u KliiiM*e, even without 
the aid of a map, his approximate UicoUly on the earth's 
surface The dimensions of this mark and Instructions 

with regard to it will be 
found In the Instructions 
to Chambers of Gom- 
merce and Hqy Bfxmt 
organlsattunit attached 
herewith " 

The first unit III the 
pmimoed systematic 
cImiD of airways for the 
entlre evuntry Is typical 
of conditions that will 
tie encountered elae- 
whero Mountains are to 
be passed o\er, and the 
cllmatlt conditions are 
variable Tlie Woshlng- 
tfm-l>Hyton line will 
Her\e as a basic guide 
for the c»mtem|dui^ ex¬ 
pansion of fiillltary and 
com nier cl a I avlatloo 
ClUcm and ton ns, favor¬ 
ably situated, are being 
nrgefl to estahllab land 
Ini, Acids. If this Is not 
fouiilble, then an emer- 
genc'y field Is suggested 
for Dm* rec^itlon of the 
aviator sliould be expert 
ence engine trouble or other aggravating circumstances, 
rendering It advisable to bring the machine to earth. 

Tlie Air Berrice of the* United States Army is unable 
to purchnsp land (»r provide expenses Incidental to the 
c rratlon of the juodel airway, but can snpfdy such equip- 
inent as is available for Insuring the establishment of 
tlie route The inunlc1|uilltlciK, dvic organisations, and 
ImllvidoalM will be* oeceMtarlly taxed with the sctnal 
cTentlon of tlie narigallon nmte Writing to a mayor 
In a nearby town, the Air Smwlce soys "Attention Is 
invited to Die fact that Congress has not appropriated 
any money tor the pun hose of projierty for this pur¬ 
pose. and wldle. In some Isolated cases, the Air Bervtoa 
may lease a fleJd at a nominal sum to enable It to erect 
temporary structures and Install a radio direction 
tower or staUon, It will not be advisable or necessary 
to own or lease all the iiosslhle fields. Natural landing 
idaces, sndi ns pastures, could be kept In shape by Boy 
Bcnata of the c^immunity and would be an exceedingly 
valuable ass*»t to tlie Air Rc'rvlce If charted on our alr^ 
ways. Those towns and dtles that provide these will 
always be keiit In tonrh with the passing airplane 
traffic." 

f'ross-cviuntry flying and flying by night will be Mim 
ulated by u compleDon of tbe WashlngtoD-Ilayton air¬ 
line Other than landing fields, the plans contemplate 
radio dlrecUon finding, wlretess communlcaDon, aids to 
night uavJgnDon, bouslDg and raalnteoance of eqolp- 
ment. Information ami advice relative to landing fields, 
radio apparatus, hangars, and other spedfleaDons Inci¬ 
dent to the creation of the airway win be supplied by 
the Army Air Sendee. This service may Include the 
detailing of a qualified oflioer to superintend the work — 
By H B. Wiiiferi 



Ltftf Tbs h oC t srt ipot fa SelNnfctsdrt lassrtlas a Wr of ractal iate tiM TaotjrlMlsnum furnace at about 6000 d agr wa. Rightt At Um other 

and of the aoala—ttqoid air at tSS des ra t a below (Fahrenheit) 

Temperataxe extremea In the G.E. laboratory 
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Great Britain haa antlMriicd the eonatmctloB of fonr battle cmlaank wbooe aeneral deatn la ahown ta the abora Hhtatratte* Tba^ WtB be riiattaf hi a M aa ra n e a la 
the **Hood,’* froai wbM they wlH lUffer in baelng a aore powerfal anaaaoit and bMnar and aaia eMiplete araoTi at the coal of lower apaad. Twqr wU aaw rt 

ten 16-ineb fima and will have a aea apeed of abont S9 knoU 


Britain^ New Battle Cruisers 

Some Pardcalan of the Foot Big ^hips of the Britidi Frogpwim 

By Sector C.^Bywater 


E arly in September the Admiralty invited bide 
for the ooaatmctlon of the ttrat four cnidttl ahlpa 
which have been antborlaed fbr the British KoTf slnea 
10ld. They are omriHlIy deecrlbed as **repibce” ohlpe, 
ond before they are placed In commlaalon at "least eli^t 
of the older dreadnongfata wUl have gfnie to the Jimh 
beait. U U \mttenitood that tendetp tar the hnlla, 
muclilnery, and eqnlpment of the new ahlpa bayo 
already been submitted by the leading atdiriifUdliio 
firms, and nn parly announcement oa to thd^alloed* 
tlon of the contracts la expected. In former ttmea It 
waa the ruatum to allot one big ship of each year’s 
pmirram to the Royal dockyards at Paktnaonth and 
Devonport. reepectlvely, but tbia was tmpoaaible In the 
preaent Instance because the building sllpr at tbeee 
>arda are not large enough to take veaacla of such 
cohMaMil dlmensltau aa ttuNie of the post-wur capital 
Bhip CXmacqucntly, all four unite are to be built by 
contract, and In view of the uncertain atate of the 
labor market and the fiuctuatlng price of materials 
It la not Improbable that the work will be done on a 
cost-plus-profit bAsla 

Battle Cmiaen whk Heavy Arnwr 

Up to the preeent only the meagereat details of the 
new Bhlps have been publlsbed officially, and the 
Admiralty shows no IncUnstlon to disclose fnrtbw 
particulars. Hut from hints dropped in the House of 
«,;oinmona during the recent debate on the Navy Bril- 
mates and from \nrlous statemente made In well- 
Infitnned quarters It la possible to visualise the essen¬ 
tial features of the design. Although they ore olDciatly 
deelgnatvd bpttle cruisers, the new ships will he slow^ 
than the ’’Hood but they will have thicker armor and 
a iiiucii HH^ro powerful battery They may thecefeve 
be taken os repreeentlng a vtrtnal ainalgamaUan of 
the battleship and battle cmlser types, a cimrse which 
has been strongly urged by British naval officers with 
war experience 

The striking leswsia of the late war have, tn 
deeil, profoundly ukodifled the Brlflsb estimato of 
tactical vuluo% Ten years ago there was a veritalde 
erase for and In order to gain an extra knot 

or two hitting power and protoctloth but eapedallr tte 
latter, were dieerfuUy sacrificed Bevcral of the Brit¬ 
ish battle cmlHcrs with the Grand Fleet carried tblnnsv 
nmuir plating than that of the German pr»-di«nd- 
nougbte, and their sides were penetrable by heaty- 
oallber riiell at almost any effective range* rorther* 
mom, weight bad been saved by tbUmlng down the 
armor on turrets and burliettes. and by fitting horl- 
■ontal prutoctlitt that could offer no serious reristaaoe 
to heavy blows. 


Ten-Minnte Ships ^ 

Kven before the war tlie vnineraUllty of t^eaa Atips 
was well known In Germany Admiral von Tlrpits 
dabbed the *«lnvlnclble’' class ’’Ftsper^ii tan^rinuin 
ships,” thereby Imphdng that they would stKcumb to 
attack by gna^re in ten minutes. Jutland unhappily 
jinteatod the accuracy of thU German estimate Tha 
M^stemenl doctrine, Inttiatod by Lord Fldfier, 
found ItAftioBt striking expremdon in the battle rifolsers 
’’Bei^wtf” and^’’Repulse,” built during the war Tbeee 
ships Veae fitted with narrow belts of d-Inch ertnor, 
and when they Joined the Grand Fleet at Scapa Flew 
Admiral JelUooe. reaUring their fatal w ea kn ea s , re- 
foaed to Incorporate*'thmn la bis battle fOrroadons 
until they bad been taken back to dockyard and fitted 
with thicker plating over vital parts. Since the war 
the ’’Bepnlse** has been partly remmstructed, and In 
place <if her original belt now has a deep girdle of 
0-Inch armor AW. the anti-torpedo bulge has ben 
broadened and deepeiied-«cbangee which have increased 
her flghHng effldncy by fiO per cent Her idstar. the 
“Bnown,** wlH undergo a refit on similar lines When 
otipnriunlty offers. 


win be mounted Is not definitely kn o wn, hut alternative 
arrangnnuats of ten guns In two triple and two dimhle 
turrets, and twrive guns In fonr tripls turrota, have 
been suggested. The knachlnery win be geared tuvhtees 
supplied by amall*tifoo boilers, the jfiant developfag up 
to 12tM)00 shaft ho r iiitowef AeeordlBf to this figure 
the meximnm s peed will probably be about 29 knoCa. 
'^The proposal to equip one riilp witih the elecpdc drive 
has ben rejected, «t this method of propulsloo Is not 
viewed with fovor by British naval cnglneera. The 
niadilnery will acooufif for about M per ont of tiie 
total dIsplecfnMnt, as aipdnst 18 per ent In the “Hood.” 
This foct Is signiflesttt of the dlmlnlsbed value now 
attached to qpesfi hy the cootrcdlers of the Britteh 
Navy, The oil stowage capacity will be snOtelnt for 
a run of 1(1,000'nautical miles at soonoiiiteal speed, 
enabling the ships to steam from Rngtand to Hong 
Kong without refneUIng, No details of ''tim armor 
system are accoMibls, but it Is known that valnaMe 
pointers were obtained from tbs firing teepeHments at 
the ek-Gennan battlssblp ”Badsn” last Uafoh and 
from several other teste coodoetod to tbs psst twrive 
months. 


Isi^msviaa aa 

In the ’’Hood,” which was designed before the Battle 
(rf Jutland, but not actually laid down till afterwards, 
an attempt was made to embody the leseons of that 
action by Increaatog the armor belt from 8 to 18 inches 
and the barbettes from 0 to 12 Inches, tovotvtog an 
additional welsht of nearly Gcno tone. Bnt ths ”Hood,” 
after all, was a coaspromlse, and bas bena expUdtiy 
repudiated by the Naval Staff as s gwiplne post*JsUaiid 
type. Tbey conrider her design to be wssMnl to that 
It aUows a battery vt only right Mg gulM on the 
caonnoos aisptocsmmt, at fun load, of psto 

and they are not aatlaflsd with her protoetton sgSUist 
flat trajectory and blgh-angie firs. AU these faulte am 
to be remedied to the new ships, the pUpS at tehich 
hate probably received mm attentton tiMto wu be¬ 
stowed cm those of gny prevlom unit of the Bqyal 
Navy Briefly stated, thrir aolWt chsmterip^fi* are. 
a nnmerona battoiy of 18-toch guns fn triple titivets, 
side armor proof agfitost perforatiiri sA Bjlit ruMto 
and Wy stout hoiisontal pfoteNCtion, utod^ts battle 
cruiser speed, hut a very extensive cmlripg radius, 
duidlcatkA of controls for every important elssm^of 
the nmneuverlag, gunnery, torpedo, and ritMilllng or- 
gaaisatlnn. The frilowtos data, not bstog sdfcteli 
must bo accepted under r e se rv st hut tnsy sm MIgmd 
to be subfitsnttoUy accuriitei Ufotih gvsr a^ n ft; i 
extrcttri breadth, 104H ft.; nM« «eaf|, 89 tti nsrswd 
dteptecemsnt, 48,000 tens* Hew ndny fitiss 


Why the 18*Indi Oun Was Bsisetei 

From the gnnnmy vlewpotot the most Interesting 
foaturs of the sew ships is tbs totroduetton of the 
l6-|ach caliber, which is new to tiie British Nsty. 
fiooM ttUrty yean ago a UOton pleoe of lA^-torii 
caliber was mountsd to s fow ritips, but was svMrisaUy 
discsrdsd on acoount of Its abnormal weight dad alow 
rate of fire. Why the WshA gun bhouM have bsm 
adopted at this stage is somethtog of a myStigy to foe 
nntolttotod, uonriderteg that tiis now marii of |5Mi 
mounted tn the ”Hood” has pdoved Ip bo s OoiWbly 


aatisfoetoiy wespoau Bpt Ihs egptoaatlon is ristote 
enough. Tbs Natal Stot, pr ss ld pa ^»vsr hr ttg ftnt 


8ea Lord, Barf Bsdtty. to ridd to have bsen to fovnr 
of moforitsM Jfitodi fioBs to the haw battto wfitoera, 
Guns of tus oshher were UftnsUy made duftoff ton 
war ditodayad mateifflnmit baUlstie mtoBtles brih 
on the nrering ffiiond ah4 to aettop agatoto tbs Osn- 
men noaitlons on tha BristonoosaL The monitor *Ii>rd 
aaoid «rttk ft Ouli fHU 

tkft ik».MBlar 

ilentl^ vesseL togelhsr with a****tH* *****^** » 


WMk m»Jb agnpHiMt w Mi 













Mflwv v.W> JWWUV mu-uou 

thoM at 0rat hand, aad tbaj have 
banh toM hy their meat aUe Railroad «x- 
partii mm. wboee word thajr have leaned 
to take at Jta fue valoa. that It tdU re- 
avln aome hUUoiui of dollani to make the 
■ aided repalra and brfiiff our great rail¬ 
road ayatenu with tta 2BBJN2 mtlea of 
traefct op to itaikdard efictency And what 
la Me of oar railroad ayatem la true la 
even gtoafor degret of thoae of Burope* 
w H i tw the daaiaga by war, the lack of 
ikuled workmen. andL above alt, the want 
0 ^ adtoOftt* faq^idor operation and tki>* 
ktoih, have worked with even more dlaae- 
tiweffect laone<N>imtry,Riiiiida, which, 
by the way, poaaemd hetore thr war the 
hufiat total mtlaago of any Bunpeaa 
coqhtryr the hUgbtlag hand of BtMievlam 
haa faifta with traglo conaeqomoea. All 
the teUable avldwoe that haa come oot of 
RtttlU ieema to prove that htf railroad 
a y ato m Ik practically wredrod. 

ARofte bordn that Uea with eroahlag 
toflKt 1^ the railroad ayktema, Inclodlng 
thatof the tlnlted Stataa, la the abnonidl 
toenaak'whlcli haa taken place in the pay 
df the ifttitoyeen Advantage wiu taken 
by the vttlona of thd nrglney eraatod by 
thh WW to pom the pay of raltrond em* 
ptqybw vp to a hfti tur beyond the point 
at wktoh labor can Mcon «on^D^ 
tot eonditoona, and alao far iwyond the 
point at Which the nllroada can be proflt- 
Ahly operated or kept In good coodltlam 

DUknH to ObCatoi Hellahla Ballnad Statiatka 

It wilt be tmdentood that toe ravagea of the war and 
the wieertalntlaa of the poet-war condlttoni render It 
a dUBeoit teak to obtaiit aorante atattatlce of the 
ralleeada for the peat year, but pal n ataktng work haa 
ban dona both by the Bvrean of Baltway Beoooioloi 
end by thb Bueno of Bailway Kewe apd ntatlattea. 
Wo pobUkh harewlih a table tw which we an Indebted 
to rn hMMamed Bueao, which embodiea the latnt 
cdtolal tofonhatloa received In this country Natorallyi 
ttp4o-dnte haa been obtatnabla from Trance or 
^toctminy alnod tbl4, and the dgum for Bnaala date 
towkto iWldL Both Trance and Oermapy have bam 
jrtotpriiig their rattroada, and the ncooatrne- 
Unea to the dutototed regtooa of 

SSbm »WW* mnt br out tba» be 
<wnie*> Wltli to 

'.dlMt t» Mo thr WQ ototiftlM aod dnw bla owb 
tiMMWno* *0 I* p MH eoodMWw, Tho flgoni ft>f 
0MM9rkMi urn nUobto; thoM toe iBdU uiMa^to, 
pM th^ ototiotlee or, thoroogUr MoUe. 

'noindMMotw 

1 MMIO ct At Vtttod Stotoi, mm, to 
^Ig^mMitoo am «>• wmMood 

poonlitooittot oifo glnn to the 
MO nw totol tottoof* vt thtotr of 


RAILWAYS OF THE WORLD COMPARED 



Vnit04 

Orfiti 




//tetet 

Britain 

Francg 

Oersuisff 

Milefige 

206378 

28,724 

25378 

38306 

liooomotlvea 

68302 

24,102 

14344 

35,023 

Paeaenger care 

06396 

54308 

81321 

80373 

Treigbt cars 

8,406307 

781318 

870300 

002,053 

laveatmcnt (T) 

$2(^321 

$6,581,751 

$8305,484 

$5,045,041 

Bknptoyofi - * 

2372371 

76S350 

400306 

820,461 

Pinwyrgericarriad (T> » 

1358396 

1360384 

541342 

1,707,188 

Trt carrifS-tona 

2300,190 

817377 

208,018 

024.007 


/teif (a) 

Ru»aia 

/fMtoi 

Canada 

Ultoage 

8,908 

48.420 

80,785 

SO.10Q 

TjOOQiDotiTea 

0320 

10384 

0,068 

5,756 

Paeaengtf cars 

10324 

20,048 

24.704 

6376 

Trelgtit can 

108,117 

450377 

100,747 

200343 

Inveatment (T) 

$1384328 

$8308.075 

$1304340 

$2,615,102 

Etoployaa 

104386 

771388 

711,000 

1843S4 

Paaasngsrs carried (T> 

82,402 

195,017 

088.180 

51300 

Trt. carried—tens (T) , 

41396 

258388 

87,080 

127388 


<T) Thoniiandfl, 

(al State roadi only 



low ai compared with over a bllUon and a half carried 
on 28.734 mllee to Onat Britain, and 1.707,188,000 
carried on 88306 milea to Oermany This dlacrep- 
ancy Is explained by the greater denidty of the popn- 
lation to thoae eoantriea. the mvch shorter distance 
travelled per pa a nn g e r pu trip, end the very heavy 
wori u m n W trafllc on ateam rallroade to European coun- 
trtm. Moreover, the average dlstenco travelled per 
trip to hmger In America than to any of the countries 
of Bumpe, 

Tnlght TraAc 

Peihapa the moat Impmslve figure, next to ou total 
mltoagn to the totol nombar of tone of freight carried 
per year, which nadiea the atupcndoua figure of 2300,- 
tPOJKO tona, Ihe naact Inrgast totol to for Genuany. 
whoae roads carried 684367300 tons, and for Great 
Britain, whoae total waa 817377300 tetta Ihe loweat 
IlgQra, which to 41360300 tons for Italy, showa how 
that country la wantteg to ore. coal and other bulk 
riapmente vrhteh earn to swell the totals In graat Indus¬ 
trial coontriaa Uka our own. Great Britain and Gcr- 
manys 

Bnga Capital Inveatamnt 

After all. It must be admitted that the moat tmprea- 
rive tototo ata tboM showing the amount of Inveatod 
capital for the varioua roada, vrhlcb In the case of the 


<ULa nuq iiNfKV'u gill ,Ji lllL UZlllCU aiUTCS 

whirh wdiild also Include the prices of 
autrmiobllcs and wlilrh was Htrungthcncd 
by dally rabies of falling prices received 
fnaa Dm United States. Moreover, It was 
folt that dollar exihango, which had be¬ 
gun to rise rapidly in R^toubi^r^ would 
full again when the aummor cropk began 
to move Statistics, however, wctp not 
available to show the unfavorable trade 
bnlonce with the United Htates which ex 
iHied during the first half of 1020, and the 
true cause of tlie rise Id ovchange was 
not generally kuftwn The summer, nor¬ 
mally the selling season for antoinoldles, 
tlierefope passed with comparatively fSew 
Hulett, and the automobiles en ropte or on 
contract wcpu left In the custom house at 
Bumns Aires on arrival By the rad of 
the summer there were 3300 cars In the 
Buenos Aims custom hoosa, A^ Increase 
was avoided, however, by many of the 
manufacturnrs agmeliit to^ cancel enn- 
tractM or stop shlpnamtii. On April 8 the 
stocks were reduced, to abent 8306 
In additltm to about 2,500 k n oricpd-down 
cheap enrs, 

^Although durbig th« summer of 1010-20. 
duf to the prosperity In the llvowtock and 
agricultural todorilies, sales of anhano- 
blles were bflavy, dpverthetose during the 
summer seuson Just passed there has been 
practically no selling to^lhls line. One 
agent reported that he wiik disposing of 
fnun JO to 50 cars monthly, as com- 
IHired with 100 per month prevlouslr, while another 
hud mild only two oars In April and none In the two 
namtlui previous. The agent of on espe&Hive American 
car claimed that by placing hts prUv* at the maximum 
the trade would stand (25300 pesos) there was UtCle 
pn»fit, due mainly to Die high rate of exchange. 

Every year there Is a marked Impnivemrat to the 
roads of the Bepuhlic, and the Argentine cities, almost 
without excetillon, have v< ry good pu>'ements. Under 
normal commercial conditions, thorefore, tliere should 
continue to be a gnmlng demand for automobiles of 
all classes, eHt»ectally with the cheapening of gasoline 
by the ilevelopmrat uf the oil resources of the Republic 
The present stagnation cannot be much Improved, bow 
ever, until there Is a normal rate of exchange and until 
there Is a gnmt movoiMAt of Argentine iNurtoral and 
agricuinirul products. In the mvantlroe the agents of 
Aniork^m firms feet that It Is a mistake to stop ariver- 
Ustog. alUarngfa they do feel that the expense ahould 
be home partly by the manufacturers. There la, more¬ 
over. every reason to beUeve that the demand for auto¬ 
mobiles will oonuniie to grow after the present deprra- 
slon Is orer, and that Argratlna will easily require 
enrii year, for some years to come, upuard of 10300 
automobiles of the bettor clasi. The largest part of the 
business can he kept to American hands if the manu 
faciurers win ots^Fwtwle with the dealers and continue 
a strong representation to the field. 
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Science in Safe-Breaking 

How Modern Technology Works For and Against the Yegpnan 

By Roy A. Gtte» 


W AR between nations ends. TMaarmainent U dlB- 
ciMBed If not umnupltHbed The cunteHt between 
the nukens of untiur plate iind projectlteii luics at ttinee, 
and HwurtlM un* laid aside. i>ro teiu. even If they are not 
bumaiered Into plouKhNlteres 

With the plannera of aafea and ^anltK, and the nafe. 
vanlt and lattik niltbers. however, thlnga are dlfPereot 
Theirs Is a war that knows no aruilHtIce One aetdui 
construrllvely to erect nn Immovable utijecl The other 
plana with merrilccM science and inKenniO to propel an 
Irreslatible, deatnu tlve force, whlcli Is an old cranpor- 
liHm. ImL an niH lait 

Allies on the conKtruillxc side of tlda peri*^tual argn 
inent are the police forces, which Include some wonder 
fully efllclent ]>rlvnte agency men The isillce might be 
likened to the heavy artillery or **sulcide ctuh.'* In the 
battle They wage a relentless war niglit and day and 
the list la long of those who Wve given their lives to 
the cause 

Bonm wrltvm delight to picture crooks us lovable, 
adventurous chameters who. by tbelr wit. make laugh 
Ing stocks of policemen These writers make crime 
attractive, and by miggestloo keep creating new crooks. 
The iTook In real Ufe. regurdlcsa of hts isirtlcular line 
of criminal codeuvur, is anything but pleasing A rnaik 


Cincinnati bseaine **Clncy 811m,'* a red hairsd num from 
Denver is known ns "Denver Pink, the bundle bum/* 
because when he first started out be used to carry one 
clean shirt, ae be liked a change now and then, de 
later hectune less fssUdloas sboat bis tollst TIoat 
ninth" wan the ledifter of a notoiions band of yeggs and 
"Tba" was big right hand bower. “Tea" vraa called Teg 
because he atseped tea at the ^'smudge" or camp fire 
while the qtiiera brewed "Java** or colfhe. The yeggs 
have a tangugge all their own Punk is bread. Soup la 
nltroglycerltte Jail Is Jugt prison U stir, a gun Is a 
rod. fi freight train a rattler, a safe Is a gopher To 
tnuff a gopher means to blow a safe To Jump ball Is 
to lain, and so on 

To thwart these thieves, who are as crafty as they 
ura cruel, the vault Imflden have evolved secret proc¬ 
esses for toughening luid hardening steel, they have In- 
\anted time-lock inecliMnitans, burglar alarms, trap guns 
and have erected vaults, the d(s>ri of which, alone, 
weigh several tons. Tliese larger safes, used in the Mg 
city banks are invulni.rub1e to yeggs, but, undaunted 
tlie jeggs go merrily on laiuflMg the little gophers and 
ripping and sinsidilng; destro^lag and stealing 

Inspector John Coughlin, chief of detectives of the 
New Y<irfc headquarters stuff, soys of tlie yegg 


*finder.' locating ths lOaos to be roMiadaBd mapplBg'the 
lay of the land and tha *|et away' Es reports to the 
dilef yegg. They usoally *lUf tbs town by breakMyp 
into a garage and stealing an automoUte. They arrive 
in town weU after midnight Two remain outside sg 
'stalU* or Ipokonte, the rest enter as 'Uowers.' TKe In* 
Bide men blow the safe wltb nl tr pg ly eertne obtained by 
bolUng down dynamite stolen from e u n tr ac to re akntg 
railroads or near cosl mines." 

It would aeem thst bank and poetoIBce ealb-blowiiiff 
wonid be a game that would bacdly attract women, yet 
in these days of sqnal rights and vtose there are v^man 
yeggs. To dte two cases 

In the Merchants Bank at Kansas City, Mo., there Is 
deposited $fi00 reward ter the arrest of Mattie Howard!, 
who Jumped her ball, or "laramsd." Mattie Is also 
known as Mrs. Frank Vanders. Bbe Is 28 yearii old and 
pretty 8he Is phyidosUy perfect end sertnlngly mmi- 
tally scute. 8he drese c s well and makea a good appear¬ 
ance She has been a yegg, police records show, since 
she was a young girl She has worked as a telephone 
operator, as a blind to her real protesSlun Her first 
arrest was when she was 28 years old. A Kansas Olty 
imUce department circular, asking for Mattie dead or 
ulive, reads In part as follows 



Mil TUi Mto offmd wnwosl nainuut to the Metjrlme toreh hot wm rdbbH jwt the mm» hr hnraliur a hob sroond tte eoMhlsstioB taioh CmtUri A Mfb ef tto l o is w as **SoOlMr’* type Uses 
with nltreslycertne i » pnet-ndiee job Jtipht/ A * eomblnotkia'' jSh. eomns for the ttat of w Uru s ij r— ri se to khw off the outer door «sd of the tunk to opes the huMr ifcmliir 

SoBie results when modem technology is impressed in aid of the ssfo>blowor 


Is a lowr animal who lives a parasitic life He attacks 
yon, like a nKwqulto, at night He steals your chickens 
like a skunk. He takes advantage of your womenfoUts 
like a Mvage, and he hides In dark places and prowls 
around at night like a rat 

Running down the scale of crooks, we find at the bot 
tom. the crnckwiien. who are known In the parlonoe of 
the underworld as the "yeggs." They gave the name to 
themseh'CM. Hie word yegg or yeggmnn originated 
nmoiig the Gypsies and was used to describe a parttc- 
nUrly cle\er crook In the band 

Of all crooks the yeggs ste nioet brutal, merci¬ 
less. murderous and cmeL have been known to 

roomilt murder without provocaticsL They have re¬ 
sorted to torture to locate treusure and have battled a 
whole countryside In a “get away,” shooting men, 
women sad children indiscriminately 

Yeggs are notimdlc uwd migratory They move la 
packs or "uuibs” of from five to ten members under a 
leader or "highmolsnuan" Like all crooka, they drop 
their real name for a **immlker" or nickname. They 
take them names from a physical peculiarity, usually, 
and attach the name of the town, In which they want 
Uie gim" or became a thief A fat yegg from 
Omaha would become "Omaha Fatty," a thin men from 


"The yegg burglar Is distinct among criminals re¬ 
garding mode of operation and method of living The 
most sought recruits among these follows are macbln- 
Iste or mechanics who lose their employnuikt and drift, 
finally meeting some profosslooal yegg who reeognlses 
tlie value of the recrutt In his knowledge of hsnrtllng 
tools ond explosives, 

"These men drift away from relatlvee and hnve no 
respoDslblUties. They make numey easily and It 
lavishly In oMne Instances they make as modi on one 
'Job* as they could earn all tiietr Uvea at a trads^ Ihelr 
bomts are cheap rooming bouses snd tbelr hing-oats 
cheap saloons ususUy conducted by ftniner yeggs. 

"The yegg has his attention drawn to the smaU town 
without adequate poUos protection, Uls tateot is to 
rob a pootofllce or bonk. Ho bc^ In case of amet to 
eecape from the small town JsU which Is Insscnrs la 
most Instances. They reelst arrest, h d wev er , and try 
to shoot tbelr way out of town If dIseoveriM In actien. 
It Is esoeral practice to have a reeelvm* of stoten goods 
dlapoes of loot cm g permtspe basis. TUs pefsem a^ 
tends to famishing bonds and employing 'mcnithpleoeg' 
or tawyers, la case of amec 

"One of the bond vlsttg a town oanTlng pasteards 
and pooBs as a vendor He makae observations as a 


"8be win be found vrith bank robbers, postofflee rob¬ 
bers and vnugglen. Often goes out on the Job dreowd 
AS a man and may be now disguised u such, fibe is n 
leeder and ifionner of the most dangsroiis type. May 
now have befliate atibnm or any other color Natural 
color Is dark Monde. Bom. Pre sto n, Idaho. May work 
os telepbcme oparator Care should ba taken to iriakiiir 
arreet, as she would not heritate to eongnlt murder at 
any ttsM.** 

Margaret Brookn «lfo of Barty Brookn Is s us poeted 
of yegg eettvltiee, 8he end bsr haSbend are both held 
In Pittebufgh on a charga of murder^ la eomwetioft with 
the UtUng and tohUng of a m—angsr for Boggs A 
Buehl, a departmmt store. This JMi aetM the p•^ 
petrators IfS/IDa. 

fNdlee departments and tbs maatriMturseg of gates 
and ▼suite objeetfto detailed deec ri ptto n s of mechan- 
isms end niuufootnrinf p rowss te bring printed in me- 
dhuns of general dmlstiom It earn be said, howerar, 
that In the time of the eeriy yegge. before the automo- 
bUe darn wben rsOioed tepndm vtere often the means 
of getawsyi^ on ordinary dr|U would bore n bole In n 
safn Them am aidtei now witidi will tgitifidfta bit 
When foe ncetytene tefoli wSg Jbmyfot Ifite gMal ugs 

dm yegg pmsifily adopted te w iMeoaqri«9teff WOgl^ 
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tMm frin Wbtt hai lEMtt Moma* 

pUahod tqr ttm Mldm lit rMi«ttn« dil« 
tittcii l« ibora la tbe CollowUir cm*. 

flaptwrtivr 27, UKO, ktft of B. Kaplaa A 
Qpmpmyf New York, Ibe outor door of 
^ Mfir Mows opMi with altrocljrvorlae. 
tiocdl WM uaad on inner door, mads of n 
noir prooeen **flrtproDf* iteeU Thla door 
fOoroMfoUr Mlated alt effort! of the 
enekfliiMii, the torch falling to affect It 
raatoriaUg^ Tba yegga tolled to get 9200^ 

OOCI tai noMff and McnriUea which the nfe 
ooatataed. Three eatoa fn the lofts uf 
SL J, Bees, (dlveniinltbSp diS Broadway, 

Bew toric City, recently resisted aoety- 
Mod tfffchea la abntlar toahtoa* 

The best products of tiie safie baUder*a 
art axe the massive vaults In the big bsilk- 
lag instttutluaii, Tbeee are of steel and 
ooacrete eonstmctUm, with ponderous 
doom hoag on a balanoe whtcb permits 
tbetr t^Msilng and closing by no more 
f(fft thw can be exerted by a small child. 

Tbey are protected by intricate ttme-lock devtcea and 
burglar alaniuk The yegg Is yet to Jive who can even 
make an Imprcaslon on these Ysults. Tbey have never 
even tried to any extent, most of these vsults remain 
unmolested. Hie yegg realises that he cannot hope 
even to get near these safes, snd could be get near them 
bis olforts would be futile. In these safes his force 
has met an immovable object 

Often In the cases of ordinary contnierdal safes, even 
the larger kind, the strong boxes have 
been known to yield to a aledge hammer 
In the hands of what might be termed a 
*TBacy sledge swinger” The combinstloo 
knobs have been knocked oft with the 
hammer and the tumblers uf the luck 
worked through the small hole, where the 
knob had been. 

Tbe thinner sheets of steel used qd the 
backs of some safes have yielded to a de> 
vice known as the ”cstt otieser” pletured 
In the accotn|iim>lng lllustratlcm This 
Is toshlcmed from a crowbar or wagon 
axle, and given a spedatty tempered and 
pmeessed point and cutting etige Tbls 
devloa Is never used by a yegg, but a class 
of cracksiuen has npnmg up who make 
use of It. It has ripped sheet steel. Just 
ss s esn opener rips the top of a sardine 
bpx. 

A Joke In the safe boidiKess Is a small 
safe in Wichita, Kansas, wrm by Its owner 
as a prise tor tobacco coupons. This safe, 
because of a defect In construction which 
allows the force of an explosion to blow 
out, as a charge would blow out of tbe 
htuiiln of a gun, has resisted four nitroglycerine explo- 
sfons In tbe last 19 years It has Iwen hammered and 
banged and bungled about but no yegg has ever opened 
It It would nut resist acetyleiie gai^ however If any¬ 
one ever turns n torch on that safe. It will probably 
melt and run out under tbe crack of tbe door The 
romtertal of which it Is constructed Is so malleable as 
to be almost pUstlc 

Writers of lurid Action and drama love to tell of the 
**A1tas-Jimmy-Valentlae*' type of cracksman, who works 
on strong boxes irith no tools but his lily- 
white bands. He U supposed to be able 
to work the comhlnatlans of sstos tqr saase 
of touch and hearing, to the Kdeturas be 
Is seen sand-pspering his fingers to make 
the nerve ends acutely exposed. Few of 
ttwse men exist. Ten weeks ago a certain 
authority beUeved that usm of them ex¬ 
isted. But they do exist, and here Is the 
proof 

JTune 22, 1921, three comblnatloaB on 
three dlifare n t satoe la tbe ofllces of the 
Btnriair (HI Company, tenth floor of a btg 
oOoe bnikntag were worked either by smiae 
of toocb or hearing. No Oiger prints or 
* other eM^ were tonnd. netted 

Um perpetrator, and it is boUevod there 
was but one man on this Job, 9909,0001, In 
ftoeki, bonds and money. To readi the 
■afon this man had to pick fbo loA nt the 
attest dbor, ejlnde wntebmen snd scrub 
wooMt, make Us way to the tenth door 
JAdpMf tiUb Ip^ on doors Into and he^ 
tnpsn oOgoa flow doois in.au. Berides 
oj^teitef ibtte Mf9o, tiito p^^ 

ok IMivd dwks for dood messaie, 

^ of thite M«te irers 

^ snr'eoe man Tbteo 



TIte ^om-opener.** TMs tool rips sliqsiff ateri jdates Jnst as the fsarilisr 
Utchen ImpleBMat opm the sardine box. The attack Is made at 
tna rear ef the ainmg-box 

clerks knew one combtostlon each The comblnattnns 
were not In any of tbe desks robbed K\ery Indlmtlim 
points to one fact, snd that Is that the cracksmim 
either felt or listened bis way Into those three safes 
during some period of time between Saturday night and 
Monday morning. He worked either uith gloved fin¬ 
gers, or had painted his finger lines out with colhMllon 
to the annals of crime this successful triple safe Job 
stands out as the cleverest over rwv»rdcd. 



Tito effects of s nitroflycerii||i explorion on s triple-piste 
stodi safe 

A peculiar misunderstanding resulted In tlio accounts 
of tills masterful safe robbery effort finding Its wtiy 
Into the newspapers. It bad been Intended tlmt the 
cftne should not he given publicity, hmiiuiw, hn\lng been 
unusually successful, its being publUhetl would tend lo 
suggest forlber crluies along the same line, or iit least 
furttwr attonipts, tor tow men wlio could dufdl- 
cate it 

But—« reporter was browsing around the Old Slip 
police station He hoard two detectives talking and 



A osto p trio OffMl fler Iht Jok of ep so fai ff t safe wltlMOt the nso of the 
•MtyWM faedh Tho sol eo wiM— bno^ om drill» one wroari^ 

OMV - -- - - 


Iwobottloaof 


ifsb ana smw-diivor,_ 


went bock and wrote tha stofy. Through 
a mlstuke, tbe eource of tbe latonnatloa 
was given as tbe Pinkerton Natlonsl De¬ 
tective Agvncy, which has never been 
known to give out newspaper intormatlon 
In the many years It has been fn operatlfln. 
Tbe last thing In the world this agency 
would have dlscusseil with h reporter wu 
this particular rubbery However, the re^ 
porter had it. and tiiruugli a general splll- 
Ing of the beans the agency got tangled In 
tbe publicity 

Our friend the Inspector has said that 
yeggH ofton make as mm h cat one mfe rob¬ 
bery as they could cam In a lifetime at 
their trudo BUT—when they are out of 
Jfl 11—which Is seldom, for most yeggs 
spend most of their Uvea In iienltentlartes 
at hard lalior—they endure hardships that 
tow nten would care to wIhIi uinsi tbem- 
seB’es. Prinking alcohol out of a tin emp, 
or taking drugs to nteudy their norven, 
they live between Jobs and arrests, hunted, 
liuimted and hounded, rarrylng nitroglycerine In a 
rublier bottle around tlielr neck, or more carelessly 
Imndllng dyniiiiitte and Uw deadly **ai>up,” they are 
it1wu}M in dimger of meeting a swift and rather a 
scattered detifh, even If the) escape Mng perforated 
by II ptdice Mil]jer nr wutchniiui Tlie recortl of * Mlcti- 
igiin Khorty”—Q sour-fneed, open-shirted artist—should 
deter all who might have ntublUons to go ii yegglng 
The record folimva, abstracted from tJie New lork 
police file: 

Numlier of picture In gallery, B-416S91 
Name, Tliomas Murray Allas, Michigan 
iSJmrty, John Muik, etc 
Criminal record (as far as known)— 
1808, Alleghfliy New Yorit, receiving 
stolen goods, Klmtm Itetomiafoiy 
1000, Drtanne Go, New York, fiO dayA 
County JalL 

1009, March 20, Pilluiore, N T, post 
oflloe burglary, C years, Atlanta I^nl- 
tentlaiy 

191 (V, burglary, post oflk^, Snake Hill, 
N J penitentiary, one year 
1910, Kebmsry, Wilkes-Barre, Pn., sus¬ 
pect, no dlspnsiUoii. 

191 \ April 1\ imiludeliilila, Pa., sus¬ 
pect, discharged. 

3910, April 0, as Thomas Murrs}, New 
York nty, burglary, discharged, Magts- 
tmte Breen, Police Court 
lOatX Juno 1. an John Mirrra), New York 
City, safe burglary (fugitive), delivered 
to the l«ederal autlioritles, June 10, 1020, 
no final dlHpositfon of case 
All in nil. Urn ycggiuun's lot Is not « 
very happy one, and the ibrills and excitement are of 
u very low order indeed. The risks taken by tlie yegg- 
iium lire HO great, and the chnneos of niuklng n real 
*'hnnr* BO slim, um to make the game ii jmor one at hesL 

Wire Bope Fhwtime 

riVHK ninthetnntlcul principles Involved In tbe exam- 
I imitlon of the strength of steel rojieri and the frac- 
lure of wire ropes oiien up questions regarding which 
no general ugreement lias yet tieen obtained. Dr R M 
llorsimrgh bus uwde h new contribution 
to tills siilijeet, and touchett on some con¬ 
troversial iiueHttoUH. 

Tlie experimental work was curried out 
at the reaonreh IalH>rnt*»ry of Uesars. 
Brnnton, Musselburgh The usual method 
of determining the forces Is by resolving 
them both vertical!) and hori son tally by 
the u^iHl statical methiKi This method* 
it Is amerted. Is bused on an Incorrect 
hypothcHiH. Tbe effect of combined stress 
was consldereil experimentally snd tbeo- 
retlmlly In the paper With regard to the 
modulus of elasticity of the rofie. the au¬ 
thor pointed out that this has been enu- 
fused with Young's modulus. The stress 
strain curve of a rope, in contrast with 
that uf a structural inctnlier, can be repre¬ 
sented by 8 riagle fonettou of one variable, 
and the gradient of this fancUtn Is the 
rope tnodalus. An analytical expressloa 
was given* and the fitting of this to the 
data was discussed Finally the author 
dealt with tbe wtrea of steel haulage mpm 
hi actual use 

This work (diould prove a valooble con- 
tribatlMi at s time when we are testing 
all manner of things to pteclade aeddents. 














94 SCIENTIFIC AMERICAN 

if T ' -S 



**Alabama*’MttMked by a MOO-poand deowtitloii boMlh Sbaara ^Alabama** aa dm appaand aftarbaiudMBitafad and Mak by «my itatm TIia^^Mteg 

tim ablp aa atcn from the air. Note the apUdi af frafaMata fa ^ the hall belew water fa aiatf^ tnr thla frlghtM wrackaft «f dtcw^ aiaata aad aaaia* 
ever wide area ataraa abave water 


The 4000-Pound Demolition Bomb 


A Means for Detonating 2000 Pounds of T.N.T. on a Selected Target 

By Major WtUtam A. Borden, V. 5. A. 

Chiet Aircraft AmmiaeBt Divlakm. 

Ofllce of the Chief of Ordnance 


A POUlWrilOUSANIVTOUND derooUtlon bomb, the 
largiMt bomb no fnr iirodueed in the world, waa 
recently leated by the Army Ordnance Department, at 
Aberdeen Provlna Ground. Thla Ijoiub repreeentM the 
lateat development In a iQ^Ktcinutlc pnigruin which la 
betAK followed by the Ordnance Department In the 
pr^rutlon of armament fur alrcmfl, and bi Itelleved to 
lie the moHt powerful and etflcleot weapon of Ita type 
produced by any country 

Wien bomba were llmt uued with aircraft they were 
comparatively suiull, but with extierlence In teetlng and 
une many t}|>eN have been develoiied until they now 
differ widely In conut ruction nnil vary In weight from 
a few (FunceM to Meveml tlHnmimd pounds. During the 
war tlie largest bomb maDufoctured in tbla coimtry 
weighed 1100 pnunils, snd wime produced abroad 
weighed as much us 2000 pounds. Mhorlly after the 
signing of the Amilntlce a careful study was made of 
hrmihs hy a hoard of ofHceni appointed bv the AVar 
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I>epartment, and ns a result a program waa prepared 
which covered the devebnitiieat of all typoe of bomba, 
eonie to be even larger than thorn uaed durtnff the war 

For aeveral yeara the Ordnance Department haa been 
tfligaged in perfectUig the doalgna of the amaUer bomhp 
and until the present year no work waa nadertalMi on 
bombs larger in dae than those wafghlng 1100 pounds. 
During this time all bombs obtained from BriHah, 
French and Oerman aourcea during the war wart 
studied and tested. 

When it became known that extenalve bombliit tests 
were to be held with the ex-Oerman dilps, turnod over 
to this country, It was appreciated that these testa 
would afford a great opportunity to oMaih informatloo 
as to the value of large demolition boimbiL Aa a result 
tlie develoisnent of a 2000-pouiid Nanb wua linmedlately 
started, and In a few months the prudiictlon of several 
of this t>pe, fpr nae In the bombing maneuvers, waa 
completed These wero uaed against the ex-German 
HlilpM and the ex-U 8 S. *'Ahibaiim** with highly satis¬ 
factory resultH from a IsimlHlealgn standpoint, but 
since It was realixed that bombs oven larger might be 
required to ilestroy tlw largest naval targets or de- 
niollsli land targets, such as great munition factories, 
sea-coast gun eiiiiduceimsits. railroad terminals and 


Thaaa bomba imwt ba equipped with two ftises, one 
In the now aad the other In the tall, so that If one falla 
tbe other will function. Under certain cdndltlana the 
fuses Wnet be furnished with delay etemwits so that 
on Impact the bomb will have time to penetrats before 
It functions, as, for instance, la the ease of aa attack 
agalnat a manufacturing plant Where only aarfaCa 
desdmctloB la desired the fuses should be set for Up 
stantaneoas acHisi upon Impact For exampla^ wbwi a 
dty la attacked and thh bomb atrikaa In a atreet it 
riMHild function luitontonemisty, so that the fbreo of 
the detonatlcn will not be absorbed In the fomaticB of 
a crater but will he directed os a blast against the waUa 
of the adjacent bulldinga. Alars fbr surface effect fragi^ 
insnts of the bomb case are particularly effbctlvfi, but If 
the action of the fuse penult a delay, the bomb wUt 
ttselt and when It functloiis a large number of frag* 
ments will be cahkht In the crater and be IneffecUvn. 

In attacking naval targets tha moat effective results 
are obtained when tbe bomb strikes cloae alongside a 
ship and tbe fuse delays the detonatloii until the bomb 
reodiea an appreciable depth It then ante as a mine 
and blows In Uie side of tbe ship. 

When the target Is a line of oommnnicatloo, wueh as 


Htoruge depots, It was derldnl to extend tbe develop¬ 
ment program already outlined to Include the design 
of a 400n-tiound bomb. 

Of all bombs, those of the demolition type have tbe 
widest field of aiqiUcalion and are therefore of great 
military Importance. They curry a large amount of 
high explosive, the cliarge being from fiO to 60 per ont 
of the total weight of the hoinlH and when they striba, 
a terrific blast is produced hy the detonation of the 
diarge, which, wttbln Its destructive range, causes trg- 
men^w damage 

DSm&tlM bombs are usod ht attaddny nukmffhetnr* 
lag plait^fif nil storehousea, ammoiltl^ dBunHii. 
rddikkds, rallropd twnfiaala, docks, Jocka,,aawa vMMte 
of all tspea aadmllar material targets. 


of all and mllar material targets, 
any of thaw ohJectlvua that rise of bomb la uawnillilbk 
wlU Instow, If not parttel but eooqridbl 

tton of the tn^st 

To the kveiw feri iei ii bomba are manly loigi dnn? 
ndnballs filled wlQi.riime wrt of txplorin, but tP 
engaged bi thrir do^JM an very comvriwtik 
oalsms which must MpTWtnta vary dnteltg nguliw 
menta. „ _ 

in designing a dsmoralin twmb the mhln oh^wt Igto 
produce a bomb body vriri^wyi brid t| ri>s a r i »W pow 
riUe amomit of hljdi ri^ yet itkrim dneogh 

to withstand UqpurtwTOI^n aye| 

It, When a fhetory I* 

of damage la prodawd*lf the iST 

Si ' 

baa reached the gronna floor or ipapinfni,^Hr e|ntlMr 
foK. «f tb« dMOatioa WH, bants Am MUihe tpm 
Ot ooWM, • bonb of tMi tfp» «iU Mt blMMiat, Ma«i* 
•noor, Mt onut M •» MiiM mpAtlf Mn^hmuSi^ 
tb* roof wd floor, of tb« Mftaf 'flfl^toDr At Mumc 
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• M«a o» atfbNM* fl l«vfi tfOaet ^ 

Iji AmItMI oa MQomt ol tibe nralttnyr r~ 

«l Mtortiif tbe foftdbad. and to { 

prate* ttlil # «ttcM U nqidrad. 
anaMIftt te bomb to tranr ttaelf belbte I ^ 

iliUdiijibn 4 BHiP 

Thd tote ftte ba ao telgned ttmt tho 
bote eta b* canted br airplane with 
parte itet^. ter Sn the evrat of a cnah 
tbo aatetr dtecat In the ftea moat piw- 
tet the bteb from fonetlcalng Alao 
te eaea of a fbreed landing when It ta 
miteitiy for the aatety of the airplane . 
to t e l aaaa Ita load of bomba, the mech TIda la an 
agtew of the foaa moat allow them to be 4b«nleeti 
dropped *tee** »*• 

in deatgnftig the bomb body carefnl 
eoiudderatloo mnat be given to adaptaUUty to atowage 
of the bteb In the airplane, to Ita proper flight and to 
etelfett Mat atet Tbe atructure of the preaant atr- 
ptanaa tep te a that large bomba be carried ontalde the 
foaflagn bat alnoe In that poattUm they offer added 
reatetanea to tba pnaaage of the airplane throogh the 
air, a **itream Unar* term iteild be need If poarible 
Thle **atream^lDa' term la alao of advantage aince it 
trade to give high atrlktng velocitr and rednoea the 
tune of lltet AU bomba mnat fly tree and to buntre 
tola they are guided in their flight by tear flna, prop- 
ecfy propoftlotted with reapect to tbe body oad attached 
to ft The direeUra of hlaat from the detoORtion of a 
eharice In a bomb te approximately perpendlealar to tbe 
erto tl o t aorface of the esploelve, and the 
bomb caee abooM be ao deatgned that 
tbe tnaximam bUat will he In a horlaontal 
dinetfra aa tbia la moat eflbctlve agalnet 
the wua target 

gtaally, glut bote aa a whole moat be 
deatgned ao that it can ha piodaced In 
qoamtltr la thte coontiy otUlalng aodi 
faglUttea aa will ba available ter Ita 
manafactore in the event of war TUa 
Uat craelderatloa la of the otmoat Im 
portonce 

With theee general reqalremrata the 
dealgtt of a eOOOi»imd bumb waa onder- 
tahilu The reaolta obtained with the 
200(Wpomid bomb bad bren ao aatiatectory 
that tbia bomb waa oaed aa a guide 

The pletorea abow the bomb an detel 
oped It If feet in length and 2 
feet In dlAmeter The body la a cylinder “tem i 
of eteel toUiig each rad of which la 
ctoead by a ateel caaing tbe nuae being 
broQgbt to a point tbe rear rad being a 
alightly convex plate ribbed to catty a rim over wldch 
the cone of the fln aeaembly te fltted Tbe fln uaacm 
bly la made up of tear large aheet otcel flna rivetiii to 
a abeet ateel cone The flna are braced in two placea 
by ateel tabea extending between tbe flna and riveted 
to them Tbe fln aaaembfv la held to tbe body of tbo 
bomb by a ateel tubb which extrada backward from 
the rear of tbe body, a nnt on tbe tube engaging agntoat 
tha rear end of tbe ctme and forcing the cone over the 
rtm of the caotlng at tbe rear end of the bomb 

The bote la equipped with two fuaaa one In the 
noae tbe other in tbe rear rad of the bomb body Thane 
teaM can be equipped with delay elemrata M deolred 
ao that Inatantaneoiu aetloo or dabiya of a tew bun- 
drafltoa of a aecood up to eet^^ aeoond* ran ba ob* 


o*»*nal OROUNO level 

] 040cgvoo 
C or ouitH 
B oemACco j 


TIda la an exact cr aaa aection of tha crater raaaad by the 4000 pound bomb at 
aiydara Prevtng Ground The aolL falling back after the cxphwMHi, partly 
flila the crater and tenaa an embaananl er rampart armind ita periphery 


talned Tba fuaea hove ftie naoal wind wheel Kufetv 
feature which cqieratee aa tbe bomb fulU the wind 
wbecia reteoalng tbe firing pIna ao that m impact the 
primera In the fuaea will be atruck and the bomb 
detonated 

For attachmrat to tbe airplane two lux4 un iirovldcd 
which are bolted to the bomb body at equal dlatanns 
from tbe crater of gravity and apaeed to fit tin, carryini^ 
device 

The bomb though dealgnatad aa tbe eooo-poand draio- 
lltlon bomb actually welgha about 4800 pounda and has 
a main charge of about 2000 pounda of TNT Tbe 
dealgn waa drawn up by the Aircraft Armament Divi 
aion in tbe oflkw of tbe C^Uef of Ordnance^ at Waahing 


wmmm 






la pnw tt — the fla ead twm ere oet emrntiled to the bemb until the bodf 1* etUched to the 
eiipleno The ihot Week te need In ueneuyerlnx ib« bonlb under the nlrptene A 2B M end 
tOC' P c m nd bomb ere ritowa for eumperteon In ilie 

Tbe bomb cooipletcly aaaembled reeting on a ehot track 


tra the praduclkn of tbe metal parts was handled h\ 
hrankflird Aracnal Philadelphia Petuivthtnla «ml tlio 
liNidlng WHO don* at Plcatlnn> Arncnal Ihivcr Mw 
Jerncy 

Tbi. bod} waa pndmbl} tbe Urt,(Mt ccntalncr evt r 
loaded with blkh evploatve and one week wna rcitulrrd 
ter tbp filling of each bomb Tlio exi h hIvo T N T U 
melted and piured Into the cast in tnucuunte ttmt* 
bring allowed for each Increrorat to aolidirv Iwf tlic 
next te added It la intereating to note tii it nffi r final 
pouring the ebargy ^ coolinf, 

while only about six Imora nfe neccwniry for the chnn,! 
of a 10-inch shell to cool 

The testing of the bomb took place as h is txjin men 
ttoned at Aberdeen Proving Ground The largcnt air 


j plane available at thte time was a Handley 
Page and Uu questhm natuinUy aroae 
first uv t> whether It tiuld lift si> great 
a load and mcNid as t( ulmt effect tbe 

__ rclcii»w of Ht much wi l»l t hU at c ne time 

^ ^Id ha\e u[kii It A U nli I tiled to 
Htlxlit nlth Inert Tnutcrl il ih tl crpforv 
used first to test the ulnlm^ nnU the 
carrying devltc The ulrphinc txk < ff 
HiMcemfully and the hi mb was drqisd 
« Uhout Apparent difficult} Tlic officer 
f the Air StrvIci wh» piloted tlie air 
— plum htHted that wlun Ui iMinbwas re 

[ bomb at leased the nlrplimc nh 1 up n1 >ut twenty 

HI, partly fett hut the effc l w im n Lreutii than 

ripbery l^hut fram a bud bump ofun cnc untcred 
In filing 

With thlH problem dteisMid of eimUilOL wrh retidv 
f<r (lie final te**! A 1 uded teuiib wuh t iken up and 
rvleiocd fnmi un altltudi of 4nOI> fet l Ttu otnsrvlng 
fiurty was stHtUmd frr wihty In a pwer fully JfiOO 
yards fn m the is Int if impict lui even it Uds dls 
tonce c\ery feutun ff th< test was clearly discernible 
ihe Is mb fell ]s*rfciUy without RpiMinnt oMlllatioo 
and to th<M wntcHng ujitsarcd like a large pracil 
dr pidng fit m the skv When It stuicK u gnat mass 
I f eoith and dense blutk smukc was Id* wn up hundreds 
of fiHt In the air and several secinds Inter the crash 
of the detonation mu bed the ol m r\t rs. 1 he te mb was 
eqiilp|N*d wltlna abort delay fuse whUh ull wed It to 
|)CDetrute *rt least ten feet before It deb m ted Tbe 
formation < f the cntli r mm titered to a 
certain extent the blast or crmusslott 
from the detonuthm so tlmt It was 
(Kurcclv flit at the ntwenailim pfHnt 
The pilot and obwrvir of the airplane, 
however th mgfa 4000 fn i abo\t reiiorted 
tlint they felt u dei Idcd bump 
Xlio cratf r foniMul w as Immedfaitely In 
spcctml and its ai ts arum i Is clearly 
shown In tho pictures and sketch As tbo 
crater whs aptrouchod It npisurcd like a 
simiU firt Tlie eirth fr m the crater 
had been threw n i ut finning a rampart 
fi\i fe«t hiLh around th« e<t,sc 104(1 cubic, 
virds (f earth hiid tesn dlsphired and a 
li U 1 > feet telow the crlLtnul surface cf 
the gnund and 05 feet in dlimieter had 
lie* n M iht( d c ut n Ih w IS ] r I ihh the 
lehsd to th* hiFList cniler ever pi slii idly a HiD|,h 
2B M and pp insj ji iiD 1 uf un I tl« enter 

Javkid frigiJintfc rf the 1 a) c im wire 
f und, varying In weight f ii u tew 
funcik U> wvcrul isunds wlhh uLulast 
n iimfiilal tur^H would Im\t added greutl} t> the de 
KlnHlivt cfferi if the blasl 

hurflir tests of tin idOO-pound Umb will be made 
f ums rt In more cdiiplrtcly its dcKtructlic effect but 
nsl bring flu nmilts ulrvudv o1>t lined ind tiu tirgets 
^nlnht will h It will be used In time f wur It N doubt 
f il If i h mb ff greater weltht will be ctnstrucUd for 
some time 

WltucMses <f the disiructlon tf the (VufrltMl md 
imd Alilunui wen dec ply Iminsstd ly tti wtik of 
the tfiiilm b th In wiitklnL the Kijarsiiu ture and tn 
sinkln„ the shits h^ crushing In the hull tel w water 
TIm ( ruts It Is trm were anch< red but omi aLolnst 
this Is the f((l that lurl tl homblnb te u cmipintlyely 
new art capable cf |,n nl devcl ipii ent 
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Leading Armies of the World 

Comparison of the Active Armies, Trained Reserves, Available Manpotwer and Field Artilleijr of the Five Leading Poem 

I T a rather formidable taak to attempt to make a mated hr the War Departmoit, la 8,000,6801 Util Acore the grand total abown In otr tahla The ettormOiia total 

reliable oomparletm of tlie strength of the rariou ineludee about 188,800 reaervea, GoaaUdng of the available manpower of mlUtaiv age of SlUXXlyOOO 

mlUtarr powers—this for the reason that the late war, tlonal Goard and the Offlcera' Itea crv e Oorpc At pree- for Greet Britain la to be eetdalned tqr the large eigtsnt 
end the reduction of forcea since the war, have made ent there Is no enlisted fores In the Htsitwi Oorps. In of the Biitlsb eoloiUes, bat moedg it la due to the tesoi- 
■o great a dtflTerence in the etrength and oomposlttoa uddltioa to these, there are 2,847,000 (eettmated) non- Ing mUnona of India These flgiitee are aetlmated tqr 
of armies, as comparod with pre-war times, that only enlisted veterans of the World War The total available onr Amqr IntelUgence; end to arrive at a total, there 
to the ofllcers of onr Military IntelUgence are the fhcta manpower of mlUtary nse In the ITalted States la eed- was taken 0 per cent of the total popalatloB to Ind^ 
known with any close degree of approximation. The mated by Anny Intelligence aa 15,7WV000 20 per cnt to New Keeland, 12 pmr cent to the Blalted 

table wblcb la herewith published is made ap from Kingdom and 10 per cent to fhw***, Australia and 

their stfltlstics and represcnta tlie very latest figures Great Britain Sooth Africa All these pereentagsa Impreaa one as 

that are obtainable as we go to preoa. The totals are It will be nptlced that Great Britain la credited with entirely reasonable 



Tha abeve cempariaon dtowa the reUBve atrengtli of the andee ef the leading netlen^ as atohaa t ed hj tho Vntted fitalee Arms anthwlUea 


given for tlte strength of the aetlvo army, the atrength an active army of 68flLjOOO, but U abonld be nndmtood « Tintoie 

of the trained reBerres, the total available man^K>wer that this includes 274,000 white troops of the ttolted Hie active' Ihreoch Army baa g atrmigtb of SBAOOOt 
of mlUtary age, and the total rnimher of field gmu with Kingdom, of which 900,000 aro wrvtag at home and and the sfemigth of the Mtoed teesrvea todnded to 98 
the acUve army - 74,000 are serving to todla and are paid for by the clasese U totol avatbdfia man^ o Vrer of 

Indian Oovenunent Ttw root of the PittUh total, or mllltoty age 1^ fi«8M^0OO t and the total nnmher of^ gito* 
Tha United States 883,000 of the active army, are colored troops, the bulk wlto thfi lumtr to WIK It atotoU he nfidseriood 

The strength of the active Army of the united Stato>i of which, of course, are to todla. The total of fiA10»000 with aptoyd, to Oda syttUety thah dna to 

as reesnUy fixed by law, la 1874187 oAeera and i4to. trained roesrves of Qragt Britain toelwlea an eotlmated or g an t aatotoi alf fit the gma are^ nof auumd. Ibfi 
This body Is provided with a total of 800 field gnito totol of fi^MOifiOO vetorhas of tlm WorW War gnd large ppttflrtfM Of ^ trid^ t iesr v to fit France wto 

By flew guns must be umlerstood mobile artUlery, np mtai of the Begular Atony Beaerve, the Bpacial Baetorve W jtfmlUtlft fft to Tesy 

to and Inclndlng that of fi-toch caUber The heavier and the Twritorial Anito^ The total of flri4 «Mfl8 of ifiltofitoSt m 

artillery, whether caterplUar-nMniDted or on raUrond the Biithrti Aftoy^ up to Silach cmfiher, le emtooaM at llto4Ni hg ftoBto gpHSrt'p*toitoip to ttot neefit toatv 

mounts, or designed to be transt>prted to the fro n t and 884 guns with tto Britliih Ariny ht the United nugSon / ' \ ^ 

fired from fixed emplaceusuto U imt Included to these only* Tlw number of gage outolde of the Ufihgd Xtog^ 1 IMr 

soagnns. This reservatloa appUea to the totals of the dom la not known. To he added to Uda am Ififi gato to TltotoMMIto to the adm 

gima of all the arnilse todnded In this table. It wlU be the hende of HHtlsli ArttUtor uaftt eerrifor to Xnlto anfi hbWlto to to a twteed i toldw of WS^Mdl 

assn that the atrength of oar trained raaervss, ee eatl- with the tadtan Ariny, the twe Hme tageChsr gMlg Urgir itoto toil ol Iftncjn tht tOtolT n«ii^afilriofi» 
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■"Jj " Mo 

(lv» arilM^ ud tte tot#iaalMr «f ^ 
As la tSt MM vt runnitMtt « part of 

lile^ us M ai m wi dM to itMmwtiMa otsfuat** 

^ 1 * ■* 

tewMjr 

wmnj. M jtti lAow. wti m«tNa tmd»r tb* 
TMtr ^ to redoe*^ Imt Ihw «W to ml 

«nd this BOW bew dono. 

CH < ;l i 0 ii 4 od trtlnod rMorvwi, In our tidbUi tboro 
^rhidi ti to bt irip1»iwl br tut bo 

oTiirtiitd t*b***^ *0 OOTMoy by tfw pww 

M tU BiUr Undo it U —tfmatod U o«r Oor- 
$mAf tut tun WFt in 0«no«iy todoy 4,0O(MNX9 
nnmu out of a total aTuimble akaiHPOwir of 
total iMd mu U Qerauiu today 
du dn.' flda tman lUcon ahowa how OertMBy Ua 
mnM dvt Cbt provlaiona of tU Traaty, whUi called 
either for the aomodn or deatruetkA of Ita artiUery. 
Uoofdhig lo flaora glwi out by the ZHnnuaiDaiit 
OdtUUm, OertoaBy Ua deatroyed SZ/m cnna 

JapBB 

no atraoffth of the Japanwe acttn 
artby la 802,000, and the eatlmated 
atmcth of her trataed reae r T o a la 1,148,- 
OOO oet of an o^mated atallable man- 
pomw of 0^51OA)d In thla matter of 
tialoed raearrea, then. It la erldant that 
Japan doea not atand hi nearly ao favor- 
aMe a poaltieB aa Vnum Italy or Gnat 
Britain. Tha total number of field guna 
with the aetltu army la 11T2. 


Tha Bauller Ka rt o na 

Althongh they are not tnctuded In our 
tahia of the fin leedlnf natlona, figorea 
dor BalgfuiA, Holland and Bortugat win be 
eC latecept They are aa fidlowa M- 
gtitto haa an actin army of 120,018, a 
ivalud n e em of SBOJOOO, an amiable 
manpower of 1,1%0D0 and T72 field gone, 
all of whldk ate not matmed. Holland haa 
41^000 In her acUn army, hiclodl&g 20.000 
•vgantaed sOntla. She haa 800000 tnlned 
tneema, a total amiable manpower of 
and 171 field guna. Portugars 
nettn army la 61,000, her trained rea ema 
68W0. BAr amiable manpower la 882,- 
OOOi, and Uien are with the actin army 
883 field mm. 

It will be noted that our table takea no 
aroomit of guna hi raaem-4hla for the 
lenarm Aat hitherto tlieee llguvae han not 
hen antiabla The nriooe powmt ap¬ 
parently an lehMtant to maU them 
haown. The rea er rea of artillery an nee- 
aaaarily nry larpej and bacattae the 
gmter part of It la thoroughly up4o- 
dati It ia not likely that It wlU aulfer 
any aarioua depcectatlon for many yaara 
boeonn 


•hip to han gefiraf tuibliiei (Brown-Curtle type) and 
amaU-toha bollaira. No edUal details of her steam 
trials h|n been pobltahed aa yet, but it u known that 
aha den H oped nearly IdOyOOn riuift bonwtmwer and a 
med of 81.8 knoU on a di^aooment of 44,000 tona— 
ttdt la* 8400 tons more than her normal dlBplaoement 
In hMi than eight years, theraftm, the '^reoord'* figure 
aett fcBah a d Jbor tha **Ui)B** Jbaa been more than doubled 
Ik^ la tbare anything to i nd i c ate that finality baa bean 
reaebed In thla particular MU ef nanl proama. The 
**11004^” {a bar turn, will oa;Mpeed by the frix battle^ 
cruiaeca ho^ under ooUCNcwm ^ ^ United States 
Navy, Owing to tDodUfUlIdU In their armor and 
undennter protection, the of vesMia hna 

been tnrraaead from 88^800 tana to 43,500 tnui. To 
acblen tha derigned apegd of 8dt4 knots, the ma- 
chUiery, oonalatlng of torbfnea with elM'trte tmnamlii- 
rioa, will have to work op to 18(^000 Hhaft homepower 
^rather more than fin fiinea the figure for the battle- 
•hip **Arlaotia," Which as late aa 1810 wna the lilgheat- 
powered mawl Ut the Uoitid States Navy 
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THE LEADING ARBIIES AT A GLANCE 
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Anar 

fittoaatk 
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TdUI 
AvaJUUo 
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Total rM4 
OuM whb 
AotWs 

Ansy 

United Stoteo 

157387 

836ye0(g) 

15,700.000 

800 

Great Britain 

035300 (a) 


25.000,000 (h) 

1210 (c) (d) 

France . 

884300 

4,420300 

(tSlISSMl) 

0304300 

8840 (f) 

Italy . 

800,000 

4338300 

6,068.000 

2100 <f) 

Germany ,, 

100300 

Bee note (e) 

6,000,000 

288 

Japan. 

803300 

1,748300 

fttnUliil 

0310.000 

MUnwMl 
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HIth-SpMd FIcktIiic Ships 
Br BMtor C Birwator 
911 tbs Mflnwriac pMnt of .Imr, tfao 
BOM ■tflUac (MtOM of UTat MalMh 
BMt ia tacant yesn has baas tta <Mr> 
awvs bmaaM tat tha powar iMpaBlar 
BacUMiy. rigwaa wbldt‘s flHt ]nwM 
af» wmM bava baw eoaaldiMS |Wita»WN 
K not ItbpoaMMa, an aoMptaS AaiajT M 
ac miacaiptaca . WbMconqdatadtalMSltba 
Brftbh battla «nlMr -Uon," MiaSl 
now alMft b e rw powar, waa wofew o£ Wth beW 
Draatt. and non tbaa om aodlMM at mm 
aMBMWd doabt aa to wboOar aar awi wolAlia toaUt 
is atand tba traMndoaa strain of Anh s pMAridiuit 
jnrtdiif at top speed. Tbiw past* later 
laSMiattla^wlaera "Itoaown"' and -Bapalae 
Utd donta tba oontrafit ealHat tor lUMOd to IMAOO 
mft ber a spo war On bar trial raaiL Had* with tba 
shts at nosEsl dnaabt, tba enMad ap ia 

WOOft ahaft honwwtar and masM OM a t w^ e d 
.aSTw a weed of ew h>p«a{, jy sistsf sbip •m*- 
ndin-atdatFiMd, rsadblbf iMtiMB shaft bqr s wawe r 
S«liMM>otn,tkaotn Aittoaitt aaaMn^ 
4 wMo ino^pa wera aiesptteaalhr Hfhb 

an aifa Of ■‘rw*"*®* JAglWf* ^ 
(-a««atr to asMwar. Boflt sf^ltw ha 

f'm Pin mg of n knetn It wma.fiaocA 
^ U hU WMM ttncMMar ^ l4«/m aha^t 
Ml 1# mSht WWA cnpltal 


Thla Ittcludaa the S0O/)U0 white troops nerving In the United King 
dom and 74/100 aenrlng In India and paid fur by the Indian ilov- 
emment Ihe remalniag Sfil/HX) are in India and un the Jihlne, 
m Iteacqpotmila, SUeiia, Piieatine, and elsewhere 
Includaa d/WOjOOO (eatHnated) non-enllsted veterana of World War, 
and StlO/100 Bwlar Army Keaerve, Special Beaerve and Territorial 
Anny 

854 Quna with Biitlah Army (United Kingdom nbly-~othera not 

known). 

840 Ooaa la haada of DrlSab Artillery ualta aorving In India with 
Indian Army. 

No organised reaervea allowed aermony by Peace Treaty, but there 
an eatlmated to be 4.000y000 men who were In her fttmier unity 
All gone are not manned, due to akeletonlaed organlutiima. 
laeHidee 188JOOO trained re ae rTee (coariatlng uf the National Guard 
and Oflicarg' Beaerve Corps. No present enlisted force in Reserve 
Oorpa), and 3347,000 (eetliaatad) nou-enllated veteraps of World 
War 

Brilinatad. 

Of total popnlatloii In India, 0% has been taken for this eetlmate 
Of total population in New Eealand, 20% baa been taken for thla 
eetiinate. 

Of total population la United Kingdom, 12% haa been taken for 
thla aatimata 

Of total populatton In Canada, 35% haa been taken for thla estimate. 
Of total population in Aaair^fin* ^^594 baa been taken for thla eatl- 
laato 

iff total population in SouMi Africa, 15% haa been token for tbla 
aattnuitn 



Bunally rmaritoble la toe advance which baa bemi 
rigletored In the steam power of light cmiaera. For the 
tlma helag the reoogd w tida respect la held by the 
*^wklnai*^ a vaaaM of 5750 teas, completed laat year 
and now aarriaf aa BriMU Ibupddp in China She la 
fitted with gaatud UrtMnea of 60,000 abaft horsepower, 
whkik give lu a 80 knots. There are four 

iUpa of thla UMk dug of which, the ‘'jEUBngham,*' la 
bidldlBg at Py to aah o to and not yet launched. Two 
mfUwr Rght oru to er A of new type are now eomplotliig 
ia gimto fidf naaMCy^ Hie «TBntecprhMf and **Htaientld 
Both wm laM down o^ a few montho before the war 
ended, but ar« good deal of wtwk had been done upon 
toon toey ouMvui tlia wholesale cancelUng of eon- 
tiWcto whkh foUowud too aiming: of toe Armlattcn A 
3htrd dMp of toe nine daaa, the **Bnpliratae.*' waa. 
Mhaever,' o or a npa d; lAa **BnterpriiMr' and «*Bmerald" 
to pm ntt g mufc ta fop aa tf nt type of fight crulaer. They 
to net aa scouto and oereHiliig cruiaen 
for the Brittah batfle-erulaer float, a aervire demanding 
tooid CQQridcrably iuperior to that of ordinary Haht 
cnOiofa. At toe same tone it waa atlpnlatod that they 


were to be of modentto dlAiIaoeineot and to huie un 
armament powerful enough to deal with the Utoet 0( r 
man light crulsera, which hud^a broadside of five 50- 
Inch guiM. The “Knlenniee'^ dtsplaoea about 6000 tons 
at normal load. Her length over all Is 505 feet, her 
extreme breadth 54V^ feel and )M>r mouldetl depth 80 
feet 7 IncheH. It waa asrertalm^ b> ext>erlmcnt8 with 
tank modela that the desired ei>eed <v»uld oot be reached 
If autl-torpedo bulges were fitted and ctinsetiuently this 
form of pnitertlon was dispensed with Rut to min 
Imlae os for as possible the damage from tor^iedo or 
mine explosion, tins ImUcrs are divided Into two widi4y 
separated groupa, one group being placed forward and 
the other group well a^ The hull la also pluced very 
extensively subdivided Oulng to the iieculiar spacing 
of her three funnels, the ' Untenirise * liearit a strung 
renemblance to the battle-cTiiiw'r Lion** She is en¬ 
gined with llrr>wn>Oartls geared turt»lnes developing 
tile enormous figure of 80,000 shaft horseiMwer through 
four shafts, and a speed of 84 knots Is I'oiifidently an 
tldpated Her main battery comprises seven 6-lnoh 
CO-calibor rangi^-tlndlng guns — of which 
fire are on tlie I'cnter line and one on 
either beam Tills gives a bnmdslde of 
six guns and an end-on fin* of four guns 
In nddltloo, there will be ttie usual anti 
aircraft and iiutohlne guns, and twelve 
torpedo-tubes <01 trlple-dm k mountings. A 
deep belt of 3-lDch high tcaslle steel cov 
ers the aides la way of till lamhlnery and 
boiler siiaccs, and in reinforced liy a 1 Imli 
upper deck Thu iibseni'u of on anU-tor- 
p^o bulge, to which the llrttlsh Navy luin 
learned to attach great value, Is considered 
a serious defect in these tuo ships. War 
exiierlenoe did not bear ont the assumption 
that high Hpeerl Is Itself a protection from 
submarine attack. Two Rrltlsh light cruis¬ 
ers, '^Nottingham** and “Kaliuouth,** were 
tonsKlocd whilst steaming nt 24 to 25 
knots, anil sig xagglug, and there were 
other lases of sldijs being hit by torped(»eo 
when 1 raveling at full siieud 
Just aa the “Hood** will shortly be ont 
classed Igr the U M.8. "Lexington** and her 
■Istern, so In the near future will the 
"Ifihterpiise" have to yield her place aa the 
fastest llglit cruiser aihmt to the new 
American vessels now building These 
shhw, 10 in number, will displace 7100 
tons and have geared tuiidnes of U0,000 
shaft horsepower for a speed <rt 85 knots. 
U will be noticed from the tables given 
below that in general dlfbeoslons and 
armament they are somewhat rimilar to 
tbu "ISnterprlse,** but their lines are not 
quite Hs fine. 

ArcimUng to authentic report, Japan has 
a very large programme of light cmlaeni 
In hand. The number of these vessels, as 
gi\en In a list pretiared by the U S. OlBoe 
of Nuval Intelligence, Is no less than 34 
[The "Tatsuto” and **TGnrin,’* begun in 
lino, are in general design and appearance 
^ery much like Idg destroyers or flotilla 
ieuders. Thqy are S50U ton shlpH, dealgned 
for 23 to 80 knots, and are unned with 
four 5Jl-lnch S^pounder range-finding guns 
and six deck torpedo-tubes. In 1067 flvw 
cruisers of a lieavler tyiie were laid down 
as the “Kuma,** "Tama." “Oh-I.’* "Klta 
kaiur* and **Klso,** names commemorating 
Japanese rivers. These vessels dlq>laoe 
nOOO Uma and have geared turWnes of 
65300 ahaft horsepower, from which a speed of 84 knots 
is expected They are said to have an abnormally 
large oll-fuei capacity and a cmlslng radtoa of about 
12,000 nautical mUea. They curry a battery of seven 
fi.5-iDch range firing gnns, mounted In poaftlona which 
enable five to train on the beam and four ahead and 
astern. 
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powerfnl In exiHtence, in nboat 70 feet tong, niMl weftflin HU tean. It Atm a 2S40-pQand ahell with a charge of S50 poanoa af powder. The anmde Teloetty la 
X700 feet per eecond, the rauaxJe enertTi 121.000 foot^toni. and the raafi^ at 4S degreee of elevation, ie SO.OOO yarda. or aboat 10 lead anttea. TVa laa eea paaa 

trate the anaor on any foi^ga chip at any raaga 

The New Army Sixteen-Inch Gun 

Exhibition Firing of the Most Powerful Coast Defense Gun in Existence 


W HAT wne probably the moat elaborate program 
for the domonatrallott of new war material wan 
that drawn np for the Third Annual Convention of the 
Army Ordnonoe Aeaoclution, which took place recently 
at the new Proving Qromid at Atierdeon, Maryland. 
The Anuy Ordnunoe Asaoclatlon la to he oAgratulated 
U])oQ the extent and variety of tlie exhibita and the 
admirable ptvcialan with which the program wan car¬ 
ried out In the prenence of the aeveral hundred aa- 
•ooibled gooita. Including not only the inembera of the 
Ordnance Aiiwociutlon» bat alau of the American Hodety 
of MeriiRnlcal Knglneera and the Society of Automotive 
UnglBeera. 

Eimitatlone of apace in the premnt article prevent 
the publleallon of any adequate detalla of tbia remark¬ 
able display of ordnance material and of the various 
deimmittratloBn In the way of proof Oiing, bomb drop- 
ping and maneuvering of caterpillar-mounted artillery 
Thii will be undemtuod wlien It la staled that there 
wwe over flfty eeimrate exhibits of new material, part 
of It developed in our preparation for the late war and 
nnicfa of it representing abeolutely new work which has 
been carried out by Anuy Ordnance alnce the Amilstloe. 

Proof-Bring of Slxteon-lnch Amy 61 m 
Tlie flmt exhibit was the most spectacular and. In¬ 
deed. the naist Important of all It was the pimdS 
firing of two lO-lnch Anuy guns, weapons which from 
time to time have already been dlacnsacd In our ool- 
imms. The first of these was the firing with full charge 
of a obeli from the 16-tnch coast-defenae disappearing 
gun shi>wti in our lllnstratluns. Tlie eecond waa the 
firing of a similar piece In the new barbette mount 
lioth of these guns have been derigned for our coast 
fbrtlflcutloDs at home and abroad, of which they will 
form the most Important and most powerful elwnsnta. 


shell Itself Just how efrecHre the projectile Is as an 
annor piercer may be Judged from our photograph of 
II 14-inch armor-plate which has been pierced, at ex 
treiue range, by three of th«*se prujectlles. 

The Ride 

It can be readfly tmderatood that to Impart a velodty 
of over half a mile a second to a shell wdiddng over a 
ton calls for a rifle of very ezeepttemat dimensions and 
power The lO-Inch rifle which waa built at the Water- 
\ltet Arsenal from designs drawn up by the officers of 
our Army Onhiance. Is so well im>portloDed that the 
guests at the recent exhlbiUon. although they were all 
technical men and familiar with large mechanical eem- 
fttmeUona, found It dUAcult tfi realise that this gun 
barrel was within a foot of being 70 feet In length, that 
ita bore was 10 Inches, and that It weighed 840,000 
pounds or 170 American short fona. Another suriHdse 
came when the 8 no pounds of pow der which constitute 
a charge were fired. Both the burst of flame from the 
innssle and such brown smoke as there is wImd ** 8 moke- 
less*' powder la fired, were up to expectations, but the 
report whs surprisingly “soft” for a charge of these 
great dlmcnslqoa. However, this was not surprising to 
those of us who are familiar with proving ground ef¬ 
fects. Hie writer remembers that when he was on 
board the “North Dakota” during battle practise, the 
sharp crack of a fi-lnch gun was mors severe on the 
ear drums than the deeper«oted report when the 12 - 
inch gun wan fired. 

the barbette mount fonctlnned sutlsfoctorily, and the 
heavy rifle swung back and down Into the loading posi¬ 
tion with the same smoothness and abeenoe of Jar which 
has marked the smaller mounts for guns of 8 -, 10 - and 
12 -lnch caliber The roof-Ilke structure Is an inclined 
shield of sufficient thic kn es s to protect the gun attach¬ 


ment from small sheU fragments and machine-gun fire. 

The Slxtesn-lnril Baibette Onn 

Not far from the 10>lncfa dlsappearUig gun was a lif¬ 
ter rifis on a barbette mount In the dlaappearlng 
mount, the gun, upon discharge. Is throat hack and down 
until she Is below the parapet and sheltered from direct 
fire. In a barbette mount the rifle la pemanently above 
the face of the parapet The gun and Ita earrUge rotate 
upon a masalve turntable, oonsiaring of a baae ring 
bolted to the concrete foundation, and an upper ring 
known aa the “racer,” betwe e n which are 48 live rollera. 
A pinion attached to the racer engagea a circular rack 
Imlted to the outside of the base ring. By thla means 
and by means of a micrometer Index whtdi la carried 
cm the racer, the gun and Ita carriage can bp laid In 
dlrectloa elth an accuracy of */m of a degree. An elec¬ 
tric motor and hydraulic meed gear permit the carriage 
to be traveraed by power 

Bolted to the movable platform, one on each aide, are 
two cast steel aide frainea in whldi rest the tnmnloiis. 
the elevation of the gun befog controlled by circular 
racks bolted to the right and left aides of the cradle. 
The range of elevation la from minus 7 to ifina 6 t> de¬ 
grees. The cradle forma a circular sleeve la which the 
gun recoils, and this cradle contains or aupporta all the 
mechanism which controls the recoil and counter-reooU 
of the gun. The cradle la a OO-ton caaitag, the iMlde 
of which la very accurately bored to fit the outside con¬ 
tour of the gun. Hie actual bearing on which the gon 
slides consists of a number of circular bronae stripe 
bolted to the tnalde of the cradle. The gun and cradle^ 
which together weigh 550^ pounds, are so aceuraMg 
balanced on the tnumlmis that one man, by hand 
power, can easily set the gm at any anifla of Novation, 
Elevatton. normally, is efl beted by etectric inotora, 


Tlie Projectile 
The 10 -lnch projectllsb 
aa will be aeea from oar 
Illustration showing one 
of these alongaldo on 
officer whoae bright is 
six foet. la spectacttlariy 
Ug both as to bright 
and bulk Its exact 
weight Is 2840 pounds. 
It la provided with a 
false now made of Ught 
steel, which la screwed 
on at the forward end 
of the projectile, and Is 
stream lined im as to af¬ 
ford tlie easiest posslUe 
entrance for the shell as 
It passes through the 
atmMphere Within the 
false nose Is the blunter 
actual nose of the shell, 
which Is provided with 
a cap of soft steel to 
assist the shell to sbab- 
taring the extiemriy 
hard face of moden 
armor, eo aa to opan the 
we|i.dor the body of the 
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The recoil la controlled 
by four oil cyllndera. 
cest Integrally with and 
around the cradle. The 
energy of the recoil la 
ffiaripatod by throttling 
the oil with which the 
recoil cylinders am 
(Hied, by causing It to 
pass from tile rear to 
tiia front of tha platan 
through grooves cut to 
the wall of the cyttndeca. 
There le alao a confitoB* 
recoil mecfaanlan wUejb 
s erve a to return the 
ftm gently into batttiy 
«-tluit Is, Into flrbig 
Bltion, When the gun la 
laid at an etovattan of 
40 deg^•«^ U baa a 
range of fSOfiOO yariiv 
or nearly tUrCy land 
ndlask Snnattlitagtgat 
ygnci toe ahidl wm pasi 
tUrfnSi 

IMT Sftost H SW SMS 
Us* SMT, as WlflM Bi 
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Seats for 125,000 

Odcland*9 Gimt Sudium* Cut Out of the Center a Bloimtam 



ArdiiUcU*^ drawUia of Um **8toM Bowt,** Oaklond’o ncord otMUnai, mm U will look when completed 


C ABTHD oot of the hmit 
of a movntalp of wild 
•tone^ a Irage atadtam la to 
hf fbaotPOcM at Onklaad, 

CkIh aocttrdliig to H. H. 
imtia fn tho Itoetoa rroa- 
eoHpi Tbo littl has been 
pnrdiMtd, the tudde liollow- 
«d putt and now nil that re> 

Tnatna to be ikme to the In- 
eUltoUon of the concrete 
tlem of eeetoi the gntee and 
ttM> dreek etaito* When com¬ 
peted, thto atodlttm wtU have 
a aeatlng capacity of 12b,00(K 
af^ a total catmcfty, Indnd- 
ing the arena, or fl<N>r of the 
atadlam, which covers three 
and ooo'balf acres, of ap- 
proxlmateay 800,000 — a 
Ipreater number than the 
popalatlon of the city which 
to constructing It 'Hie hlU 
Itseit covers five acres, and Is somewhat imire than 120 
feet In height 

Owned some yean ago by a company engaged In 
quarrying, tlds hill today to nothing but a shell of 
stone, a niUlton and a half roldc yards of mck having 
beoi taken from Its heart, leaving a perfectly flat, 
umnoth floor of stone, walls In the shape of a complete 
drde surrounding tills arena, and idoping slightly out¬ 
ward, as cut by quarryinen to prevent casing Thus 
the walls are all ready for the (‘onstmcUon of the 
tiers of seats umt the concrete or stone stairways down 
Into them. At one aide of this artificially Iwllowet}, 
yet natural, boa I or crater of stone, the quorrymen 
cut an eutnuice, narrow and straight, through which 
they curried away the rock blasted out of the mountain. 
This, which to the only opening Into the Inverted cone, 
will be convertad, by means of concrete pillars, plat¬ 
form and gateSf Into a Greek entrance way 
Directly opposite the entrance to this hngo quarry 
pit is a perp^lcular dlff some 180 feet In height by 
about 200 In width at the base, against which the 
concrete stage, very simple and of early Greek type 
of architecture, will he constructed The arwia In 
front of the stage to large enough to play a full game 
of outdoor baseball, a football 
game, or bold a track meet 
of the largest stoe, while 
It will offer an unexcelled 
place for public meetings of 
all kinds, being large enough 
to accommodate all the njsl- 
denti of Oakland, men, wom¬ 
en aud chlKIren, at one timet 
A concrete wall will be placed 
around this arena, and than 
thto wall eeaia wlU rtee In 
tiers, as In the ancient OoU- 
eeom, with six concrete stair¬ 
ways between them, leading 
ftom the arena to the very 
top of the sorroandlng wall 
of natural rock. The plan 
Ig to erect theee eeats only 
half-way up the wall at flrsti 
thns proridlng searing ao 
comniodattons tor 186,000, but 

to add other ttors of aeaU as 
they may be needed The 
aoUd stone walla give the 
bowl remarkable acoflatle 
properties. 

The old quarry, as It to 
hUfln Iq^ a growth of gum 
and othaf trees, and u It 
banti v«7 harrow appcoadi 
or SDtoanoe, fa idaal tbn 
ptt ip oges of a stodlfuB. It 
to pro te ctod by lia high 
walto and trew from toe 
Are of the nn. and tot 

amoupt of worir 
to totoio^ tow ^to of the 
w^fS^ ton stafe mod ton 
aMSa li tet dlStovlt 
^ lame 

mrtjdWtjWh sfl atonsy. 


the north side bus been utilised ns a Htiilnfitiy leading 
to the top of the cUfT and cirrylng pcsiplo to their 
seats easily and conveniently The sliUrwiijs sweeping 
each side of the entrance give a wonderful and bonutl- 
fnl approach to the seating portion of the Ntadlum, and 
also have tlie advantago of distributing tlio audiences 
without confusion The sarroundlng cliffs nre subject 
to hortlimltural treatment, which will greatly cnhuuco 
their beauty and tlieir etfecUveness ns u loickground 
Tbe *‘Stone Bowl," as the stadium site hus cninu to 
be called, Is only ten minutes by street c^rs from the 
heart of Oakland, usd about fl\e ndnnlc^ fnun the 
residence district around Lake Merritt It Is directly 
at the end of one of the longeHt and most popular 
pii\ed driveways of the eastern shore of San Krancisdi 
Bay Krom the cliffs aimve the site of the stage one 
looks out over Oakland and thin Frunelsco Bti) t-lenr 
Into the Golden Gate An effort Is being made to com¬ 
plete ri»e stadium In rime to hold in It the next loter- 
schulastlc games on lids side of San Franslwv) Buy 
The cost will be comparatively Hglit, since tlw (luarrj- 
ing company already bus expended some $l,lKk>.000 In 
the removal of tlie stone heart of the mountain, but 
left the hard rook floor le\*e\ ond the walls intact 


New Way to Roeorw 
Tin from Senp 
Tin Plate 

HE recowrlDe of metal- 
lie tin from tin idato 
sorup such UM tin cans, eto^ 
Ih 111 ! Important fndUHtry and 
quite extenstvfOy employed 
In the Unltcfl Ktntes. A 
inetlHril hsH lMH*n juitontod In 
1 nghind for recovering HUch 
tin which Is of coDidderahto 
Interest Brlct1> It Is as fol¬ 
lows 

Tin scrap Is treated with 
(deuin to dlsSfthe the tin, 
and the muterlul U then 
llftotl nut tif the add and 
wiishetl 111 water Iresh add 
la addiHl to nqilnce that used, 
and aiKdlier bat<li Is treated 
\fter n tlnio a ImHlo sulfate 
SnHO, 8nO, deiinslts, nnd to 
drawn off Tlw washing w^^tlr nintiilns Home hiMdutde 
oxide, KnO, and wane tin In solutton Thi dlssidved Un 
Is rcco\en*d h> precipitation as sulHde or Iron Is added 
to neutnillxe the add ntid uhiuln imtalllc tin External 
iMMit Is not rwMJlriil In the process, but the add hath 
Is nm1ntnliie<l h> ilie cxotherinh heat and llie [STiodlcal 
tiddlfloim of fresh add uf a fairly constant tomjierntttre 
of 4.V-V> degrees t^entlgrndc and a strength of about 10 
tier rent free sulfur trloxlde 

StainlcM Iron—A New and Striking Prodncl 

^TAINLLSS steel Is airtvub u familiar product and 
O much him Ikhui said ulsiut it It is on the tableu 
and In the kitchens of npuij American and British 
honiefi. But a new nuiterial Ims very rect^ntly uppearad 
In England whUh Is also the lioinc of stainless stetA 
The new produd has been luiimsi Hlalnless Iron ond It 
Is receiving much artimilon over there but to very 
little known In the United Htates 
Tlie now stolnless Iron Is really a milder grade of 
Ktalnlra steel which Is a moderately high carbon, and 
therefore hard, steid containing ntomt to 14 fier cent 
of chromium which Ismtows the slalnless qualitIcHi. Tbe 
main dlffortncc between stainless steel and staluiGM 
iron lice in the percentage of 
carbon, stainless Imn having 
no more than 010 per cent 
carbon or about one-third 
that usnally Incorporated In 
stainless steel Tim new Iron 
to described ns distinctly 
softer than stainless steel 
and amenable h» munlpula- 
tlon o|K*ratlcins quite Impos¬ 
sible In the case of stainless 
steel These working prop¬ 
erties adapt It to use In hun- 
dredn of different directions^ 
and It Is l>elle\ed that ths 
requtromentfl for stainless 
iron 111 the future ore likely 
to lie ranrmouK, and to come 
from the moat unexpected 
quiirtera. 

It Is anlhdpated by Brit¬ 
ish authorities tliat the dis¬ 
covert of the alloy will pro¬ 
foundly modify Industry so 
fur as light metals are con¬ 
cerned Because It Is softer 
end more malleable. It esn 
be forged, pressed and drop- 
stamiMNl and hence ntlllaed 
for a mulrltude of articles, 
parts and fittings which are 
now made of ordinary Iron 
and various other matals, 
liable to be easily oxidised 
It to stated that experiments 
in ranking the bonnets and 
wheel discs of automobiles of 
tbe new stainless Iren have 
already proven successfal, 
and pioneers and promoters 
of nmtleM iron are confident 
that Itff posslMllttos are al¬ 
most unlimited 
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Our Point of View 


wav* Itfiftba for ttw traaanlttar, wltb 
iH» aama mva leoirtbt at th« laotfvlBf «Dd, 

thaH^ov^a^^tafomor otbar davieM perfonoiac tUa tone- 
ttOiaMa^riWndallT arae^ At any r«t% if meh 

m akr^lea 4MM ba fooad proAtabto and aet «p qnlta 
4faiitMst)y Mot tl»a pMont gratultooa aarvloaa. wa map 
loolt'fo Old dajr wIma tba Aniericao fomllTt bar a attaht 
afljinahainf <4 tta radio racrtvina nt, daaigiajH Bka a 
nMMlt pMMVprapb, ma/ turn from baavy Wagnarlaa 
<ip«a to Baitt Amarieaa mnalcal oomady, and foott a 
JPiaM aoac to a Blair maicb. Kot plain phono gr aph 
■Mule aa at praait, mind yeot but real muale ttom tha 
laadiny tluatara and conoart haUa of tba natom* A 
VRWtowhUa Sor-pradnet for th* Uwatar and ooDCgrt hall 
'^^■and foe the obnreli, whan wa eoma to think It ovar. 

A ratooopac tl ta wamj la jaat aa aatoundlnt aa thla 
lodk abaad. Bo why may wa not raaaanably hxpact 
tbaaa vartona thlngi to coma to paaa? 


Lasi Voyage of the ^^AmeruxT 

T HV racing achoooar **Anmiemt** after aavanty 
yaara of advantnra aocb aa aaldom, if avar. haa 
bafoUan a yacht* taoeatly endtd her wandulilga 
and found a pannanent and bonoiad raattng plaoa at 
AnnapoKa. Wa might mafea diligent aearch of tha cao' 
orda of yadkttng and not find another craft ao faimraa, 
or one that haa eacarted ao immadlata and laadng an 
ladiMoea upon yacht architectural aa lagarda both modal 
aad Mitplan. 

It waa In Iffil that CSolonal Btevuu and hta confrare a 


ootmnlaalonad Oaorga Btrara to daalgn thara a radng 
nchoonar* modriad upon tha genaral Unaa of tha fomoua 
Idiot boata of that day, Bha waa to bo aent acroaa the 
oeaatt for thapurpoaa of radng agalnat tha beat of tha 
BtagUah cuttan and adiooniin^ Tba c hw il en ga poaoew e d 
doubli Intareat from tha fact that tba propoaed conteate 
would ba ba twa en r c pr aa entatlvaa of tba two landing 
maiitlma natlona and betwan two antlrdy dUEraant 
typaa of yacht Du Bngilah cotter of thoaa daya, and 
Cha achofloera too for that matter, won modeled after 
tha BOocaUed *^codflah hand and macAaral tall" idan, with 
rathar hhmt full bowa and a Vmg, aagy ran aft Tba 
*‘A»orlca," on tba contrary, had a lan& Una entranca 
and a greater ratio of beam to length Horeovar, tha 
potttt of graateat baau waa wall forward of amidahlpa 
In tha cottora* bat wall aft of it on tha **AiBarica.** 
Tba moat marfead diifmnoa howavar, lay la bar rig; 


and partlenlarly in her oaila* which were ao cut aa to 
Ua folrly flat to tha wind, an dfoct whldi waa giaatly 
KUpad by tba Amwlcan pnetua of ladag tba foot of 
tha aalt to tba boom. Tha hempen aalla of tba BritUh 
yaebte, on tba contrary* ware lalatlrdy baggy, aa oora< 
pared with ^Atoprlca'g" auH. and the font of thd aall 
via not laoad to tha boom, hot alkiwad to hang to a 
rathar fall onrva hdow and to laaward of that apgr 
Tbara can ba no aaaatlon that ttw flna wnatoady goal* 
IClaaoe tba *‘Amartca" aa urd aad an intMOca upob yiuht 
daalgn throQghoat the world. Tha Munt bow dtoap- 
pagrad, aaUa waca rweot and laeed to th* boofa, and 
Wtteh yachta bagan to ghow the charactartatic fontoraa 
tif to* American acboonar. 

in bftor yaara a aomawbat Umllar tnftaene* traa ato 
nrtod to tba period of rioofHvarana^attar race* that aab^ 
todtwut IBBB and conttnoad for the aact alghtan yaarai 
Tba davaiopniint of yacht deatm In America and Ovaat 
BibteW dbrtng tba ttorty-foor yaara b ai wa w tba 
wBaaefeiV* day and tha tomooa raoaa batwaan tba 
ffogp^^Mrtton^ and the eattor •TIanaata,'* had bank 
adibfiy^^ntdtl^r dWtoent Unaa. Wa had davatopad a type 
gmt beam, a ahaHow body, a daap oto ter 
haUaat, modarata dln^ atf amanh aM fl 
Ctaaat Biltoto, thanka to a tonl^ raH 
l b amdel with aa ctr amaly narrow n 
; jnbaavy load ad Mad, rant dtapl^ 
I ameBt aaMpfon* 

puBtf tkut, fMlowed, iU 

. 





ahowad qnaUtlaa that made lur a dangarouH compeUtor 
agalnat the oantarboard aloi^ **V]giiant ** Tharaaftar 
aarii type bagan to adopt tba baat fbatum of tha other, 
aa will ba aaen from tba fact tiiat the “Defender” of 
had IP to ao feat of draf^ aa agnlnet 8 to 10 feet 
In tba "Puritan" and other mkOet iloopa, waa rolnne 
tba hlatoriCOl caotarboard. bed over 80 tone of outeiile 
lead tNUtoatrond carried d highly developed cutter rig- 
Har'toihpatltor, ^alkyrtA* on tha other hand* ibowed 
tba ahoal body and great haato of the ainop (her beam 
waa about 20 feat oa agalngt tha 15 foat of the early cut- 
ttea) and bad bar malnaalt Inaad to the boom Bo cloaaly 
hove tba later yariitg hppraidmated that in the races 
but year, It waa diflmit db n dlatanca, to tell tha 
Amorlcan from tha BhlAah^ynriit To And broad dlf- 
iMancaa between them. It mu naceeiary to eae both 
beate toitether to drydock and eUmb aboard* Hera tha 
dUforanca waa vary mariradi 

SUoeei^Inck Guiu Then and Now 

S dlfB flftean yaara ago wa ware aae of a party of 
go aa ta irho had baui Invited to Sandy Hook to 
wttoaw the firing of llw flrat 104ncb gun to ba 
conatrocted In tha United Btatea. Tbie waa a built up 
gun, daolgnad by the Bureau of Ordnance of tba Army, 
which waa to aerva aa tba tyjpn gun of a ormalderable 
number which were to form tha principal avapcii of 
our cooat dvfenaea It waa of the old. short-oallber* 
tow-valoclty type, which haa since become obaolete for 
direct flra. Ita length waa only 85 calibers, and lu mua- 
ala velticlty waa about 2100 feet per Hmmd 
When the guests reached the grounds, they were re> 
celved by Captain Croatar (batter known to tba preaent 
genaratlon as General Croiler, Chief of Ordnance In 
the early part of the lata war), end taken over to the 
Proving Grounds to Induct tlie new “nHSister gun.” 
Captain Croslar stood upon the loading platform and 
briefly aaptalned tha characteristics of the gun He 
concluded by telling ua that this was the first time in 
tba history of artlUary that such a large charge aa 000 
pounds of powder had been fired. “1 have full c(A- 
fidenca In tha powder" ba said* “and am aware of no 
reason why It should not function as Milisfactortly 
when it is fired In aurii a large mass, as It does la the 
mudi amallar charge uaad In our 12-lnch guns, but In 
order to prevent tba poaoltoUty of any Injiiry to the 
gaeste or tha peraonnal, 1 will ask you all to retire 
behind the distant bomb taruofs.” Which we all did 
Nothing untoward happuiad. The powder burned 
prograarivaly, fhara waa Bqne of that pernicious 'Vave 
action of tha gassa," which was believed to have caused 
the bursting of one or two aaperlimntal guna a few 
years bafork whtn smokaiaas powder was aomawbat of 
a novelty to our ordnance gsperUr 
That 10-Uch guni which waa welcomed Into the family 
of flrohdingnagian ordnanoa with so much acclaim, waa 
destined to lead a aoUtary and neglected Ufa tor many 
yign to coma. Just about that time the fashion In 
ordnanea beg an to itm to long guns of 12-lxich caliber, 
or tharsaboata* to whSHl' jteinor'plerclng energy wga 
sought rather to tba dliaetlOtt of velocity than of mass 
to tba profoctUi* Th* Aimy built no more 10-lncb guns, 
praforring to davahv n 14-lttdi gun of long caliber and 
Mgfa vatodty. Tba big follow aeeinad to be regarded as 
aomawhat of g white atahhant, and It required tha stlm- 
nfoa of thrwar to elgB* It, at last, to he dbtppad to 
Panama ondloaUUad'M part of tha defenses there. 

Vtftoan yaara iftor wtte—ing tha firing of this first 
l^toch gun, wa raBlIvad on invitation to attend at 
Ahafdesh tba firing of oua second Army ie*lnch gun, a 
Bl^^eanhar ptomv firing a fl id Opoon d shall with tba high 
vatocter at am foat peg gscond. Aa at Bandy Hook, 
th* gaaate warailv«%aQina of tha parttGulam iwgardlng 
foa-fon, aoMBg fifon was tba aimoanoeawot that the 
tofogar dhoria wMd laalgh B85 pamula. It waa Just 
ham that bar mind waa carried back to Sandy Hook, 
and tba atmUgf Bttto talk glVMi ua by Captain Croalar, 
and by ao SMona tba least vlrid Item to this recollec¬ 


tion waa tha fact that he warned us all to get behind 
the bomb proofs because of the enormous charge of 000 
pounds of powder ik hlch was about to be fired. But to 
spite of tha fact that smite 500 or 000 guests, including 
many of the moat faiimua engineers in America, to say 
nothing of quite a galaxy of hltpi ranking military 
oltloers, were grouped dciaely around the gim, no suggetf- 
tlon whatever waa made by the Proving Ground aistkca- 
man that we should even retire to u rettsonable dis¬ 
tance, much leisi to the bomb proofa 
Now the moral of all tills, thought we, U not that 
Captain Crosier showed an unneceaaary solicitude for 
the health of his guests, but that the advance In tha 
manufacture of gun atcel and of smokeleaa powder haa 
been such, in the Intervening yearn, ttot the bursting 
of a heavy piece of ordnance like thla at its proof firing 
la about as likely a possibility as that a baby carrlags 
will collapse when It Is loaded with Its first smiling 
Intent We have progressed far beyond the stage whas 
hidden fiaws can exist In the metal of a gun, or wava 
action during ruinbaslbm may rip the gun apart 

Gas rur6{n0 Perplexities 
HK advHDtuges to be derived from the develop- 
mioit of a succesaful turbine are many and ob- 
\iou8, so much so that many of our ablest phya* 
Idsts and englni^rs have de\oted earnest thought and 
effort to tlie pntblem of proflucJng a prime mover of 
this type Unfortunately, resulu have been in the direc¬ 
tion of proving what cannot lie dime rather than what 
cun, and It must be confessed that there are certain 
outstanding prublenis, both tht«oretlca1 and mechanical, 
which, for the iiresenC at least, appear to be itisuperabla, 
The literature upon this subjeii. has become quite 
extensive, chletly in the form of papers read before 
technical societies. We find one of tlie latest and most 
Illuminating dlscustdoos of the subject In a recent Issue 
of The Enginrety which frankly confesses tliat here la 
a problem that ivrtulnly embraces more genuine dllHcuI- 
tles of a mcciiunlcal nature than were ever provld«l 
by the steam turbine or the Internal combuHllon engine, 
while the thermu-d>DamIc ciojildcratlona involved are 
In a class entirely by themselvea. 

The first outstanding dlfilciilly la to overcome the 
losses In producing the required conipresHlon. Rotary 
compressors are ruled out becauHe the pressures obtain¬ 
able are too low* KX) jiounds per square Inch being the 
best that blthortn lots been ubtiilned, alim it la a cum¬ 
bersome method Hence the reciprocating oompresaor 
Is essential Hut here we come up against tlie probtem 
of dissipating tlie heat absorbed by ttio cylinder and 
cylinder heud Tlte dHetmua preiwnta itself of keeptog 
down the tomperuture of the niidiil, without redudng 
the iciuperuture of tlie gus so far as to Involve a big 
leas In thermal effktency A boiler fumsce, It is true, 
stands 2500 deg Fahrenheit, but the furnace metal 
transmits tlie heat, whereas the turbine metal must 
retain all It can hold short of living ruptured. Thlg 
part of tlie problem la still unsolved 
The next outHtandlng queaiUm Is that nf effecting a 
^ compromise between the high velocity of the hlgh- 
pressurtri high leratieratore gas, and the maximum at- 
lowabla velocity of tlie turbine blading Here It Is 
found that, with sllff shafting, a peripheral speed of 
the blades of about 000 feet i>er aecood Is the limit. 
But this is too alow for gas eflUieocy Nor does com¬ 
pounding help very greatly As matters stand today* 
the gas turbine. In tbeniml eflkieiic>, telte ter short of 
M best rcdiirocatlng gns engine. Indeed we are told 
nat the largest gas turbine unit, so far Imllt, realised 
Miy 25 per cent of lu designed output of 1000 kilowatts. 

Hope for the future lies In the pooslbUlUcs of water 
tn>)ctloa Into the oombusfUm chamber By thU expe- 
dUBt It would be poaslble both to reduce the tempera¬ 
ture to the derived point and to utilise, on the blades 
of (he turbine, the potential energy thus tnusforred 
from the gas to the water* Theoretically, the Injection 
method la attractive. 
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Abraham Linooln and the Repeating Rifl^g 

How an Inventor’s Struggle for Ileoognition Was Assisted hj the Aetioa of fhe Htesidenk 


U NlM>trHTBT>LY OM of tbe aecreU of PretldeiU 
Lincoln's success In dealing with dlfllcuU proMetns 
was bis fine sense of proiiortlon He saw the easeniUUs 
and took hold utwa tbem with a Ana grip. So dear 
was his TisloD and so lugicul his mind that In studying 
a complicated problem he saw the controlling facts of 
that problem standing up ns sharply and distinctly as 
the gnmt peaks of the Alps stand out from tba footbUls 
below them Coase<tuent1y, he obtained — — 

results with a minimum of effort and 
iiio\*ed to his goal with the directness of a 
wall-sbot arrow to the bullseye. 

As always bappcsui In such an emer- 
gency, Washington, during the War of the 
BdwlUon, WHS flooded with invenUoiM, 
and the various departments, the Con- 
gress, and even the White nonse Itself, 
were lavadixl by a crowd of earnest ni«it 
who belle\ed they had devices by the use 
of which victory fur the Union forces 
could quickly be assured. Among those 
who went thus to Washington was a cer- 
tain Christopher N Spencer, a young 
mai hlnlst from New England He carried 
with lUm a repenting rifle of his own 
design and bearing his name, which was 
destined to have a large share In the ultl' 
mate success of the Union armleo, and was 
to become famous Ihruugbout tba world 

The Inveator of the Repeating RUe 

The publishing of the present article 
about an Invention which was fully do* 
scribed In our columns sixty years ago Is 
due to the fact that Mr Spencer Is atlU 


The navy contract bad been AIM many monthg 
before any order could be sscMnd from tte War Do* 
partment Thm was aoroethtng strongly mggesttve of 
times more modem when Mr. Bpeocer told ns that a 
certain geDeral of that day. nhe fOasll of the OrdAtaeo 
Departmenti would not approve any iiew-fangM Jim- 
cracks.' '* Racoursa was bad to the asslstanoe of Jaami 
O Blaine^ tbs Bpenker of the House of Baprssiiktativito, 
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and throogh hli Inttneoee and that of PreMdant Uwola 
a contract was sigiiod by tb# Amtktnnt AoMtary of 
War* Xbonas Aoott, tof aOM of tbf flow Wdopona. 
Before tbo^etoos of tfao war tht O o v orA pto * pdrebaoed 
800,00(1, whidi did great axet a tton at tbo Battlo or 
Oettyabui and to other Important dotUto of tho war, 
Mr Spencer'S aeoonat of bitg BMethir Bm BreeUtet* 
as related to ns by bboaslt Is fUU of tote test and to 

I obaraetertstte of the great dtrsetaess and 
simplicity of Mr.- Ltoeoln’s ebsyaetor. 

“Among my most pleastog rocDOseBoiis 
of the war times wu a sboottog match 
which I etigngod In wlto JPtoeident Idn* 
coin. I bad bean delegated by edr com¬ 
pany to prece pt tboBTesideot wtto one 
the rifles, which I did op ▲ngwt 17, IM. 
On my arrival at tbs WbltO Bonse I was 
osbersd Imniedlatoly toto tbf rsoeption 
room, with my repeating rifle in my hand, 
and there I found the PreMdent alone. 1 
took the rifle from its doth case and 
handed St to Mm. Ho examined it care¬ 
fully and bandied It like one famtUar with 
flraanns. He requeeted me to take It 
apart and show tbo inwardneaa of tbo 
thing.* After carefully ssamlslng asd 
approving the gnu, be asked nm if 1 had 
any engagomant for tbo following day, and 
requeated me to comb over abopt 2 o'dock, 
when, be said, *we wtU go out and see tbo 
thing Mioot’ 

Prealdeat Ltoeoln Tries the Repesttag 

RISe 

“The next day we atarted on time for 


allve^very mudi altve-HUid that ba r^ 
ceatly come in peraon to our editorial 
ofllcea for a little talk about those early 
days. He brought with him as his rlaltlng 
esard a photostat of the front tmge of the 
ScuwTfrfc AucaicAg of January 29, 1802 , 
containing drawings and description of bis 
repeating rifle, the first of its kind to be 
successfully operated Also, be left with 
us an extremely Interesting photograph of 
a target made by Mr Lincoln with one of 
the new rtflea which he bad given to the 
President 

Mr Spencer carries his alidily-rigfat 
years very lightly and finds his recreation 
Id active work His memory Is dear, even 
to details, and he sketched out the aaltent 
foaturea of bis life, when these ware 
requested, with a facility which ahowed 
how gently the years had touched him. 

fiharps* slngle-Bbot breech-loader was 
brought out in 1848, and In 1857 young 
Silencer, then twenty-four years of age. 
conceived the Idea of building a repeating 
rifle with the magaslne running down 
through the Inside of the stock He 
worked over the problem, making expert 
mental guns until, In 1859, he felt Justified 
in applying for a patent It was granted 
fo him on March 0, 1890 In those days 
he was working for Obeney Bros., silk 
mannfactnrers, of Sooth Manebestar, 
Oonu., the place of hie birth, and while 
with them he obtained a patent for an 
automatic sllk-wladlng machine. This, by 
the way, has historic Interest also, from 
the fact that It was tba nutohlne **wltb 
which Pratt and Whitney began mannfhc* 
taring In their first rented room In Hart¬ 
ford ” From Ms boyhood up flreamis had 
exercised a strong fasdnatlon over Spen¬ 
cer and his spare time was given over 
entirely to the development of bis gun. 

Sorretary Gideon Wetlee Helps Him 

It seems that Charles Cheney, hla em> 
ployer was a close friend of the Hon. 
Oldoon Welles. Kocfcotary of the Navy, and 
be and Spencer took a itfie to the Waah- 
lligton Navy Yard, wtiere It was required 
to stand a teat of firing 1900 mniids with¬ 
out cleaning. In the oonrae of this trial 
BpeDCCf was ofllctally timed to have flrod 
ttifnty-one hbots fn sIxty-two seormda. 
nta brought an order from the Navy De¬ 
partment for one tboueanfl guns. 


On left, Mr. Spencer, now 88 yeara old, wfth hla origliial repeating rifle of 
1888. On riilU, Mr. Guy Hubbard is hoMliig a Sharps ughMMt 
broech-losder of 1848 



the shooting place. Which was about where 
stands the Washington Monument With 
ns was the Preeldeot's son Robert and an 
oflidal of the War Department. 

“On the way the President etopped to 
front of the War Department and sent 
Robert to ask Mr Stanton, the Secretary 
of War, to come with ua. While we were 
waiting Mr Lincoln told ns soma good 
Btoriee, and, noticing that one of the i^- 
ets of bis blacfc alpaca coat was torn, he 
took a pin from his waistcoat and pro¬ 
ceeded to mend it saying, laughingly, *lt 
seams to me that this does not look quite 
right for the chief magistrate of this 
mighty Repohllc.* Bobnt reported that 
Mr Stanton was too busy to accompany 
us. 'Well,* said the President *tlisy do 
pretty much as they have a mind to over 
there.' The target was s board about 
6 inebea wide and 8 foot lone with s 
blaek w;N>t painted at aadi end. The rifle 
oo a ta tn ed MX 50-oallber, vlindlre^ copper 
cmrtrldgee. Mr. Unooto's flint shot was to 
the left and 6 tochea low, but the next 
Mkot hit the buUaeye and the other five 
were placed doee around It 
“*Now,' said Mr Uocoln. wlU see 
the inventor try It* The board was re¬ 
versed end I did sMMwhst better titan 
the Prealdeiit *WeU,' he said, ^ are 
yoonger than I am and have a better eye 
and steadier nerve,’** 

The reprodsotiou of tMi te te pse t lng 
yellc Is from a photogyaikh of the target 
which Mr Speneer left with tiie edltote. 
The orlglDal le among the war relics at 
SprtnpBe i d^ Hltoola 


Invento tito A^itsmsMs Twtgl Laths 
After tbs war Mr 4Speaear went to Aae- 
herst and was there aesoelistod vrtth CL B. 
BHllpga, of the Roper Espes H ag Arms 
Go., dad to 188$ Mr^ Bminas and he 
etartod the BiWngs and APMcmf Co^ Mr. 

I, fliat taumua. jhiilWW Mtit UA 


«pMMr IttviAM • «mkMm atr «MWi 
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' BlpomKi Mt«M(Ue aemr vumUh^ wUdi 
IlM mmw lafhhw Imtatry U fpwdtd 

Importftiict of the Invention can bardly be over^l- 
mttod* It ranks with Ifaudalay's ilt<le*rest and tbo 
tarnft tool^holder ** 

A Steam AvtomobUe of 1862 
This brief review must necemrily <Htilt mention of 
many of the iaventlona nod ineohaalcal aiifkltancoa of 
Mr Spencer, but a brief deecripUcin of his steam auto* 
mobile of 1862 will be of bletorioal Intutvat tb an 
ordinary fonr*wbeelcd buggy be added a steam lioller 
and an etvvlne The bolliMr was secured at the rear and 
engine at the center of the body 
The boiler wns tubular, vertical and, of coune, coal 
fired. The tubes were made out of rejected Spencer 
rifle barrels, turned down to the required thickness of 
obeli The engine was two-cylinder, with the cranks 
net at 90 degrees, the bore holng 2^ Inches, the stroke 
0 Inches. Forced draft was obtained by leading the 
eachauet idpe Into the snadeestack 
There was a chain drive to the rear axle, which 
rotated Kach wheel was luovlded with a ratchet, and 
each end of the axle carried 
a circular flange, and wltldn 
fa^ flange, engaging the 
ratchet, were pawls. This 
arrangement allowed the 
outer wheel to move faster 
than the Inner wheel In turn 
log a corner Bo there was 
one drive forward and no re¬ 
verse. The steering shaft 
carried a pinion, which was 
geared Into the “fifth wheel” 
of the wagon 

This steam car Mr Spen¬ 
cer built to carry him to and 
from hU work. On the race 
track be was able to keep up 
with the fastest trotting 
horses. On the road his 
speed was limited by the 
rough condition of the vur- 
fSoe. The tubular boiler, 
with tU many tubes of amall 
diameter, and the use of the 
(then) abnormally hisb 
ateam preasnra of 150 pounds 
to the aqnare Inch, was a 
long step In advance of the 
current practice of that day 
So typical baa bean Mr. 

Bpanoer's 1US of the coaae- 
leas'activity of a bom Amer- 
Icati Inventor that wo append 
Iblfowlng chronological 
record, following bis birth 
In I8S8* 

isea. Began study of me- 
ckaaica^ dodtr grandfafUer, 

. an artUlaryiaiui and armoFes 
to tte Attsttan BarolatloB- 
afy^Anny. tint worb was 
sdiaktiif k htuM saw br toek- 
AM eafvtQt kmft on 
4^of an tod wttli tola 
pawinf off grandfatheria 
Aeyoiufti(dfMffy fit u sket to 
“ iWbatWbA 

VttSt'dficcuaafiil 
i^iSm of stekm sto 
and fi-toto 
udtttoatoMi 


contained 1 q old votume of CkNpMto<^'s Phiiowiphy 
1848-68. Served time Si machinist with Samuel 
Lootnlt and with the Qmsgr Brotliers, of Boutlk Man* 
toaatar, Oonnectlcut 

180i8-l»4. Served time as locomotive mnibiiiliit In shoiia 
of tba Nlaipuw Falla divialoii of the New York Central 
Ballrofld ut Ilochester, New York 
1854-OT Senred time as gunsmith under Ool Samuel 
Oolt at Itortford, Oonaectieot lloliicd to install 
machinaiy in present Colt Armory 
1857-62. Madblnlat and inventor for Clicncy Drothera, 
South Manchester, Oounectlcut Studied drafting 
under Mr Heseklah Oonant, the Hertford inventor 
1858. Invented Iha automtic thrmid-iqMNdlng um 
china This revolatloaloed the thread Industry and 
brought the Coats Company to America 
1860 Patented the Spmer refN.utlng rifle, after 
three years of eacperUnentatlon. This was the first 
d^iendalrie breech loading and ref>ca(ing rifle using 
metallic cartridges and was the first one to adopted 
In the United States Array Atiout 200,000 were IhmucU 
to the Union Army during the Cl\ll War, and they 
were us^ with great eflUct 
1862. Built and operated the first successful anto- 
raoblte In Oonnectlcut. 

186245. Superintendent of the Sponcor III He Com¬ 
pany of Rostnu, Haas„ and at the fnmt tantrnctlng tlic 
troops In the use of the Spencer gun DcimMuitrated it 
to and dined with General Grant and Flag OflIi>pr 
Foote on latter's flagship two days before Union fleet 
ran the batteries at Vicksburg. In August, 1803, hiuglit 
Abraham Idncutn how to flee the gun 
1800. Invented the so-called Bpimcer-Roper repeating 
shotgun, first practical repeating shotgun, and founded 
ctmiimny to build It at Amherst, Mumi. 

1888 With Mr Charles B Hillings fonmled the 
Billings A Spencer Oomtuiny of nartford, Connectirnt 
1808-70 Developed the hoard drep and various drop 
forging prorosacs. 

1873. Invented the automatic screw machine 
1870. With Mr George A Fairflold founded the 
Hartford Machine Screw Onupnn^, at Hurtfetrd, Con¬ 
necticut 

1880 Invented the so-called "pump** or “trombone” 
action repeating rifle nnd reiwntlng shotgun Koumlod 
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Steam wagon built by Spencer In 1862, wbkb be 
used to go to and from work 

the Spencer Gun Company at Windsor, Cbnneetli-ut, to 
Imlld ttieiii 

1883, Travried thnmgh Kurope nllli partner, Mr 
Albert Hh rstiidt, the artist, uiid dtMnoimtnited the pump 
gun bofltre the lifgli cfimnmudH of England, France, 
Italy, Austria and Gerinaiiy 
188-V1U1J lupment w(»rk u|s»u autoniatir screw 
inathine and Htoaiii uutumoblles. Invented the Hpenrer 
double-cnd automatic a ad tlie unlvertutl llve^plndle 
uutoinutlc 

1U12 In eightieth >eur Invented the New Britain slx- 
fqdndle HUtoniatie screw machine 

1912 Mecliunkul euglneor ut the New Britain Ma¬ 
chine C'OmpHnj In llTJil, wlicn elght>-seven years old, 
to«>k up study of a\lotion uud since tlien baa made 
nearly twenty uoroplune flights. 

Metallographic Testing 

A SEK'H)ND edithsi of Circular 42 of the Hureau of 
SliindnrdH has hec*n Issued on this subject and may 
l>e obtained fn>m the SuiK»rlnientlent of rkmitnenta, 
iio\erniiient Printing Ofllce, 
W ashlDgton, D C 
The \alu( of the retmUs 
of the metallographtc exam- 
Inutlon UH relativl to the test 
lug of iiiotuls is now gen- 
cralJy rr>cogijlw<d \Wiilo the 
nil n lie leniilnatliHi of oer- 
fiiin mcchiinicul pnqrertlea 
11103 lie Kullk limt In routine 
testing, for a cofiiiiiete work¬ 
ing knowledge of inetnls and 
aIlo 3 's a much tiH>re extensive 
study, pnrilculurly of the 
condltlooM ulilch determlno 
tlio pruxiertteR, is necessary 
TTio study of these funda- 
iiH-nial conditions, structure, 
conHtltutlon, mechanical and 
thermal tnaUiient, etc. con¬ 
stitutes the subject of metal- 
Ingniphy using the term In 
Its brood sense nnd not limit¬ 
ing It to uilcnwcoiilc exam- 
Inntlun us was formerly the 
custom 

Tlie circular describaa 
briefly the condlllona which 
aflTert the pn>pertle« of me. 
tsIUc iiiaferluts under the 
follou log litHidlngs Mit^ro- 
sro|»y nnd Htructure, ther¬ 
mal ana1}sk and heat treat¬ 
ment , meclinnlcal working 
of metals chemical and 
ntetnllurglcul factora, and 
04indltlons of melting 
The circular summartwa 
tbe condltimm under wbicb 
melollographlc tests will be 
conducted by the Bnmti, 
and aiieolflc dlrectlona con¬ 
cerning shipping, aaserobUng, 
etc are given 
The circular Is now ready 
for dlKtrlhution, and until It 
Is exhausted enplea may be 
obtained from the Superin¬ 
tendent of Doeuntefito In 
Washington. 
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News and Music bom the Ab 

What the Radio Telephone Meant tnthe Fanner ahd BnaineMi Mnil MC nhdl «t Wndt 

By Pierre BowJiercin / 


W HAT U the moet unique yet wltbel fiiediMtlDf 
bobliy of modern tlmesT A safe fturiM, surely, U 
the radio tel^hono To conceive of thousand of hoys, 
young ineo and grown ups thniugtiont Uw United States 
using tlie same tiiedluiu to talk with one another In 
much the auine manner as a roomful of people at a 
reunion or large slied assembly, to listen at given in¬ 
tervals to ooocMTts where all manner of tustnunental 
and vocal perfonnatices are faithfully reproduced, to 
Intercept the news of the nation as broadcasted hy 
various central stations In the larger cltlee. to receive 
timely and valuable agrioultDral reports of Importance 
to farmers—all this constitutes an achievement that 
may well be called the hobby of hobblea. The achieve¬ 
ment Is still more ItuporUnt when It Is considered that 
these radio telephone activities are a product of the 
resourcefulness and Inventive genius of the American 
youtlL Helped along by our Judicious yet liberal Uwi 
for the control of amateur wireless activities, this pas« 
time has grown in a few years from one of a few hun¬ 
dred foilowera to one of several hundred thouaanda. 
To bo exact, there are approximately 800>N)0 amateur 
wlrelees men In the 


1 Oemmerdal radio telephony- 
2. **Wlrea-WMeaa or radio applied to wlra 
A Amataty radio telephony 

The first olam or idiaae, Gommeretal radio telepfaootrt 
holda comtfdanhle promlee fbr the InunedlgU 
although at pcseent^lts eeopa and aacact leehilnasa are 
not quite as tfieuriy delineated as the amateur anoUca- 
tiom HoreMrm when placed oh m oennenlal hahl^ 
the Initial ex p wi aa and maiutenaace art aaeWsMlty 
higher than fitor amateur requi i t mant a, Adlairiiiwl.tif 
the apparatds and teat peiioda must be re d att d to dr 
minimum, Ibr {days an IsapnitaBt fiutoif ad mm 
pared with the afnateur who haa plenty of thne ^ hid 
disposiL The ^reeant land Uhe talephooe dote metf* 
thing that the doaunerclal r ad iophone I* cepahk of do¬ 
ing, with the p oeit W e exception of telephopa sar- 
Tice to ships at sea. Then, too, there are other mtedal 
cases where it could be need to axcrtlent edvantagei 
Simplicity of operation and aheolott r^laMUly at min*' 
Imum coat art therefore the factmrs with which futurt 
development most concern Itself to make conmercfal 
radio Mepbony popular To this end, the onglneefa of 
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United Statee today 

One phaeeof the wire¬ 
less hol>by that Is by far 
the moot reaponalble for 
this rapid growth Is the 
rapid and successful de- 
vehipment of radio tele¬ 
phony It Is true that 
amateur wireless teleg¬ 
raphy has been an 
American tnatitutlnn for 
the past ten years or 
more, but the art In the 
past has been largely 
confined to professional 
triegraphera or to those 
who had the time and 
patience to muster the 
art of aemting and re- 
caving the Morse or 
Continental Oodeo. 

Many boys and young 
men were attracted by 
the Initial fasdnatlon of 
communicating without 
wires, hut unless they 
were wliltng to devote a 
cvnrtaln amount of time, 
say a year or mure, to 
eystematlc telegraph 
praettoe, the art soon 
lost its charm since there 
was not much amuse¬ 
ment In listening to 
rapid and meunlngless 
dots and dashes. The 
war, which has l>een 
blamed for so many Ills, 
did one good turn for 
anmteur radio by train¬ 
ing many men in Its use Typical amateiur tmuM 
and by developing the 
radio telephone to a re¬ 
markable point of operating eflhdeniy These trained 
men went back to dvlllan life and to amateur radki. 
Incidentally, they sfiread the giwpel to others, with the 
result that we have today a formidable army of eotln- 
slaats, more choncterlsttcally known among tbemssltea 
as “bi^" 

Tbe radio telephone soon appeals to the average dt- 
lien after a brief acquaintance with its poesIbUltlas, 
Indeed, that la why, where fomMriy none but eehoct- 
boys played with radio telegraphy, today all manner of 
professional men und even women have Joined tbs 
ranks of radio tele|>hone operators as an Indoor pfig- 
tlme. This Is not strange w hen oee ounalders the fbct 
that with an Inexpensive receiving set erected In a Um 
hours' time, one is soon **llsronlng in'* on tbs dotoga of 
the world, so to fqSak. Not listening In as an MTfMK 
dropfier. mind you, for wireless conversations adph^ 
tbe Informal, goofl-feiiowahip kind—harmless, inatrb^ 
tive, and as Interesting as an open forum 

To get back to more general radio matters, there firs 
in the United States three broad daasea of radio tele¬ 
phone actlvltieo, as follows 


M tM lllMb«tlw «t Si, i w p iav iiw tti, 

Vi4ta4 fln w mmwt rthtri W i it ^ 

tm» ShplMiit, thh A«itc4MMtt 
ttm»K ttt m 

SpiNiftn* Vuck euftn 

ni, «siiMw fer tlw Mr, 

^1V~ r^" iwUtt itattrmg if Tfajllturtnit 

q u dte na ti , St toQig, Omaha, Nortib Vtatts^ Hfibw, fipefe 
S^ribA 'Vyo,, and W» and iBteae, H«iw eueb ona ef 
Ahjage stptloni having a radlueof |0d mHas, 

At alfilit o^dock eai^i laqraliig, ssarlMi leperts ernns^ 

tog grain and Uvestoefc, fruits and vivataMai, are tvane- 

afltted hgr regular wire to the abofe-namsd air statjona 
Prom tbaee potota, toaether with local market M|MMtA 
they ere sent broadcast fay rtdip tstsfrapb. Amunb 
sqnlppsd with simple roodvtog Instruments msy pick 

up thass reports wMi 


Typical amateur tramnalttlnff and re a s i vtoy radb tci s p lws set, i bsn lai l&e dUfersai pissss ef a l pps r a h is 

airanged an a dmple wosdsa bandi 

ShdeniT These trained the largeet radio eorporation In tide copntty are now for flarope to eeek idea 
I and to amateur radio, engaged in pwfeetlng several standard radio t d spiione^of an gattemfve radio 
wpei to others, with the sets, etch destgtted for a spadfie pnr p oee, tMUdbefoem weather report servlqs fi 
rmldable army of eotm- mall- to Mgb'POM optouts. ment TUa oontesaplated 

mown among tbemsSlvse ^*Wlrad WlreUSs/ a sotoewhat paradoidcat f apt se- able to every fonnsr to £ 
Sion, applies to a recent devdopment wheca fodlo prbK tbe fimaV I n tus tmen t rw 
[)eals to the average dt- dpies are used to loap^lstasce wire tsies iMm y end sary ratfifftok‘ apperetus 
e with its poesIbUltles, telegraphy QPHe ef^ve mnltlphoclit in Inada poe- WMto this Oovarfiment 
tUMriy none but eehooA- sible by the use Of radio waves which are MMf fay radio to etsadl 

>hy, today all manner of wires already In use ftw other purposm. la ffaiot, ftuM tfons are btonathr 
romen have Joined tbs six to ten simnltaodoUp cfaatinels of cnmmuntoiijBon, are tbdr own. Two large c 
stors as an Indoor pan- somsttmes avalWto pn b stogie Und Itos wi^ ^ ^ Udmd yowe rtul rlUlo 1 
n oee considers tbs fact ''wired wlr el ss S^ fStoyhpne may be used to'j tohfonctton ew rt Ss % mm Which tiMq 
lug set erected to a fkw with present power trufidmUlslon Itosa sbHwaaA tervato lb addttfortn fo 
ing in" on tbs dotogs of trie intiway iradn, foatat^iWicss, aqd suenflibsp pcwvw graatsskafid namt stoUto 
Istening In as an eavfMK log valuable and e ewi e ndfa l to oentyek hfawaf Mmewb riwocthm nmtbsA Wfafi Y 
ss convmationa ufoMif suhstetioas, and to to top repb and tsNpkona tnfiik ttba MiMpis^^lafpentlir bM 
kind—harmless, Instrb^ systems. IncMentsOiy, w* mty rssiemito tosh t y jw Nwr m i tn pto y ' j 

fMm forum to futars trtnsoosfiidc csile* totophooy t hfoasTthb sp-^ m sstM*. 

radio matters, there are pltestton of the **wtrsd iriMsuT iwtodpto 

ad dasssB of radio tsie- But amateur radio tetspbony ^ ead^ Chi fiMsfa pop^ afit: WMkd WfipH'likMi 
olar aiwiiditioo of tlw ?adto tstophaneppto titopiMMnt a ef qsveiimt^lptoi 


Httla dUBcotty; aadt, 
mnsonmmtly. thsir Tains 
to forma to banks and 
iQ oowineffcto] dUbs has 
been fully approdated, 
mere and more reeeivtog 
sets being IttstaUed 
throufhofit tbe fiountoy 
Tbe dlfitoulty with the 
OoTernmtnt*a hrpad- 
castiuf la that It tofosM 
by radfo tetograph, an 
that the algnato oaa 
only be read iqr persoae 
proAdent in copying 
Morse code. While the 
me s s a g es are coplsd Iqr 
Mger enough local smn- 
teura there are not 
enough of them to pse- 
nilt broad appUcattoa 
of the service The 
radio tdephona on the 
other hand, will enable 
any former equipped 
with a moderSte^rhnd 
receiver to take advan¬ 
tage Of tbe service. 

To this and, when the 
Oeve mm e ot Depart¬ 
ments ere reor g anised 
all oommunlcaUon matt 
tera such as thess radio 
agrtcaltnral repoyta, 
which now aye handled 
Jointly hy the Agricul- 
tufol add kVwt OOee 
Departmtnta wlB pr^ 

aMy be brouglit undiw 
tbe Joftodfotlon of the 

M tMt. » ttt« 4ri>ek 
rOSinto sStled 

for Vnop, to Mok Mon Mute, * ita totobrtSS 
oc M 4iamMlv« rtoUa to i w to w iMt mm# m* 
(nrvto, to to otomtMl Hr tto Qumm 
ment m, eonCoBpMtod «r#M wUI ftorflir to 
•Uctomt, temor to ftoeoinitQrirtoeUto'tomdto 
tto mmV litoMtomt itoMNi to 'toMOm tto mem 
•ary rn0SlTitti‘aiNMretua, 

WMto totomt to tto ntto, # ito 

itoto «# #> #[, to tbmMf ttittototo ptftoto #to#to> 
Uto, w» Mtooitor totow te«aMMta,toNtaM # 
ttoir Mto. »w taM tompMto, tom 
lUto4 toitoH# iWto totagtoto #»tM, to 
ootton,^^ totoktlH, mtotort »«tototo«to|.to 

tomto to liStottorto fttopito fMto^tto 

ittottog to 
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WlMi ff^porM tiM U$ fight 
to ngMt tfitttfi fifitWma 
HhHli tfn mum mfianer 

trtw thfit the Araerletfi 
MnoobhUy the firet to mt the 
to ortctlehl wm, fitrtifiii 
OOffifitHm Ifieimtnfi popqlar 

m f mt ab loeuuuse t» to 
to MM In OfirtMhfi, wbero the gote m - 
Mh^tllW tfiton fi IhM bgr tooMcMtUMr 
fitelniM bmI' weethCT^ rtoorio, 
Ih feet the Oerttma Ctowome n t to 
mam hfiiwlfifi SODfi euaderdieefi recetTtac 
om whkh tlfi OoreroiMot UaeU miU 
ptlM Sk YhHoto behke end tmetoeee 
hetUHNi thmgliovt GeniM&y for the 
ctottoa «€ thti heoadcut eerrloe The 
dfinpofiii OoMament htoo onpawn to i. 
ofit fkOBi OM 0^ He ooMt u l etatloM i 
goMo fron tkt 0Ute OpM Bonee in 

t irtM 

pe ron * 

to fiddItM to the bofi, yonnf ineii hhd 
Mtoeere vbo here tMOO drewn to the 
reala mt ilw emetear nuUo Mepbonei 
ttoto Rf« the hoi ln eee end prafOeeUmel 
qM emhj of wbOM ere pronlnent end 
lef to to Ttor heTO teed in the preee 
end «f the tuoliiettoa find 



L Mtfxl<o twof tto^ oV* fotoifie 

r mdroiiliM wtn* MiinotllM 

iraee) tItotuoaWdmetitH tatoo dorlns i 


Ceaiaufdel ndto te l e gh ene 
that the e ter e t er egeeto into n 


_in 

deeh4m 




ffoU 

ment 


echlovenient of wtreUaSp end their Intereet hu been 
emeM to the point of nctnellT lutelllng reoelrlnfi 
eqnSpnient In tlwlr honwe e« wHl ee on their prirete 
jeaHe with the tIov to opereUnt the eete ttMOueliree. 

The Tecnttm teib% often re f erred to ea the modem 
Aleddlne Uiqp of redloi le lergel/ reapondhlo for the 
preeeol dey eflldeo<qr of the radio teltfilMne ee ooop 
treited with the ploneor oxpeHtnenta of eerlj InveeU- 
fetom beat in ifioa^ who tmmloyed the anglng ere 
lamp u a geoeretor of the required high freqomry 
oectUnttone. Todej all that U reqnlred to 
pmdooo wlrelnee la a etsiple aMngb electrleel 

arcoit mnploxing one or mote vacnora tubce and aev 
oral neMary acemorlea. Jl 100 >faot antenna and a 
nltiible grounding eonneetlun are easily liwUlled, and 
tbeae alihhle devlcee are eiifflcU*nt for tranamlaaton and 
reoeptton pttrpoaee The matter of dtetan<,o la enti re^ 
topmdent upon the na ro b er of tnbea and the power 
need, ee wbQ aa the proper adjnetment of the apfiaratue. 
It ie net within the protlnce of thle artlrte to glm oora- 
plato apecttcaUone. Inquiring of any radio attwily 
boiwe or manufacturer as to parts and 
prlooi Us aftw all, a most eirectlve way 
to eecnm definite Information 
Briefly, to <reet a small receiving eet 
cepaNe of Intercepang wirtiess telephone 
onoTBCMtlottSi concerts, Oovemment ro* 
porta, etc, the coet need not exceed $»00 
ee aa Initial expense The coet of eract 
lug a combination eendlng end receiving 
rttttoB, howevM wiU M coaridenibly 
nMnitooe tgMM^eeloB entails tbe nee 
of metifi toillr ’'Several hundred dol 

S sbo^ to Aimdent for a een^ a^^ 
vtag euthm U one la fftot in fo«^ 
lesn t^fcrbmit tranmniMUm an wetf 
an reeeptl^ vm be neoaeaaiy to oiiw 

a etatUfii Hdtoee eg well as an operating 
udlo iMMtloa Bureau 
of the C mt O o P Wei O a, tahoee 

^a^teh ad aU lopor- 

tfirt ^ 

St, bgljr yearn 

and popular use of 

tfiotoapwtk 
,,jimpoaeeasl^ 

^ifj^mtus The 
aii 7 wm coa¬ 
le, ttk jwmfiee 

_oti^ 

^ 4 lldasrHoeleatiM 
wiUto woisped with 
nnijt Mt&bie fiiw any 

of wire win awre 
pRkbig up the 
Oonoertg will be beard, 

I win be pmtpmSi ofi 
aU this transmtodoh 
Atcerti^ Mouml atatlooe 
Mm win tn/m op 
«M aha Mdto 
aoeMWMt toe 
^ fiwgl toiMt faiUpfi 
j toare i» totoffig iMi 


The MeduMilce of OrdMuioe FIgnrn 

A COURAOT to tbe finenem of a few millionths of a 
asooDd and the capacity for prodndng a flash of 
hght within a duration net satoeedlng 000001 second are 
among the fCaturfs daltned for a new timing device 
devel^ied by the United States Burma of fitandnrds 
Veiled es a secrecy In rdatloii to the gun firing Investi 
gatlons of the Bureau of Ordnance Navy lieimrtment 
during the war, only Its reoeut dlsdoaure actonls tlie 
Inatrument recogniUon in measurtiig an> aniall time 
interval which may be recorded electrically 
So arranged that an electricol oAclIlograph may be 
attached thereto, the appamtun servm the specifli pur 
pooe of determining ejcMion \clocltle« of each proJei^Ue 
fired from a ahlp Ihe oaclllograph is composed of n 
high fr^nency, critically dnmpeil gahnnometer ur 
ranged with an optical mstem whereby tho irahanom- 
eter deflections are recorded upon a morlng photo* 
graphic Um Variations of the curnnt thtoush the 
galvenometer are refleetfsd upon the phidogruplilc record 
a negligible lapse of time hmh omUU graph Is 





rquipped with ttuuejalnuKfiiKM^ niach 
bn bs v^r ex 

^ple, AfIng tiiMbfngl^JIto UBS 
fotoipedl 
to 

iragsl tltomeatoMhetitH taken during the 

WMl^lutes 4 ^ ^ 

l^h imitKaiotM bgrosdUfhgrHpb rec- 
ordis. are lake u on VC’ ttegini hl( flltn 60 
iQcJies hntoJWrf iScmw wldi rfnveyed 
bn tt ifrq^ 00 inchtf In dnunifert nee 
b'aMtebcfl to the oetlliAgniph flic (Irani Is 
tn cootfnuoufl lohillon jMe tbe film ex 
poeure Is being mafib. *%^ratlng (lectrl 
oalh the (liwtng of one toitdi will ener 
glHi electro magnets wbh h oiien the oncll 
losruph shutter and i low agutn after 
ihp drum hhs mule a comrleti rotation. 
Tliejuse of n film 00 Inched long permits 
' the tbe taking of an Impreaidon of sufll 
(lent duratlnn to record tlie nnupleto re* 
(Till and vonnter reenU of tne gun without 
iipprcdahh onndcnslag tbe time scale 
Tliree-riglithfl of an loch represents 0 01 
MHond, an unit of 
mined on the itlm JA 
to record on a idfirg|0t y|M 'Tlgiils the 
events whltdi transtMMpBmMiigatotlle 
Is In tbe gun tlmn heretofore In noting tiM im pr ss 
slons the speed of the film Is described as being % of 
an tmh iepn*«entlng 0 (MU Hcitnd 
Insufficient IntenMlty of light has hitherto been a re¬ 
tarding factor in Uetermlnlng tho eh c lion vehKlty of a 
pnjeotlle ConseqiKntly, tlw Ilureun of Standanls de* 
signed and constructed a spedol an. lamp uhose beam 
of radiation Is from six to cfgtit Umee tto Inteoslty of 
tile light refli^ted firm tho ordinary oscillograph are 
lamp The liitter la mnde rigid by fastening both tt and 
tlio (mciihgruph to a table Kncxkdoau table* are 
used In fudlltniing the handling of the apparatus and 
cqulpiilng u lubomtniv uhimrd ship eaih unit cumpria* 
Ing a suitthbemrd and re«iDislte swltchea for operating 
osdil graplm 

A timing system pocullarly adapted to tbe purpose 
for whUh It dcxeloped la grooved Into lach oscillo¬ 
graph, whereby tho men ing photographic film Is ruled 
into equal time by allowing flasliea of llkht from the 
arc likht to fnll upon it at spcdlled intervals A thin 
slotted Hlumlnnm plate is monnrM on eiudi prong of a 
tuning fork so that the plates n\er1ap 
rhe fork ts nwunted fn the ostftlograpb 
and tlis plotes adjusted so that when the 
fork Is m t \ll»ratlng the slots are In line 
with a beam of light an optlcol system 
flmt conch ludng the light from the arc 
npnn tlio slot and then throwing It In a 
narrow line across the fllm With the 
fork vibrating the slots are in line with 
the radiation twice each vibration thereby 
Insuring twice ns mtinv flushes on the film 
to the second as the fork makes complete 
^tbrnihai during tim cornspondlng time 
Thm ft rks are drhea by a lOfW^de mas¬ 
ter fork which carries two cuntaefa One 
Is em^ied In dihing the fork-Itaelt 
while lha other Is c-tHinected In series with 
the magnet of tbe flOCkcycIfi Jgrk and a 
source of 110 \olt dc power "Tm OMgnct 
of the K)0-(>rle fork is tbegefore cne rg b w d 
100 times per second or ouoe every five 
vibrations of the fork Itarif Careful tUA- 
Inj, renders It fesslhle to drive tto ftnW 
ellh a total amplitude of 0 00 inch Odo- 
sLderlng that the slots an only 0 004 Indi 
able tile amplitude of vibration prodneeu 
flushos of light of an infinitely brief dmw- 
tlon-^n exiinlniticD of the fllm detail 
raining tlie time dement ot tbe flash not 
exceeding 0 OOUUI of a seexmd 

Oa »iale In PBlfifidae 

O N the shores of the Dead 8n and 
west <f that sea between Jerusalem 
and tlie \lclnlty of Ndfl Musa, Is found a 
peculiar stone The stooe, wbRh Is atran 
dant Is commonly uued by the local people 
in making souvenirs It Is a matter of 
common khowledga that the Bedorulna bare 
used thU stone Cor several years as fUet, 
and It is reported that during tbe war tt 
was so uned by tbe aermana It is said 
that the Ifitter also extracted oil from It 
The etone ts caUed Daad 8ea stone and 
fitIhksMn in tbe Tarmouk Valley in 
northern Palestine are also fiouitd vast 
quantities of an oil Impregaated 
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tSCttHTIFIC itll8ld(6AN 



N )W U t a ro nprebratlve i r mum t r fbrait con 
•er atl n 1 u baen f r nola ad f r tl e first tio e 
and aob oltted t Uongrafa aa tba Snell ItlU a brief 
Inventory of oar fbrcat reaoareee today and a summary 
of tbe offbru now briv made t pruvlde for tlw nseds 
t tomorrow sImqII be of Interest altboagh each a 
■Qirey Is bardly finttcrlni to tbe National vanity 
It is now ft»i^*e gfat years since Conaress first took 
cofittisauoe of tl e nraori y for Ooveronieiital actloii 
to eoaaorve thb Katl nu forest renoiirres by the pasaife 
of the timber cnltiite ect of 187*1 tl irty years sines 
tbe urn forest rsssrve Isw derianed to protsoc tbs 
•iortseof strsnmi was tmacted and twenty four years 
sinot reeo n nsDdatloos of tbs National Acadsnqr of 
Bdeoces, snb oltted parsnent to request from Oonirass, 
vers f rmnlatsd Inu wlat then see ed an adeqaats 
National forsst i ollcy All U is tlnw we have contittoed 
to sqoaoder onr forest rsscmrcss with the prodlfial folly 



Vlantlat crs w^^M yijwie^ ^gew plno^ PIlMl 


f tie |r verblal dmnken sai|or nntll st last we are 
eoafr n rd with the kn wtedae that thay will be aa 
hanstsd within a few years unless heroic measnres are 
applied at once 

Figures from tbe National Forest Servlos fix tbs 
total original f rest arid of the United Btatee at 6312 
286000 acres of vUch there remain spi mdnuitsly 
468000000 acres of nominal forest Bvt only 80 per 
cent, or 167000000 acres is rirgln focestr The rest 
Indudes 172000000 ams of iecQiid<«rowtli saw Chnbir 
86000000 acres of second growth below sawtilnbsr 
riw and 81000000 acres wmeh have hsaa AtvaataM 
hf wnstsfOI methods of riittliig and by lepsatsd fires» 
on wUeh nothing of value le growlag or HkeW to grow 
without a huge ezpmiditure for rtforsststfti, TUs 
toUUy devastated eran Is sqnal to tbs coiahmd ame 
of Fruce. Qertnany Bdglanu HoUaadt Denmarii 
SwltsAdsad, Sfmln and Fortagsl Bestdes tbs waste 
land there afw approKlmatp y 245000000 acme bearing 
sectndgrowth forest In a large part of tils fOMt 
wasteful cutting or exceeslve grsslag have redooed 
prodoctioa to a mere frarton of what It might be 
with geoper handling To convert such lands Into 
valuable produdag fores ts w 11 la many eassi; Involve 
espenditares as gm t ns if tl e lands were devastated^ 

Of tbe rocagsr remnant of merchantable timbfr at 
least 5500000 ncres are c t over each year and th^r 
are cut over mhcfa move doeely than formerfy wMr 
the result mat nftsr fltes have ktUed out mow o| tha 
yoaag grow th tturn igHttUe or ne ctaaou fee refg^dM* 
tioa to start 

DestiwcUon tn/m Yarious eaiuni dtmUMWs thO 
vlsIUe supply even mere rupfdlj than mn Fmm Itlg 


to 1016 an average of 000 aerus of foteW land' 

homed over ee^year and In lOlO ahd 1611^ tiw 
was cooddmfaly Isrgsr 8t nan to^ lahn tMir 


cooddmfaty Isrgsr 8t nii% tocb lake thMr Mb 
a slQgle ddoos on JnSmsir 27 1B8t cottiigrB tWafh 
through tlm maiUltfmnt forest on Vha OTynqde pehM 
60 miles wide and 78 mitsa loiv d estijyfaig66fl<yw8yt66 
hoard fwt of tiwbse tie Msdt pint b sodi WdlP 
st»nlng timber kf tbs billions of fWt m 
Northwest 

Stated In abftimr way timber fo_ 

rate of 66,OOOjOOnd0 O eublc tmt a year ot i 
fomr times as fMg as I|m new timber hi gn 
that of saw titaMF algu is being chc and < 
firuk disease and bndA at tbs rwn gt 4^ 
hoafd fort a anm than five and a j 

tbqgrowthof inch] ^ 
la view Qt mAA 
what timber Iq Mtt 




wsfthdag 





Uhk iisHiii^ smjf hsiainrt ihet4h6nirthMiatA 


that a total of ITIMNO aecea have busn OhinUd fey the 
Service up to the end of l«w 1690 88/100 ecms 

additional fey the State Forestry DspeitaMitm Wrt 
aiMVOOO acme by private Indlvldaeis and c or per a thms 
In 19 statea Aditiiif the ee timW ed piaiittag in llilh> 
ruska Wiv ta f the munenri and 

Oklahoma would swell the private pienting to a tstW 
of TfiO/WO acvsn 06 a little laove than a acysn 
planMI Iv an thf atw i i lH i tkat tavt bawi apaMUMf ia 
tMi Md la tiki OaMMI ftatati ft«a m ttaa vkaa 
plaatlac waa drat aadtitakaa bp tha aa w nt atVliaB 
fctty or aoy ytara ag«w iliht dawi to tha pm tht that 
Tha Sarii ai*f«*ilataa tMPSim jwcir dir dva 
jaan tor ndtnattap dtaadt* laada ia Mm MaMaaai 
TMaala, Aa tha ayaraaa aaat aC p t a a M ag ta 916 pa 
uf% tua traald pNvMa M tha w a t mtla g at lipOtOillO 
acaaaapaar IMa la lapirilKI aa thaaawlaaaaptatM 
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tttmWTT 
itaiaMlpro* 

IMb 
H* 

4l0am 

, ___ . . .mm* tt 

tll»««l|ii£ft Iht «»UiIi« 

a n^ju saaolif lit th* 
pmt Ui^ Jk»r In A* 

Autt BIB m mn 

miiir 0< mOf 

‘ ‘ ^ nbont lao y«M* m tft ttfodvc* 

iMf* ■*>*^flmr. m so t* 40 fmn to 
_i|Nfti*oo4. tf coBipcmd Udmtm/t hm »w n pntod 
I w qnir oO for miA u wid*rt«ictiiir toe 40 

to SlO ySSr* til* iiiM0pM*tlc*t«4 am* begin to nod*r- 
MttiO irhg fo«* plnntlng ** « proem of mtoHng 
fomt XmO* 1* mUtlTelg a nlnor matter In the minds 
ti fomtem A forestv tterer pluits trm Xt be can 
ilt Bator* to do It for him Pnrthemior*, Nature, If 
glf«n half a cfaanei^ will asaalljr do It Plandng I* ttw 
moet •uisnli a method of eetabUshlng a nerw stand of 
dndiwr It Ittvtdraa a reUtIvily high Initial inreatment 
vhM meat be carried at compound Interest daring the 
iUtfe period rcqnired for the timber crop to grow to 
memhentihlfi riee end to be hanreeted When it la 
rensmbeced that the SIOOIVHX) acrei r eferred to aa 
ottntr deonded la hot a fraetkm of the total acreage 
redalriag attention It will readily he eeen that eome- 
thing beaidee planting la reanlred if the conntry U to 
ba*^ a ttmher rapply at aQ con u nen wr ate witb fta 
needa a Pnr yean hmoe 

That aomethliv la Are protection According to a 
mtarnent by OoL W B Qmiey, Ohlef Forreter, of the 
V fl Fonat Sarrice, 80 Btatea cootalii approztmafoly 
WBtMO/M acite ot rimibered and ent over land In 
Btne ami private ownenhlp ragnlrliig prsteecion from 
drib iWch Is th* Aret step toward pr^dtng a coatlira* 
Ml w gi p ly a< ttnher Of tbia am ITIMBCMNIO acrca 
irg pkMt whdOy anproter t ed There are fma ten 
thopbnd to tMitF-ftv* thennead foreet fine every 
yeer erhlei daetroy the smg fonet gn«th on eight 
to ten hdlBoo aeree every yeer. aeid* foam lenfo arena 
onmid over aimoaily eC irhWh no record can be 



Tmgiaiett ^^Urn Nebmin mm la wMA yem ti^m planted 


mveettve protection of theee IdVOOOyOOO aeree of 
foreet land, aeeordliig to Opl Greeley, U«i at the bourn 
#f any Nattonal policy of reforeeratton Once tbie vaat 
ifmle really protected from foreet Area, tbree-fomthe 
ol ear tbhber aapniy pfoblem win be eotved. 

Bthoe mi the ir S Forest Service hM cooperated 
ta Am protection woia in 10 to flS Btatea, eKpendlng 
fom fitMlOQ to flAAiOAO per year of federal fhnda 
In AU perM State end 
ihavnln 


caeasd ArMa ddMr Id IH ^ m pt isls tbo prdli^ of 
fortit Am^srenoglirla w ib* imftn of 

mah-eanaed city AcnTfil^iM kmmtitiX lalSe recog 
nUfcm hr every on* of the 4buipf sad of the commanlty 
Ices from foreet Area The second u an organisation 
to pot ont those pdttch do Scenr while they are yet 
small In eome rsglone rofogn^tton of tlie serlons lo« 
to tiha commtiiilty ai well aa to the laud owner rmuU 
foom foreet Area baa tmt been de\eIotied As a 
retalt Are AgbUng la mom ocitly than will he necemiy 
after the pnbllc la amued. In some of the Western 
Natlonid fnrssta a smaller force la now needed for Are 
protection Just because the local paMIc has acqolred a 
more enllgfateoed point of view regarding force! Area 
and has acailnri the habit of bring careful while in 
the woodiL 

Foreet Are proteiftfon, Ur my jnQgmcnt will reforest 
or keep cutH»ver land growlag forest on hnndreda of 
acres for c\ery sere that Im bceu or is Ilkel) to be 
reforested by plenttug If * Are pndeetton alone will 
not restock the land with a new crvip of trees a new 
crop can In many placea be seenred tay leaving seed 
trees or In eome typm of forests by leavinjf the amallcr 
treae when the matnre crop Is tut Planting will have 
to be reeertsd to to rngtiblfsh foresta on areas so 
badly benied or tdlhfomlj'' ent that a new crop can 
not be obtained by nafogaPaepding 

*Fart of tbe Sl^MM^^ginree eo devaetated by reck 
laea cutting and fay Are that It Is no longer productive 
will have to be iriadM Ftfh protectlmi alone will 
eeetor* tbe nmaindee Then win be little esenae for 
eateiMlve planting oAtll^tbm del asuted ams. The 
excepttooe will bp iKhtft the need exists of secnring 
ealek Indirect bsoeAts anch ns tbe pmention of ero¬ 
sion, or In the Nebmrica sand hllta, or where locut eco- 
aomfe oondltioiM justify extra expense to assure foil 
stocUng quickly ' ^ ^ 

Tbe Snell Bill appe^ntce $1000000 s year fur 
Are protection In ooeiieratlon with Btatea and through 
them with private agendea In Uw PodAc Northwest 
them are eome tbliiy orgnnlratlona of timber oanem 
muperattng with each other and with the State and 


a year to aspni than a muh 
km doMare while private IKS- 
imiftiam have Increased 
ttersljfhtfoM. 

tW dost of proteedag 4*r^ 
Mtihde Mm ifo aa MpQr^ 
*d by AA BtAfo* Average* 
MacstcAsAcra A forest 
badiyt t» the 
yimi statea eariodlfw 
BailiiSrt fowgta would thu* 
riMt IS4AAm 
pena wAsreap fo* awfo re- 
pvathOifo igrsfste 
p m m «d whicb^i^ 
klje 

im «n4 

sd agpeupriatfS 
m.othar woriSi, 

‘ jpwtijrtta 
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bedmal Govarnment* in foe 
protetdoii. In Oregon auU 
Wsstilngton laws have heeji 
puseetl making patrol of pri 
vnttiy owned timber lADds 
iotupulsory Prfvatr ooBfrl 
batkniH sometiinee amount to 
as mmh os «.0 to 30 cents 
au act* a year Tla prl'^ste 
onnors also take cure of a 
lurh* proportion pf denudnl 
ami restnUclng lands revaid 
lehY of wbeUier It belongs t j 
them Ol to the Govermiwot 
In this territory oataml re- 
piiHlmtin is swift and sura 
if Are Is only prevented from 
nnduliiR nliQt nature st> la 
borlousir atcnmplIsIteH 
The Snell Bill alno a]a>eo 
iHa gl ps $10000000 a year for ^ tears for acquliiiiK ud 
dlfCigai lamls for Nutlonnl fotenti*, whlih on Jon* 80^ 
lAWVaggreguted 136012OSS acres and which are Intend 
ed to be oonservatlou uteitM ns well ms s protetUun for 
waurtiendM Tlie Hill uiipropriates a grand total of 
$71 230000 dlstrlbutefl ihiuuklunt u term of A\e )eiii«k 
the pnrpoee tnctnding In addition to tlwee already 
mentiooeil a survey of tlie foieet icHonrces aud tlmlier 
reqalreraoots of the Nation an 1 forest rewHiirli linestt 
giltluns In wood atlllxatlim hdI a stuly of foreat t ixa 
lion tiH* effort tiring to dlriillmtc fairly the other f ire».t 
eviicnscs an well an the foreider a shaie of ordinary k >v 
crnmental expense 

Among the Rtutes New York leads In reforestation 
Not only does the State produce about 3000000 ftees 
a yesr for rcfurestatlun but iiaper mills aud railroad 
companies malntuln their own nurseries brnm 1U04 
to PK-O the State planted 00000000 trees which at 
the usual avirage uf 1000 licws an ucn. means 00000 
ocres replanted In 1U20 tlie State planted approx! 
nmlriy 8000 000 trees while iirlvute owners planted 
8000000 treCH on cut-over land 
Massachusetts has been carrying on an active r** 
forcstatlon progrnni for several years. Kecently the 
State acquired lOOOQO acres to be restocked as rapidly 
os narsery stock can be grown 
In tbe houth Uulslnnn hnds in rcforcetstloo A 
single lumber company has planted 8000000 trees The 
lumber companlea have united In conducting extensive 
educuitional campaigns in tlio seboeds The Bute Depait- 
ment of Oonser^atlon has just sfarted s ecHUpritnem 
fur hoys dubs Jn pJ intJng and caring for trees Texaa 
bi not for behind lambdana. 

Miihlgan planted 4000000 trees on Stale lamls In 
1020 Minnesota has cIihw snnie reforestation tmt the 
principal acttvitlee of the Mute Imvo been In fire pro- 
tectiim Kaows und NobraskA have done curndderahle 
planting to check drifting sands in tbe West and the 
work bus been notably vuecemful (lorlda Missouri, 
and Ohio have recently emicM Inws proUdlng for » 
ftuTstaUuo Mist of the otlior States ha\e done cn 
are preparing to do sometlilng In tlie wnj of refirest 
athMi but not yet on a sevtie 
largo enough to be really 
effect t\e 


Otlentel DcBMid f«r 
Ameiicui Lumber 

J \PAN Imported TTOmono 
feet of Auiericnin lumber 
In 1US0 aocopdlnt, to a ra- 
puit appearing In tbe fog 
anew tmeriofia Cosisirrrial 
UcfWp A material raduew 
11 n in prices a deireae* In 
fielght rates aud the ment 
>.i*at fires In fapan are con 
i>hhrcd gnninds for tbe be¬ 
lief that tills denuind will 
itunnse to about HBOOOOOO 
foot In 1021 While tbe n>r 
iiml export of hiinher to 
Chinn nmouats to about 200 
onu UOO fori animully tbut of 
lOSh came to only moooooo 
fort though greater aril\Uv 
U expected In this market 
Ibis tear A striking cUffrt^ 
ence between th* trade with 
Japan and China lies to the 
foit thnt while tbe fottner 
countrt huvs prnrtfrnUv alt 
himher for remnmtfortare 
the latter Import* Inntoer to 
mimnforturpd form 
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Phosphorus, the Backbone of Life 

America’s Great Deposits of This Chemical for Fertiluers and Throii|^ Them for Food 

By George H. Daey 


D BSPITK that the tnlt«d States Indodea within her 
burden the greatent ptua^hate mliwa In tha ^orld 
w« have failed lamentably up to this writftnc In making 
the mewt eflldent and elTeotl\e ntlUaatlon of tbrae vahi 
aWa mineral defNMdta True rahHequent to the Civil 
War^lt waa In 18(12 that the phoaphate depufdta In 
H«vuth Oarollnn were ttrxt dlaro^ ered—we begun to de¬ 
velop (or phoaphate reanurcea and extended the indue 
try gradually to Plurlda Tenneaaee ArkniHiaa Ken 
ton ky Utah Idaho Wyotolng and Uontiina but in the 
mining and ullUxation of thla natural heritage we liate 
imrsaed <.xtra\agant« waatefal tnethoda In ituine In 
gtanoea aa muth aa two Utirda of the phoaphate erhicb 
1* mined la waalied away onto the damp iillea In «evder 
that the marketable product raav be of the finest grade 
and quality 

FertlUaer econonjlaii of conrae, argue that the waah 
Ings and talUnga ahlib ore run out on tht dump heaps 
are not legitimate wutotea until aome praitlcal rattbod 
la demised of aeiMirutltig the nilmral from Its Impurltlea 
Albeit If these phmtihutic luanea ore compared alth 
those occurring In the mining and smelting of metalllf 
eroua ores 1h«.> opiiear little short of muh folly 
Metallurgical practice has nna been develfqMHl to n 
stage of perfectlcn ahich admits of working over old 
dump heaps and tallinga contaltilng only a fi action of 
one per cent of tlie ileidred mineral with economic sue 
cess 1 rum an Industrial standpoint, U therefore Is 
uimlnal that mutiilal and byproducts eontalnlng from 
12 to 18 pc.r cent of marketuhle phuspbums should be 
heeai«ss4 thrown awa% just bectnss the 
Ingredients are relatively low prt^ 

The nutnufacturtf of iron or steel wcmld 
hardly oou<et\e of a condition where his 
finished product would contain less of the 
inarki table Ingredient than the ore flmp 
which It Is derived while to ship and 
nahlp umtLilal from place to place under 
cnmUltl)uic of almoflt prohlhlttve freight 
latiH whlU the. percentage of Ita \atuable 
Ingredient was constantly being decreased 
would ui Taiir like Indnstiial raldde to the 
averai,! hitman Neverthetesa, that Is 
exactly ah it Is done in tbe phosphate In 
dostn un liUlUMtry which is the back 
bone of the fertiliser buslneM and tha 
funOamentnl I iinIs of the ngrlcaltBral 
sfealth of s t iiHiderublo portloa of tha 
Bastem and SoiUbern States a 

After the lilgli grade phcwtihute rock la 
recorered as a rrsult of tiaborate wash* 

Ing and screeiUnh procewwH It is shlppad 
ong distances to fertilistr fnc*tcdrleH wbera 
It Is treated with an niipnixlmutely equal 
weld^l of sulfuric nc Id and mnmjfacturad 
Into add phoqyhate which ordinarily con¬ 
tains about 16 par cent of phosphoric 
ad4--4aM than 00 ptf cent of the amount SMall taot 
eoBtalned In the original rode as It comes 
from tha phosphaU qrfne Tbsrwifter ^ 


this low-grade 
shipped long 
UUssr mixing 
fanners — the 
rbe pnrehaaera 
are obliged to 
bor and lion 
84 per cent of 
fleial filler In 
ferttllaer By 
fertiliser U fl 
ted nfci* the 
over worim^^ 
qosts ha%e ag 
quite fi sum 
scientists ad 
slty for dllut 
ted phusphatlc 
fOre they are 
for farm crops, 
lend that It Is 
and wnsteful 
purpooel} to 
low gradegoods 
points of con 
tlie filler of 
could just as 
to the orlglnai 
material oa 
products k£^* 



Apparatus for Mm 
alectsic nresiMta* 
tton of paospbaik 
add 


product la again 
^stances Infer 
plants or to the 
ultimate users 
ofthlstertilliar 
laiy freight la 
dltngchargeson 
natural or ortl 
this commercial 
the time the 
natly dlstrlhn 
sick, ailing or 
fields, these 
gregnted to 
Agricultural 
mtt tbe neccs- 
Ing conoentra 
fartUUm be- 
naed ns a tonic 
but they coa- 
an unnecessary 
extravagance 
manufacture 
far fnim the 
sumption when 
dUnttnf agetit 
well be added 
concentrated 
^na where thr 
used 


Bvery effort of the natloiial D^Murtment of Agricul 
ture and tbe various state agricultural ageodes la^ 
at present—directed toward tbe reformation and gtan 
dardixatlon of the phosphate mining and manufactar 
Ing business so that hereafter phosphoric add may ba 
marketed with tbe least possible waste of time, money 
und material Dome prominent phoaphate plants have 
already been re-adapted to these new and economical 
practices Instead of marketing the traditional varie¬ 
ties of 16 per cent add phosphate, they are distributing 
products containing np to GO per cent of phosphoric 
add One concern has placed on the piarlcet a com- 
IKHind of araraoids and phosphoric add which eontaiisi 
large enough amounta of ihm two fertiUalng tkemepta 
to permit of Its economical transportation to far dlit^ 
points ^ 

An enormous loss of valuable pbomkhaMc mattriq|a 
unnnaUy obtains In the Florida mlfiea which nortMt 
about 2 000,000 tons of pbom>hatic rodt a year EUuw- 
tofbrt, from HO to 60 la# cent of this supply of phos- 
phatlc add was wasted due to insuAclent methods of 
sepamting the Impurities from tbe valuable fMrtlUxtag 
mineral Unde Ham through the experiipanta and 
Investigations of his Bureau of aolls, has demonstratod 
recently that this great loss of phosimato sntallsd In 
mining Florida rock may ba largely eUminated by 
mixing the * rou-of rainy pbosifimte with sand and 
vokB, and aniritlng the mass in either an ctectrlc or a 
fuel fed furnace In this process the phosphoric add 
Is driven olt as a fume and may be readily cbdecced 
In a aoncenorated form Althofgh addl- 
tlonal research work must be tnstlt u tod 
and completed be f ore alt tbe miiriite 
mechanical and themlcal datidla Igve 
been solved satisfactorily, ths epdd^em 
bid fair to prulotig the ttfie of our 
piMte dspQslta for an indefinlje period. 

Aeocydibg to tbe meat rotent iMrveya 
^ eutitMUes of the B 8 
HrvayTthe pbouphatp BaMs of Utah, 
Xdulkib WyomiAg and Mestana e yo etd Ih 
the totetotttpuf of aabttriotMr 
The gover nm e nt ekpMd figttfe 
tUlhee new depoatte aodtain i»or4 thim 
O^toneotl^grada ibmiiAgb 
wen ad many tnaa^ tide atobunidf 
Itetss Metoatyddaelkhlii 
Cb# iMtmk phttqkhMhdb- 
axtitenfe Imt lim alee mipe und 
0 oMa of thia ^ertUbibd 
any otbMf oouhttia In additkm 
i^dplytag e«r dsuiin ft o anaST tmr 
Iry MM iHm 

pOOe^MrijgaMaay A«sto- 
pA M OBT ariBW IttddBaflida 


IktMae in 
MMltadathli^ 


and faumd ofhp aari 
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A llWIctiA t|i«di Mmateta- 
J% 4tf io )nii«ltDrl9«d* oi 


Why Wearer Metal Fails Under Light Loads 

The G ami er l^o^^eti^Qe^ laid the Tiefcliah. Problem of Teatiiig Against It 

" ByGeotg/^Bttlhcf 


Mi0 tayjltar iptds of 

jflanapM 

S » Vk lUO* fStlttre wim 
tmvom ts^nweiM 
ta^flaiMjNriadrim. a 
■ iHIt WUcH )»SLdl» l <0 

pMw a n a wr ^i' aoriair ttio pMk 
tfeMe nt 0 M da/ mar 
wredi dda tfr aski or nhool 
oottapoO viMn H is rotoninff 
to oar bam to be gnased. 

A^elSTOter arblch U adapted 
to ooer ao porsou may crush 
t 4 ,tt« fNuiedMt pit when 
e mft tah Svee bridge glrdeis 
Which ban bwn desliciiod to 
support enomicma stress and 
■ train may break down 
under U^t loads. Not Im 
frscioeatv senotis antomo- 
Mlft. straet-nn eierator and 
bridge aoddenta occnt which 
resnlt in heavy loeses In Umb 
and Ute Just because soma 
Of the mstal parts used in . 

the ccsmtructlca of ibe to- i-aiier 

hleles or bridgee have become so tired thab—without 
warning or outward evtihnce of portendlna coHapa e 
they give way. These untoward phenomena for years 
have presented perptealng and punllng probhmui to 
the engl&eering fraternity, which has done evorytbii^ 
possible along technical and scientlflc lines to reduce 
tbe xi9k and solve tlie riddle connected with nieul 
fatigue 

Coder the Joint aueptoes of the Knglneering Found 
ation, tbe National Research Council, the Qeneml 
SOectrlc Company, and the Cnlverslty of lUlmds Snsin 
earing Bspertment Station, invaluable invesUgailons 
are being conducted at Gbampafgu, Ill, over a two-year 
period to ascertain accurately the limit of endurance 
of a wide range of samples of Iron and steel Hereto¬ 
fore, frequimt experiinente have bcoi curried out to 
dBCennbie metal durability under tbe strain of a single 
load. Tbe purpose of the current investigations la to 
find out conclusively about fatigue strength under 
frequent lowllngm Novel and unique testing machinery, 
which utader laboratory conditions over a short period 
submits tbe metal materials to stress and strains such 
oa they would be expoaed to during many years of 
■erviot usoks^ bos been destgned expressly for tbe 
purpoes of deartng up tbe 
tntrlenciee whicb, pfevfously, 
have dbscured tbe engiBeer's 
]&o«lsdge coocendag tbe 
evsvyday history of steel and 
metal paatarUaii gad tbeir 
teaetlflna to eottrinubas senr- 
tce. 

A mode m Ooltath of pco* 
tomional weight tlttera fat 
numy yenm may excel alt bis 
rivnbi to remarkable feats of 
atosagth. Then due to em 
osmlve usa of certata 
mnri s a w on aceouat of old 
m. Ito mtr 

up; b|a itma^ lie unable 
to Itopond to adM^ tb* 

^Detotss of btov^^^ has 
to tetoma the weight of bis 
dumb btoto bar Mb tad 
totoMto balls. Orudsaltoi he 
fMli to bealtb and aetsbgttt 
and M,to obliged 

to dtotodod bin toblWtloa ^ 

drtoto Jtow imWto too V 


uie^^totf 

ta^toitotogl 



A—WsUiliiay-tostsJ huMsa B—Wstsr isiieghlse ttak f^Oncutnchlns tank. D-^OiMrtsIsUns jnimp 
Laboratory apparatoa for repredaclan the eenditkms ef heat trcataieat 

A thab—without larly, tbe ateerlng knuckle or crankKhaft, fq>rtDRfi, axlei prewdimH of tl 

idlng collaps e or engine parts of the motor c«ir apptimitly may Ifxtk the test uf the 

loiena for years fit and strong yet under servlco when the driver least Umds become ii 

ng probhmui to untldpatcs a breakdown, one of these parts miiy dls- ly, sonie of tl 

done everything miit. Tliat ts wli) the need Is urgent fur Home method siircuds tu «it] 

lines to reduce of stundardtxed tesilng which will adudt the prediction Therefore It ui 

ted with metal of the actual use and strain whlcli the dtlferent metal fniluro Ik IihiiII 

materials will survive. Vital stullstlcs lire ncedPd pimed of umny 

Ineering Found which will forecast the lifetime of Kteol and Iron so are at leuHt lu 

!ll, the Oeneml that approaching failures may be noticed and guarded likely to be li 

f lUlmds Sngin against likely to occur 

B InvesUgailons Htndles of wliy metals under llglit loads, frequently material VU^n* 
over a two-year repeated, failed more rapidly than Diey did under be high I(h*u 1 st 

it of endurance heavier burdens of a tiinre uniform pressure have been to flaws, and a 

1 steel Hereto- In iirogresa for the Idkt 00 years German Bclenllsts to ileterlnrHie h 

curried out to conducted many tests anil Oerised methods which are The presence o 

train of a single Incomplete when measured In terms of modem niachtn treutinent nr iii 

MtigaUons la to cry, mainly heeuuse they are of such short duration neiiken the inn 

strength under and hecauiw since those tests many new kinds of steel character are ii 
ittiig machinery, have come Into use and new metals suih as aluminum The llllnoU < 
r a short period are available for bulldlag machines. The Inadequacy of of steel under 

ind strains such these Investlgatiooa led to the conception of the series by very enrefu 

many years of of strength tests devised by Professor H F Moore magnetic tests 

pressly for tbe and his fal^^ agsistaats. Any^etal that survives cycles or repetl 


gtrwpto^ 


I tiw 

OSte ^fOpot CAT 
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tliMD tesla merits a tfis- 
tingnished senlce cross de¬ 
noting QNida] strength mu- 
periorit)^ These middle 
western *«iiglneerM have de¬ 
vised tests which cxisiee the 
metsl samples to eVerj con 
celvublH stress and strain 
under nguhir reivetJtlons. 

Metals while Isdng sub¬ 
jected to fatigue In tliesB eg 
perlments have been ohserv 
ed under the mUroscoiw and 
ll hiiH been found that the 
cr>tttalR of wh rh n motsl 
Is coiiqsised will allow de- 
foniiutlon to occur by move¬ 
ment along certain gliding 
phmeH within the crystal 
This gliding or slipping ts 
indU^ited by the aiipearance 
of lines running niross the 
crystals. They arc called 
“Klip UmdH" and careful ex 
umlniitton 1ms elicited the 

itaieat ^ slipping causes 

iiiUToscopie ridges und de¬ 
pressions of the surface, In the nature of steps. As 
the test of the niiiterlnl fatigue U continued, the slip 
Uuids become iiMire numerous, und uImi bnmden Final¬ 
ly, sonic of the lainds devch»p Into a crack which 
Rtircuds to iitlicr <rystalM and thus causes failure 
Therefore It upiiears that the primary cause of futlgne 
falluro Ik liHiillxcd detoniiatton Iiecause steel is oum- 
pooed of umny minnle crystals—in ordinary su'd there 
are at least two dinrertmt kinds^the structure is not 
likely to be homogeneous, Furtlicrmore, there are 
likely to occur many microscopic flaws throughout the 
material VU'nce mimewbere In the sample, there will 
be high hH*al stresscK duo eltliLr to non luimogeaelty or 
to flaws, and at such points, the sample will be liable 
to deterlnmie bv the repeated attloo of fatigue str c es c s. 
The presence of Internal stresaes, due to previous heat 
treutinent nr meclianlcnl treatment, would also tend to 
weiiken the iimterial when fatigue stresses of a similar 
character are iippltml later 
The Illinois ex|H*rlnifnra feature the repeated stress 
of steel under regular reiietltlon und are uccmapunled 
by very careful malic tests. Impact tests, and specUl 
magnetic tests An endurance limit of 100,000,000 
cycles or repetitions was decided upon and It has been 
determined that every 
samplo which surrives this 
strength Is adequate for the 
noost rigorous field service 
To Illustrate the severe 
wear to which the metal 
parts are exposed in actual 
service—It Is worthy of note 
that In the case of a steam 
turbine rotating at a s peed 
of S.noo revolutions a minute, 
the shaft suffers a rev er sal 
of bending stress every revo- 
tutloo Ttip average lUb of 
a steel turbine blade la 10 
years during which It la ax- 
posed to snmetblng ttka 
15,000,000,000 such beadtog 
strains. ITndor such service, 
any Haw <rr defect is aara to 
show As a result of these 
new experlmeata, benoetor- 
ward, It will be poMlUa to 
locate these defects In tbe 
testing Isbpratorr before the 
turbine blade is maito -IB* 
approximate number of le- 
iMtlons of stress la tbe Der¬ 
mal hfotlmo of the followtag 
structural and machine parts 
are railroad bridge, cImM 
merahent, 2,000,000, e l ev ato d^ 
railroad atmetura, floor 
beams, dO^OOlMlOO; ratlRMid 
rail, loooniotlve wheel loads, 
500000. ralhnad rail, car 
C 7 wheel loads, lOOOOOOO, aip 
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plHM cnffliu* iinnLHbujft 3600(1,000 cftr 
iixle* woooooo automabOoeogtoecnOik- 
«biin uooboouo Un&HOmftliig to iAhiim, 

,SOOiniii(Hm) ami htenm engliw pIstoB roOa, 
vt unoLtlog rodi and crankabafta 10OOOOO* 
oon 

I rofeaaor Uoora liaa bc«ti working to 
r 11 rH*t a cunuMrcUl tnotbod fur pmHct 
init the fadirvo of different meela and 
li<na und ta thla reiirunh lAork he la teat- 
Init out all tbe rnlatpd liilmrnton niethoda 
ai^ lawa From enUi aainpte of ateel, be 
inochtnea 20 spedinoaH emh of which la 
4 Inch In diametei and li imbea long 
Home of the camplefi nre Oral mibmltted 
to iiIonIi*h 1 teata whhli aobjert the atetf 
tu Mtretch and deformation teota and under 
KtretthlAg preaanre of 10000 or 12000 
loQiidH or whatevir uiiioiuit H required 
atretfb the ateel mmplo out like tafft 
rnnd\ until It 'necka down and finally 
hrpaka The ben\leHt MtHcU loud tugt 
iiiiichme In uac In tlu mini In Unlrerafty^ 
hiltonitoilen hun a cuparliv of QOOOOO 
IKiunda A apceial elec trl< ally driven ^ 
chine with n backward and forward^vlb- 
iiilhn Is no equipped with hea>yr that tha 

aim unt of conipnrcst m U mordtd tbr n apednl attach* 
moDt in i^raph fonn Inilkutive of the reQeflUon atr^bgth 
c f the aample under \lbrulor\ Htrnln 

A luttery of 16 ntrina nmchlnen of the rotating beam 
t\iie—leally taealmllen cf a fmlght car axle vpaide 
down—are ao arranged that every rotation of cac*fa 
iim(.htDH rt^eraea the Htraw on the aainple which la 
I ling tented on It The nteel aumple la Inaeiied like 
iin uxh In thin machine and In rotated at tlie rate of 
I nre than 2000000 icMdnthaiH a dn> Tbeae tent ccai 
dlthns duplbnie chsih thrm cf tlie ordinary railroad 
( a 111 iiutomoblle nxle In mothm Each teat la con 
tinuid fir 44 da^n when tlie wimplea will ha\e been 
exiKwcd to 100000000 nqietHlimf) of atrcaa Samplea 
that wlthntund thin modem iiteihaoira] torture cham 
Inr Miinanfully are qniiUfk>d an endannee latla- 
fact ly fur the purp< si InUnded The arrangetnent la 
Mich tlmt If the aunipU coIIiiiinph before tbe completlcai 
of Ihi teat on electrliiil cmnectlon In broken auto» 
nuithalU and tbe iiiachlne ktopn A opeclHl counter 
In iiHCHl on each machine to mord the number of revo- 
lutlcma The experlmenta have deroonatrated the 
(general tact that If the ateel aaniiiksi do not fall by tbe 
time tluy make 10000000 revolutlona they will aur 
\he the atrength teat of lOOUdOOnO rotationa on the 
machine and ao far hn ran be predicted from the teet 
rcHUltM win anrvhe an indefinite nnmber of repetltlona 
c f at I CHS 

The action upin tlie ateel In the testing raaddiM 
la in tha nature of a conatant backward and forward 
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yip iWWt 
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tNtckklnaa ofi At 

wim i 
baa tMiaH to 
grate af 



MacfclM IM tana te 


tkwofw mothn/' ranorta 
aKgmple a vUmwlH bend donbttlQoea wHbont bvank- 
tn^ but tt yen wiggle it beclr and Idrtli a fnr ttmaa* 
it burarlably wrlU anap When a car axir irtanda at 
reat the apptr te tion anffera tamricn ftom tiia Weight 
anatalhed at eo^ and. Hlmnltaiiaoiiaiy tbe lower nuv 
face la being expoiwd to compmaaton or cmahing aetlcn 
If tbe axle la rotated a half tnm, this onodltlflii of 
the wlieel aectlcam ta re\eraed In a word the wheel 
la undergoltig the name acMcii aa that whldl anappad 
off tbe wlre-Hi much iie%en>r teat than to auppo rt a 
atngle, atatlonary load. The mlcroaoope ahowt Huff a 
pecnllar action oocera In tlie Internal atmeture of the 
ateel daring thla proceaa After repeating a twea, ateel 
will anap almnat without any warning wrbtle u^er a 
single heavy load It will crumple In the fbrmer 
inatonce the ateel behaves as tbteh It were a brittle 
Instead of a ductile metal 

A peculiar pcwduhiiii^lle# hatchet la the outstanding 
fcatare of another testing machine which la used to 
anbject the ateel samplea to abrupt nhd rapid shodc 
and jar A small notch Is ent in the steel rod which 
then la placed In poattinn so that It vdll receive the full 
Impact of the pendulum as It completes Its swing 
through on arc of 100 degrees Hptclal records are 
kept of tbe breaking strength of the steel rods In this 
test Another repeated Impact mariilne Is so adjusted 
and rooimted that it hammers the test samples first on 
one side and then on ths other Another senslttve 
machine la eqnlite with a mlemcoplc arrangeaMOt 
ao that It retem very sttght d e flec ti cug of tee steel 


m aknssteeb teiid 


tVB wBOn MBDNBT M 

r wovMeotfiitexl-....-^ _ _ 

nte 11 » fltecjjte lor nkUite 

test is Inteponrivn It gan be gppflte in 

soote outea to shaadns pam wite te ^ 

be wed In actwU ssrtte na tbs tfigt tea 
ate tte* te apseteb tgiM fim^ 
ha iMMste to tete an asttete 
atei an altvater wira roM * tefio 0^ 
te* ■ ^ vde or a ranruag ran X 
Mm teec tt va parts ate teitelM 
lis«t.fiDiflad that If 1 ‘ 
cradte hagte to fttem, tlM tee fomatloB of 
these cracks is a cd o mp s aie d by a vsey telght rise tfi 
temper a t u ra a wnall fraedoa of a teten ^Ma ilss 
of te m peratura oecurs in a nrinute or twu after tee 
rsperitloM of stress have begun. Tbe pnvom A test 
for *Tatlgus” dere l oped at Bilnote IMvectety is in 
effect the appUcatton of a cUnlcal teermometer to a 
ateel apedinsn to white repeated stras a Is applied 
A rise Is used which holds one end of a apedmmi 


and an adjuatable aeeeotrlc Which **w obhlsg" the < 
end of tee epeduMn hy any desired amount A i 
meter Is used to meaaiirs tbe amount of 
which dteerutlncs the amount of stram appUsd. The 
^cHnleal thermometer" used la mUr a MIcate eiteetrie 
thermcNCOinde white la held aiteingt the a p srim « at 
tee point of maximum stress In tom, It la eouneeted 
to a dedicate gahrancaneter whote readings measure 
the temparatora deve l o p ed, even though It be aa uteute 
as one one-hundredth of a degreei If the teet shows 
no dmteuMuent of *temperatureb”^ the **wtetes* Is In¬ 
creased and another run made In fact thla program la 
coatlntied until a decided davalopm«nt of "temiwratnry’ 
la teown Tbe strees correapoadlng to tee "wteb b f* 
which oausM tela rise of temperatufu is tee 'tetdoraace 
limit for that parUcular deal 

The "sndanmes iHnItff datemlned by this rapid 
* rlss of temperature" test have been checked by ookn- 
parisoB with the endurance limits obtahted by tee alow, 
tedkns esperliiMnti on Oie lutatlng beam mac hln eA 
and tee eorreimoodetiee of values Is very autlsfoeloiy. 
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Mtmlhiw ftaac ■—with ih« wlag* iai^rMtly bnc«h 'fhhi if «tUI m •xpMrlmentAl typ«^ m that lU merits rsmatn to be prored It luw 

Mit«bMnl —ghma—fwir MKhtnepower Maybachs 

The Revival of ihe Monoplane 

Reason# Why This Type, Once Replaced by Biplane, Has Again Become the Favorite 

By Ladulas d^Orcy 


S IX yssep OSS tht irritsr polAtod imt la 
thw «ol«tims* how eortain raqalro- 
miM oC mttttarjr aarunautlca had, early 
ha Ois war, broiMdit sbuut the elimliuitlim 
tha ■HMSoptaiw type of Syiat fuacfalna. 
lit lact M Jssr ht aald that la a fanaral 
way tha war ^ tha air was fought and 
wo# wtdi htj^aiMa, ttie few exorptions to 
tha fvikb Morana Saalnler and Fokker 
mminplanan. Soowlth triplana, etc, being 
liartly worth tba inentloii. 

But today wu are wttneaeing a otrong 
rrrlTal of tbo ttMmoplana In thla enontry 
m» wkU aa abroad. What ace the reaaoua Jnihan ai 
foe this latest derelofMnentf le this only » the falU 
« paing phase, a deaMnef'e fad, one Is 
imapktA to eay, or has the moBoplaae come back to 
atayt And win it In Its tnm aupplant the M[dane snd 
tha trtphuieT 

^ ^ro an adeuuate reply to these utMstlons it Is 
Sfst ns eiu ss f y to mske Hear a fondameiiui pedat In 
aaiodyn eti^M^ 

For the aame area a tnonoplaiie wing, 
or alngle-decker, la and always will be 
more eMdent than any combinatlaB of 
supaHaipoeed or following wings, baeauae 
tha latter mutually Interfere wltb their 
progran through the air By this is meant 
that iHdla la a moooplaoe the a(r stream 
which tile wing sets up la SU path escapes 
fcetfly, ta a biplane, tar iBstaaco, two such 
air atreoma are created which constantly 
ohaida Aa a naolt a biplane wing conv 
bbuktioh lifts only about foarmths the 
wafgM a BKfMgdans of tlm aame wlagarea 
leeapabto of mw fftteg. 

thfea mory was na web known in tha 
oatiyi 4sys of SvfatKn aa |t la today Tet 
gbout 1M4 tha daMga of tractor Mptaaaa 

mute nA pngrm tbat It bwuM Mmwm m 
dUMiIt to botM nonntilaBM of 
■•qMil tf sot <41 mpnier fUMmqr tlila 
SMV'Sossd omBor ta rknr of tS, gMoter ttwnwttcs il 
Wimsftr 9 t iB0S.|i lW> 0 trtSft bot ttw ftMt of Hio 
mnd. mttmt- oftM lUHOMM. tljSt tlMOff SS4 

»w. ^ ' ' 

PS# «* 

M4ai 

ilrlMi* 
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makan afat-aaatar eabte ■ i a ap la ai y whish aflarded tha drat practical aotntion 
of tha latamally tmaaad, at nrt leai ■a n agi a na . Baginat SSS-horaapowar BJd.W, 

e back to to be endowed with, on aerodynamic principles alone, (or the m 
I plaae and From the mtUtaiy viewpoint, also, the mcmoplsne grrater 

seemed less desirable tima the Mplsne, heruum the pilot the iiionoi 
lone it Is was seated la the centre of the wings, where he |nm- IdplaniN tl 

1 pedat la seasid little Titian downward, nlthough his vition for Kxperin 

ward and upward was excellent Hence it Is ntiall head in l! 
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eenstnetion, nsed In training Anericaa 


60-lieraepewer AaaanI 


wonder that the aMtiopliM lost fnr many years the 
fevers of sefioasptleal amdneers and piloUL 
But as soon as improved methods o( cunstructloa were 
dPvUed, cbledy as the ^eMt of the ad\*ent of more 
gqitaMa matavtala, ttA more powerful eogiaes were 
gSeeeeti^Hy pbodiMetb (Mi^eaestloa of tho monoplane 








came once more to the fore Toward the 
end of the lute wor the tractor biplane 
had been develope<t to such a high degree 
of eftkieniy that Improved iterformanre 
(Hiuld only Ih» cvpcrtetl from liltfher horse¬ 
power or from wing Hcclbma giving 
greater lift Hence It Is natural that 
nernoauttral mglneers should once more 
have turned tlielr attention to the mnno- 
plnne If thla tyiw rould he tnillt in such 
manner that Its lairoRlte resistance (i. s., 
Ihe resistance of tlaise poriluos of the 
strudure which do not conirthute to sos- 
i sotution Itmtatloai w’ere no greater than that of s 
ur BJd.W, Mplane, the imiDoidune would obviously be 
the more olhclent of the twti tyiws, because 
for the aame wing area Its lifting iM>wer would he 
greater If, furthermore, tho jairnKlIe realatance of 
Ihe iiionopifuie <*ould even l>e re<l(ice<j below that of s 
IdldiiniN tlie former would Mw»rt w» much tlie heavier 
Kxperinieiita along this line of thought came to a 
head in lOlh with the apiwurunoe of nn AmerltMin nrn 

_ihine-, the l,oenlng fighting moisiplane, a 

Nllglitly nKKlifte<I tiKHlel of whlcti Is shown 
below TJje tests of thla mw hlne were 
a revehithm with respect to Ihe ismslblll- 
tles of iip-to-duto monoiiUme design Al¬ 
though carr>lng two men with the mIH 
tary load of a twfesniter flghter-olMfervB- 
lion nlridane, tho Uwnlng nmnoplano 
showed R perfornianco comparable with 
tlmt of tlH» best single-neater pursatt ma¬ 
chines of Its day The nnawer to this 
re\elatlun was thni In the coUHtractloB of 
tilts inuchlne the parasite resistance was 
reduced to a ndnlinuni, owing chiefly to 
the bnulng lustem, which consisted of 
four sfpeanillned steed struts Hie |wob- 
lem of \ liabllltv cm tbo otlwr hand, was 
Anericaa aolvisl hy flttlng the wings flush with the 
top of Ihe fiimdage and h> letting windows 
In the side of tlie fawdnge, through which 
tlm plhd could %vfII see the ground The vision upward, 
of course, remained as good as It ever was In a 
monoplane. 

A further advance In the efforts tending to make the 
lUonoplHne inorv offletent was accomplished In the Oor* 
man Junkers monoplane whbli came out after the 
armistice While the Loaning monoplane 
achlemi Its notable is*rforniance wltii or- 
tlHKli>x H>steiiM of wlnfi and fuselage nsi 
fftmctbsi iwooden framework and iBtenMl 
wire'tntsHCH), ilio Junkerii machine Ineor- 
porated some radical limovsUona Com¬ 
ing to the logical cnncluslon t^af external 
tmsstir are tho matn sourcK^or phriMte 
r es Uffh ace, the designer of the Junkers de¬ 
rided to build the wings on the cantilever 
prliiHple, so they would carry the flying 
loadh as tieams. At the same tine be 
adopted durahimtn to the exciuston of all 
other materials both for the strocturMB^ 
the outer tidn. the frameworit of iBi 
Junkem monoidane Is bnllt up of durm^ 
min tubtiifli while the covering cc rnsim of 
corrugateddunUomlnshestMiir AsafUr 

the wings iher inooTstion the wings were nwmnted 
r Hlspent flush with the bottom of the fuetiago. 
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scnENnnc amsbioa^i 


which givM the Janken each a peculiar 
appearaace* although It doea not eeun to 
InflOMKw itH dyinR qaalltlea. 

Tht* rfornianoe of thl« machine was 
vers rcinarkuble for the low bOraspower 
«nt»lo>cHl, bat extended operation showed 
up n nniober of flaws which were to be 
amictpated In an eapertuentul t>pe of 
BU(h nnortbodoK nature. Owtnff to the 
ezcloidve use of metal In the coiurtroctlon 
of the tuaelafle, the vibration of the eiiKlne 
was ti^inamltted o\er tlie entire bmly, 
eaaslng crTatalllxatlon. Thus cracks de> 

Tiloped In the ciwertng of tlie faselai^ 

On later models tbls^sIrawhiMk nppeors 
to bare been overcome fay moontlng the 
eniliie on ash bearers to aheorh vthrattoiu 

The Junkers* monoplane oinl>odled Htlll another novel 
principle, lhat of utltlxlng the metui skin for stme- 
tnral strength This principle Is open to objection in 
that the ntrengtii of the iniichine umy be greatly re- 
dneed if the outer skin Is Injured, even if this is not 
TtstUe. MKh as In lira early stugeH of cryHtallisatloiL 
It Is nnderstood that the latest Junker machines are 
no longer built on tlds prtudple, the framework alone 
betas now cuiaihle of withstanding the st rc a pc s devel¬ 
oped in flying. 

Another Interesting solution of the Internally braced 
uoiiiHilane Is ulTorded by the Fokker cabin machine 
lllnstrutcd, which Ik extensively nsed on tbe Eun»pean 
airways. In this machine the fuselage is built of 
welded steel tubing, which Is covered with veneer In 
front ond with fabric In the rear, while tbe wings are 
entirely built of wood, Inciudlng the cov¬ 
ering, which ts of veneer The wings are 
flush with the top of the fuselage, the de- 
olgnor being evidently of the opinion tliat 
aerial travelers prefer to look down on 
tbe gnmiid mthw than skyward—which 
practical expeiiemv appears to bear out. 

Tbe Fokketr cabin monoplane has given a 
very good account of Itself In opcrullun 
The plliii Is seated In front of the wings 
ta an open cockpit where be has an excel¬ 
lent view of both ground and sky, and 
from where ho can also keep an eye on 
the engliie. 

The three examples of modem mono- 
plane construction wc have dealt with may 
be said to ha\e opened a new era In the 
design of alrplnites. They have (loncla- 
alvely proven that In so far us slngle- 
mglned airplanes are concerned tbe mono- 
plane Is not only theoretically hut olso practically more 
eAdent than tlio bljilaue While It Is true that at pres¬ 
ent the wing structure of a biplane weighs Iq 
that of a cantilever monoplane, this Is merely a 
phase due to less exiwrlenoe In tlie construction of the 
latter 

Regarding multlple-englDed machines, the sltaatlon Is 
not quite so dear There are some grave objections 
against twin-engined airplanes In which the engines are 
BBounted outboard and efToits are now bemg made to 
solve tlie laroblem of a central engine room containing 
aeverol power untta, a portion of which would kem the 
machine In flight should one of the engines fhll when 
this prol)lem la solved—as It must be sooner or late^ 
the monoplane aill probably still appear to be the 
most desirable typa, just as it Is today for use with 
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the slngta-eniElned power plants of present prac^oa. 

An attempt worth meat toning at a multlideanflaed 
monofilaiie la the ZeppeUn-Btaaken giant machine. In 
this airplane^ witfeb Is built to carry twenty persona, the 
tour enAoes are boused In tbe depth of wings, and 
a passageway la fitted In the latter to enable a mechanic 
to adjust the engines in flight Altboogh this madilna 
has made several succesHful flighta, It Is sdll In the 
experimental stajpii, and adequate comment la therefore 
impoeelble. 

Resumtna, it may be said In ratdy to the qoeatlooe 
which head tide ei^e ttmt— 

(1) The revival of the monoplane Is due to Improved 
methods of cvm^QMtlon wlilch moke It more eflldent 
than the biplane; 

(2) The monoplaito Is likely to become the standard 



Fokker slxHMstor esMn ammidanetiMi^har^ialn^ off the Intwnally-bneed 
ThevmglM ia a S40Aoraepower SIdd el ey ^^Pama'* 


type of small and medium Asad flying machliMa up to 
the highest powor^ a single eiu^,^ 

(S) Insofar aawge muItl-enpited'hlridaneB are eon- 
oerned, the monoplane type seems chiefly restricted fay 
nmslder^^ of encumbrance (dlAcoIty of bouilng, 
need of fields) eo that biplane, and even trl* 


9f iHMM 

tUBl pupnM ttufilA MM, (MB' t, 
hMfld on witfi eiMflflMk 
"tM «nriy m 

mokto n^d top- toned 
w o iltt ea Mil 

M thito to W Idi^ ineiM kfloem tte 

Fwoet Producto Ifltm to nr hy wUA 
i nmb tftosfa end wood, lum 
them at idlM. IMe eniMpii 
ttolda legsnevaHyoD^offl^Jbt^ 
pMryutoflt t|^ W 9^ 

torwifli ati:tolmitov«a> ntokr.fflypeg y 
into metoAmnom eh e toi Urmi. 
myveua iflTWod dtotmyara may he finftr 
and gttotootngi but tOf ufluglly am bom* 
pactod Into stninds or fhMhaped patches. 

Tbe charecterlatlo toatare of void growth on Wood 
te the fhet that the minute Ibcseda which eater the 
wood do not bore, into the wood fibers or dlssolfe 
them away. They pass through tbe speoea between 
the flbera or enter them through the natural opeotoga, 
called pita, which are found In tbe waUe of ecctain 
ceaa. Btarches, sugars, and otoer eontetiti of Wood 
oeUa constitute the food of the moMa 
The wood-destroying fungi are able to send ibeir 
threads right through the wood fibers, breaking doWQ 
the celt walls and Utfitalng poortlona of this deeom* 
posed material as food This aetton v^ maifcedly 
weakeoa the wood, mhkiiig It Crumbly, atrlngy, or 
spongy.. In other words prodndng rot ot decay The 
presence of wood-deetroyiag fungi In in advanoed gtage 
of growth la evldenoed by iruldag bodtoih 
commonly called ronsfaiOQmB, toadstoola, 
cottoha, or bracketa. 

Tbe prlnripid economic lorn caneed fay 
molds ts thraagh the statntng or dtoeolocW' 
UoD of the wood. No greater Injury may 
be eansed by the wood destroyers In thslr 
early stages, but tbelr work will continue 
and finally result In the destruettoo of tbe 
wood If furorable molitum and tempera- 
tore conditloos prevail Further details 
may be had from the Forest Products Lab¬ 
oratory, Uadtioii, Will 

Hyliig Ynt Mot Flytny 

Y BAB afuw year new amuaemeot da- 
Ticea are added to our anueement 
parks In order to furnish new forms of 
entertainiwmt to a fickle and even Jaded 
pubUe. Now cornea a OaUfomlan. R. K. 
Reed, wbq has Ut upon tbe novel Idea of supplying tbe 
thrills of flylnrwlthont any of Its dangers. He achieves 
bis end hy making use of a stmple motorlev hmiioplaiie 
which to shown in tbe accompanying lUustmUons, a 
system of cuMes and puneya, and an electrically driven 
drum. Tbe drum. It will be noted by studying tbe 


plane, coifMrimiott wUl IlkHy snPHve In the very Unl|t nccoflipeQying IlluatraUoiia, euppHee the moUve power 
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types. 
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Dlffwtoicy Betwe 

Dfltftroyeni"' 

N ot all fnngl whldi live upoR wood impair He 
strength, but conditloos which promoto tbe growth 
of molds, blue^talD foagus, and other non-tnjurtoue 
fungi are usually favorable to the growth of the wood 
destooyera, and tbsas may be active on the i 


to the airplane^ which rtoea off tbe ground In tbe aame 
manner as a kite being polled by a running boy. How- 
tver, to order to maintain the lateral balanoe of the 
alnriaiu^ a syVem of oeblea to placed over tbe emiiue 
^ the flight to guide the pRoRese m&cbtne, Upem oom- 
vetlnig its abort trip the elrptone, which to ttrevlded 
with wheeled landinggear at front and rear, to hauled 
back to the starting poUit end la at onoe ready tor 
another‘‘flight** 
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SCIENTIFIC AMERICAN 

The Mechanism of the Pipe Organ 

What Happens When the Player Fkaaea His Fingers Over the Keys 
. By /. t. B]^inf(er 
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ftrmUP IMii|d«i telMMnl m fumiuir irtt]i tlw ap- 
Yt tb* itopc and «xtMtor pipw 

of ttm MPO iHiyatti few anythlfif bat a very vacuo 
ai m mmtm tc wUcK tbo, jmcorp of tto fincw 
<Mra Mr opar a tf to oaod a Jet ^ atrloto 

000 to taoiw toMMc ptpaa. *Ite etoAlaatloii of me* 
todutoat aod oOiir oUUMau leaftac to fhla eod la tb* 
tottoia Pfpa organa are tmatmlM bgr dliroraiit atctea 
of totioo^ But an have totod-ehetta. Tbaaa aro boona, 
flUod with O o mpr eaaad air, and ptaoed be* 

Math ttoa bottom opeolnga of the grovp to 
pt|Ma aarvOd. Badi to the openings Into 
the Inttvldnal plpea above t« dosed bp 
nwaM of a Und to binged valve called a 
cbUto, and into gronpa of pipes bjr sliding 
valfto otolsd sKdep# To cause a pipe to 
ipeabs U is onlj neceasair to open tbe 
p copto dlder and tbe pr(v>er pallet Ordl- 
nartly tboro ace as many wind-dMsta as 
tlitoa are anbaidlary organa in the inatra- 
mant Thna^ tbe greet organ or tbe ewell 
organ wtu oonslat of an aggregate of 
pipes served by its own meetal wlnd-cheet 
Tbece are eome big organa in lOnrfland, 
and perhaps others dsewbere, which pro¬ 
vide more than one wind-cheat tor a sin¬ 
gle enbaldlery organ. In the Town Hell 
et Leeds, Hna^nd, the pttoa to the greet 
orgen are divided Into two aggregatee, 
sadt to which has tta apeelal wind-chaet 

Tbe several sntMddlary organa ore sub¬ 
divided into groups to pipes called itopt, 

Bach st (9 ordinarily conalata of a aeries 
to pipes bdonglng to a eontlnnons portion 
to tbe chromatic saocesslon to meslcat 
notes end all having some especial tonal 
enallty In oomroon Tbna, a Hate stop will 
consist to a eeitea to organ pipes corre* 
spondlng to all the notes In some range to 
pitch a^ all having a date-Kks ton^ Tb 
play a anbaidlary organ, one first draws 
the deetred atop-knahs or stap-handles, 
which In oonseciitence draw the eilders of 
the corresponding stops. No sound Issues 
as yet, because the pellets still block tbe 
way of tbe oompres^ air The keys to 
the proper manual or pedal board are now 
depteaeed severally or In chordal groups 
with tba result that the corresponding 
palMs are opened and the oompreassd air 
allowed to rush Into tbe corresponding 
pipes. The organ bow qwaks in single 
notes or in chorda 

A little thonght win prepare one to un- 
deretand that it la quite important bow 
and when tbe pallets respond when tbe 
kwre are depressed It is highly deetrable 
that nothing aUn to a “hang fire** response 
occur In modem orgena, tbe oonsole is 
often at a very conaideruble distance from 
many to tbe pipes. Tbe keys may, ec- 
eordlogly, be near soma and distant from 
otbariL Thers ahoold be no dlffsrenee la 
tbs response to tbe eorrespondliig patleta 
It would be intolerable to strike chords 
on two manual boards and one pedal board 
tfmqttaAeoui^y, only to bear from tbe 
three dUftoodt organa at three dlftmnt 
inotoftts. It wUI perfaapa be gathered 
fton tlHM r e marks Uut tbe octton Is a 
vttg} tootm becanss It is the very thing 
dniMded upon to oenneet ths moveetonto 
ot fcisy and nallet 

A topraoebtatlva wtod-dwot Is Shown la 

Mb sstoMu til tim inmp to drawlagi dn 
this tad ngslA at the lownr right 
In ftopiastotoih Tfca box A'is the wind* 

•apply may ha 


down through small bolaa la tbe bottom of tbe wlnd- 
cfaeot Upon one of these wires being pulled down, the 
pallet will be opened and the eom pr em nd air atlovrcd to 
nub In through D to the toot to the organ tube above 
Tbe mode to attachment to the puB-downs to the pallets 
Is by means to loops to wire secorsd on tlie under sides 
to these valves. The shders Vto Imig strliis of wood 
pierced at Intervala with tmlii. When the stop-knob is 
pulled ont, tbs alldsr sblfta so os to bring these boles 
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pullet eye and tbe pnllHlown were at one end of tblsi 
In one of tlie \lews Is shown a model exhlldtlng in 
section the entire mechanlstn, Indmllng the rocker ac¬ 
tion, from manual key to speaking pipe. Two white 
keys are in view, the one In front being depresaed. As 
It Is down, BO also should tlie pallet be down. This 
may be seen to be the cose by looking further to the 
right and farther up. A trannverae section of the wlnd- 
clieet Is seen, togeUier with the depressed laUlet and tbe 
spring uudemeath It Two allders msy be 
seen, In setllon Apparmtl^, tlte wind 
in>ndnlt near the one Is cut off by one 
slider, that near tbe other Is open, tbe 
hole through the slider bring In line with 
the patis of the air conduit above and be¬ 
low ConsHiuently, with this conduit open 
all the way st the same time that the 
iwllct Is depressed, compressed air from 
ihe wind-ebest wHl ninlt In above the pal¬ 
let and up through tbe <ipen conduit Into 
llie foot of the pipe Immediately ahova. 
The key being down, the vertical arm at 
its right Itand end Is up Cnnsequently, 
the light angled lever on the left has been 
sllgliciy shifted dockwlNe on Its pivot 
There it, to the right, a second right 
angled lever The lower arms of both 
levers are connected by a horlsontal rod or 
link The effect of the clockwise shift of 
tliH left-hsnd lever was to shift dockwloe 
the right band lever The upper arm to 
tlie second lever was cunaequently de¬ 
pressed au<l a drawing-down of the links 
above effected That Is, the depression to 
tlie key prodoml a downward pull on the 
pull-down and a depremloD of tbe pallet 
Ordlnsrlly, there are aliont six Joints la 
a rocker section and these were naturally 
sources of friction In order to restore 
cuiiditlofis when the finger of the player 
was lifted, the spring under the pslltt had 
to be atnmg enough to overcome quite a 
number of weights and sources of frlcHoiB. 
Indnsl, there would frequently be another 
cvmipIlcHiloD, Involving additional friction 
This was a device known as tbe roUsr 
board Its fumilon wun to transmit side¬ 
ways the pull designed to depress the pal¬ 
let, This needs explanation l>Ycquent!y, 
ke}s dose togetitor control S|ieaklng pipes 
of considerable slie. If heavy pliiea were 
all to Iw put In the same vertical plane 
with the key, then for tbe case where a 
serlea of keys enntroUed a lot of big pipes 
of the Hume slop or Mulwldlary organ, the 
wind-chest might be excessively weighted 
ut one end Ah this was undesirable, the 
roller board was Introduced In order to 
prtMlde for a lietter dtatrihuiton of Um 
weight along the length of the wind-chest 
J*uttVet l»lg organ pl|ies cttiumme an Imr 
mense amount of air To provide ado- 
^ quotely for Its Introduction to the fi»ot to 
the pipe, the corresponding iwHet was 
gl\wi a larger area It will now be under¬ 
stood, iierbaps, that with this greater slaa 
of pullet conjolnetl with the action ot Um 
roller board, the stirtng underneath Um 
iwllet Imd to bo u kwmI tctnmg fellow 111 
onler to restore normal conditions to the 
wlmle a< riun This siirlng, however, had 
to be overct»me hv the orgunlst In or^ to 
product' the wmiul We have here an ex- 
plfuiatloii of the difficulty of playing many 
lower notiw on old«*r organa. In fhet, tho 
old system Invidved hUU other sources to 
dIflIcuUy, purilculurly the reslstaDCs to Um 
wind pressure which wa« added to as Um 
tmderoeath Um todlvldnal pfpee of Um stop, and when nonibcr of stops in use was increased When the organ 
Um Stop knob fs pmMt back, tbs unpertorated fUMces' was a large one with many atopa, and tbe fcayhoardn 
bstwssn bolto does the air condultn Naturally, there were coupled together, It required constdenbte exerUen 
1i 00 great dtOeiilty Ui providing tbe necessary medi- 
||0ilim for sfaUUog Um Uidera \mxAc and forth, except 
tmebMpd atop and stop-knob 

If eiMwkitokbte. But lbs cum to the patlst Is fhr differ¬ 
ent In tbs olter eyststt, the connecUon bstwssn key 
end paUst wee mede by msens to e esrles to links and 
Itoent HmM**^** ^ ^ fredUr ecUoit Tbs 



Cm kf* A W p I mI W ta d rt Mt. amm la Ms view* HtsUr Tbs him wtnAfhMt wmn fiwn la 

iMd. ppPfV mt ru dMW*-U tote ttr NsliMrlns tiM AomamMUlr fHMuw la tk« wlad- 
rbsM, toesr Isffi OpSa dbjiawa pip*. diHvhis tW hsUwnd Up 

nr«wlnff»d< rnmAmm ergew pertAsiwwisg wlisre ths wind cmes from and 
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to bring out the full power of the Inetniment, 
times the organist had to stand on the pedate and throw 
ths weight of hte body on the keys to get a big chord. 
Varions sebsmes were tried to better mattem Tbe 
most su cc ees f nl appears to have been a dtvlalon to UM 
pallet Into two fkarta. A reduced qnanUty to wind was 
lAtroducod and this relieved the prsesnre undsmeath 
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btfora tbm pallet wu oomplaUIr aepwiwd But the 
rnMiti now pnarible with modem ofiuii wm out od 
the queatlon 

Ad improfeuMBt wm made la BaglaDd It eoMistad 
prlndpallr of a Uttla Mtowa about sId* liMdMa long 
which wai glTM a duty In eomiarttoo with the actloa 
The organ wind ItaiU woold be admitted to thia bellowe 
hir tbe etroit of the player agalmt a aniall raWe Tha 
wind niahtai In and expanding tlie ballowa tbe roechan 
icil moTWMftt of the top of 
tba ballowa waa tUlUied to 
flipraaa the pallet 0 B Bar 
ker the Inrentor prored to 
be a prophet without honor 
In Ua own country and went 
away to Pranre whera tbe 
practicability of the new 
Idea was eatablUhed After 
thli, hU own people woke up 
and the pac am a<« leter te 
came In time a thcronf^lty 
recognlied feature in sue 
teaafnl orgon building Mod 
< m orga>ui *>f tite nKirt up-to 
date character are under 
■tood to tue nettona whoae 
derelopnient was fouAded 
upon thIa Inrcntlon which 
datea back from about t832 

In the cld duye before 
Barker and his pr g r c s sl ve 
contemporaries and succcs 
aom liad met with full sac 
CMS In Introducing tlielr 
Ideas an ordinary key wIhd 
coupled required a preasnre 
of 20 ounces to depress It 
It Was n< t unc'oniniuu t find 
bass keya requiring a prea 
sure of VI ounces or tm re 
There la In New York City 
an organ haTlng bass keys 
reaulring s israssure of 40 
ounces But tbe modem or 
gun Is built so that a pres 
sore of 8 to 4 ounces Is tbe 
standard effort required The 
pneumatic action as devel 
oped by Willis Carill4<3oll 
uiHl many others Is for short 
distances between key and 
pipe a flne device and le 
said by competent authority 
to be prompt both In attack 
and in repetition 

Apparently tbe first instal 
latlon of tbe tuhmiar pnru 
mafia action was made In 
the construction of the Mg 
OngllBh organ In St Paul a 
Cathedral London Tbe or 
gan waa divided into tw> 
parU and the keyboards lo 
rated In the one half Ondtr 
tbe old system this would 
have required running track 
era down to and underneath 
the floor (80 fiset below) and 
up again Tbe builder how 
ever used tubee instead and 
fbua arranged that an Im 
pulse of air should pass 
through and accomplish tlie 
desired result with tbe aid 
of pneumatic levm This 
action has been praised and 
oondemnod It Is murii In 
use, In a modem form and 
Is doubtless snoceeaful under 
flivorable drcumstaocea. A 
long distance from key to 
Iripe la apt t prme a large 
ttificulty In the way of Its 
■atisfiutory nse I’neuDAatftc 
Impnlsea travel slowly—at a 
H >eed which does not reach 
1100 fset nr sen nd A»d 
yet it bemme desirable to locate the organ at potMs f|r 
froBi the player As late as 1800 la reapoaea to m dO- 
Mre fler eorli nitaagemenu m would peradt Ihe ajy 
gaslit to be very (doee to tbe cathedral choir a 
Rttlieh eoneeHi etated that Dama Mature stood In t^e 
WV 

Today, b ow ew , orgm are built and di stri b uted m 
over^ Tbe eoaedle le even tuovable from point to polat 
The taMtsataaeous ec tiop end incredible vetority of tbe 


saasTiFic AiflUUoaic 

eiectrie corr e t SMbe It an Idoe] dgend Biff |be 
mtssMi ec tbe Imputae ef tliii mm\m |h 
widely e sst tef ud pipes. Tbe irto atteMpto 
have tMSi^ M the amst pari; Iklitteii b«t tM i 
memel Im wee se attractive ttael bal\d<rg 9aA 
tore pertovare^ The origlaal tnveiitinn. hae 
aecribei to Barker, already m e att o ft ed, and to Dr 
Pdaebard. The early eg pe ri e ae e e w ea lt ed la a jpoeg 
repotatloa tot etoetric actlona. The revlvut of ^ ' 




tba wiaMbtobi BaaiffpL tbe laMr 
mK bbteibdl tbeaki tbs dbiffirtoffdid 
aaMed to iew by ~ 

' ’ wovee' mmt 
^ noter to iwat la 
te gayto tbe pallet 


tbffgdr 




vW oMtoal^ltoa 
ewafw In|tofti4 lb 
liM wtoeb oisfK aia~ 
fuoeivea nUf — 

Moa 

^fdtopertffat , 

fluny topdwa debSM lb tbff 
ilaiabef Tbls to a attW 
ttota |or Qto sboHtoPb dr 
•topMidtoi Bowa towaaa 
bade stoiihbays eotof mm 
a park o< Bto 
m tbe eoiM 
of stope end tomm m 
itop4Mr toay ee eaai tM 
fgm of aa ivorff tabtot O 
Is only nrcMwary tor fhe or 
eaalirt to teuHi it to gto the 
■errtcederired, WMbarffW 
of thste, tbe flager riawly 
passed akaig sufltoee to ptri 
greet maaees of pipee Into 
and ost of getloB, 

A second great edvanco la 
orgaa d evt i qp w aat bM to do 
with the aaodiflcattode of 
tone that ipay he brought 
atomt by suitable aMaato 
Tone hu to do tritb tbo 
quality of aoaad and to oon- 
cemed not at an with Ita 
fandaaDentei pitdi It to a 
dieeovety of the mnetoeath 
century that the dlflCSreoce 
la quality of musical notes 
trow dttterent lastrumcnts to 
dae to the number, rriativo 
strength and distribution of 
certain subsidfaiy gouads 


If there are no overtoase, the 
sound If pure. Perhaps tbe 
best exaai^e to the note pro* 
duced hy tualpg took 
Uott muelral Bounds am 
however oowporite’-ffaat to 
they coastot best of a dood 
natiag pure soatod whoae 
pitch to redMMied aa the pitch 
ofthewhoto and, asoonS, of 
an af ser u nedt of wsaber 
aovds Of higher pItxdL If 

tbeeO overtenee ace very wen 
rimbed to pure tooes havto^ 
stteb plkhcB at to iwd d bip a 
proper touslaa dtowd, Onp 
the total effect to ptoariajr 
and wa aay that It to a wtoT 
calaonsML But,Uttsm,are 
oMrtaSM totohihat tbhtatol 


aids of a . 

buvoaholsa, - 

iSHTwi ItoriUylaad vritopo ibh 
bgrirti eOsctlff atttd 
toied and touet 
to tta ebt 

If the ieittdabBnlig I 


iatat M wii« It WMB^ to to UtflM to Mr SataM 

a«vM aWOto •tocMrtn.lito'vtoito’ alw 
MtoMiBMvuhttodVtotoli^MtlMiittrliMtotte MSk 
R*oowtmta4tto4taKStotoM«<aW^ tkllltotolto- «fl| 
to to tol ytotoUto fto to j t m toHr mto , «tot 

Ntotottoatcu toiM 

Kattnily. to* nwtoir to* ton *m>|iia t rt to tto 
mttoan toM»*c to^ttowtotogmit toMU^to 
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ntlMr iMB viwB iw «I9 katr 
iQ OtHir 9&tm —y b» iitirttd ty 
IMuOmOt, tte fwBrt>p 
^ l«i» M d VMictI oota «M th» vatkar 
fK MgM pttcti am tcmad tba pmrtiks 


Irtf flQ«»4 ovt loot ««s that, whtto tba 
tf % tvba la a prtndpat twtor datamtiiiiia 
ll tDM a( tha note ottarad bjr Jt, thla waa 
buihor, Thoa, with tha tuba aaad la 


ara atUl aavanU otbar taataai which csotttmrata to thla. 

Baaa la tha ohiar daawb tba HMtaHal aad iihaiw wan 
aadantaod to tnananoa qaahb^ Aad it was alao an 
daratood that aa opaa pt^ pata a dlffaraat qaallty ot 
toao tbaa a atoppad oaa. tEha dlWiHMioa with aa, aa 
r aapec U thla laat polat, la that wa bare aome comiw^ 
haftrfoB ol wfar thla ta tha aaaa Wa now know that 
tha uppar par^la ara diftwairt Thua, thi> pltrbn of 
tba aarlaa of partial^ bajihhiag with tha first, for an 
opaii plpa may ba nprwwbtad hr tha aartM of nuinbara 


I fhiidap 

_ - tw pfo> 

, I tiM Up, 

' tttw w ia y tM pcMMirt 
«, Oi, iMIr Jpt from 

wmtfc. tim, 0 two 
MPir ttIMIo O; O 
,a* WiMr. nlddlo 0 
I^IHUV m 4 C quo octovo 
IM^ bt prodiKwd 
wKbMb tb« tpbo 

iMltty ’' 1 ty 9otU hotw Of 
folo^ In tut, Uw o Joat 
iNteaf Mbkn, 0 and alao tha 
tat a^d a a c QO d octam 
~la O nmj ba got 
Introdndag an, 
t«C langth Next, w« 
mkr gat V aboao Middle O 
•ad tts tMtava aboM rtn 
aTtr. l>b Bdir alao get P. r 
and jjk of tba octavo above 
that baglnniog Witb mlddla 
0 Vgon roallaiDg the togro- 
Cotng^ one la prapared to an* 
doniand that wind preoaoro 
ptaga Ita part, and that 
WgMr notea oar be d^ 
vaioped tp inoeoatng it 
tte old organa mm to 
have bean votead npon verjr 
epiderate 'wind p r iaa nf ia 
tag. firott H oenoa to 
oaneea por oiiwre inch Itw 
preaaorea aro eanallg atated 
In totna of tbo Inchaa of 
baicbt NVdred bg a head of 
wator to pfodnoe an aqnat 
p r— a ra. g>o» tbla poiat 
of vlaW) It mag bo aald ibat 
tba old onnna were gen* 
•follg voleed In tbe range 
mtoSlnrhv Thlaeaatom 
axoea apparentlg, from the 
«tt ot tbe wliid«B|e in 
voatad aboat idTT bg Obrif 
ttab nmer It eOaalati eC 
a glaM tbbe having a doabIe> 
Tt aUm ^ little water ta 
pat late tbe toba aad Hnb 
MW and is inaerted, along 
wttb a aodmt, Into g bole in 
ttewiad4baic Thaidrptts* 
BOM magi if ta taba la 

otand gNpegigi N awda to 
h(M ta water la ta mora 
dtitant 0 so tat it wfll dto> 
am dUtenog tovtig In ta 
two mtleai anatt aia ta 
tat itaP n( tawtoga. Tha 
dIflMBot to hNMl id maal* 
tatlg ta haad ot wator 
f aS liwia t B fc aad tarafora 
aOM to gt li iW’ i to, ta 

5['tfS la ta ttato to 
g f toito' to rantog in to to, 
io ita « totaa 
Mgaba. taw PW ba dUta 
ita flcatoaihi dor dttCorato 
r^- fftTr Aatajl Mi^ 

sg&saatgg 

.. ^ yaatmam ta 

IbtataSta g* 

■ * • to ton* 
ta gut 


ymOkalm 




lUewi* 


TjnitoS ilgpg ot Tgrigagaattg fleat 


1 , i; 8, 4, «ir while tboee for a doMd plpe^ by the 
•eriee of numben 1 8 h, T ct« That la then nuroh* ni 
ebow tbe relative nambere of vlbratlopa. WlWi the open 
plpa we art the ■ui.c'eitiave octa\ee of the ftUMlaiBental, 
which naturally tend to atrenatlien that eound One 
idMHild bear lu mind In HUM rtoiwttloii, »hnt tbe ofCave 
next aboTe l« alwo^a ant h) multi] by 2 It 
one writes out the tvto Merles nt wine Ungth he will 
have opportonitr l» nee that the Aist t nuljitM of the 
second plus (miuvih of tbe second But tltese oHnve 
«ho4*M of tbe set 4»ml aie 
douhfleM In general ratlier 
fuiiii so that n better cnra 
IMiiisnn 1 h simply to Tlew 
like find few iwrftals of 
eu( h OH sulntuntlally the 
whole riiUH If ae reffard 
1 2 ^ 4 tt«( till tluit corre 
■twiid t) tlH < 1(0 pliM% and 
1, ^ 5 7 as nil tlial rorre- 
SptOHl I » rile I Med pipe we 
are ready ti see that the 
open pipe i.heH a simpler 
ooQii 1 stm^ 1 H tl«e nnl) 
niuiilMr IK t an ( tn\e of the 
funduineiiial W ith the nnm 
ben of the tbiwd pfjM. at 
lii\e f ur iimiunl numbirs 
no lie ( f ubUli 1 h an octnvo 
reft Mill tioii <f the oilier 
lla H(u pipe thus ana 
lyw 1 Is peniUoil to uiier a 
pur* I an 1 Mlinj ler t >ne 
I low 1 pliH h> adding 
niaikt I dlflertnivN glTes 
f nth Ji more hiiUlant srutnd 
Tluit Ir a uuthntt of get 
tlnu i klntl of sabstdlary 
pHiilAl If two musical 
ton M (f dirTirtnt plUh nre 
soumb d locether loudly 
and cootlnuouslv seeoodary 
toms will Im heurd In imr 
titular If iw trMin pliies 
Imvloc an Jnti n il >f a fifth 
one of lliem C (.t (1 ot laves 
below middli C) anti tbe 
oth#r fgtg (lietween 11 and 
(X ( ) aic sountled togtthir 
llure wlU lie wunded a note 
that Is an otlave bel >w the 
lo«er tine Tlds is < (XX! 
Thus bv UMln]„ a pipe 16 feet 
lfm,« In tvmjon tl m with an 
otlur 10 2 1 feit long an ef 
fe<t Is Md Unit ordinarily 
refpiires a slmHnr pipe of 32 
feet In Ungth In thla way 
Is got the Wilts of notes in 
dUnletl h 3 tla laliel on the 
stoiekiioh an Mftvt te«al( 
SNi Anothtr mithod of 
getting It low tone h\ similar 
means Is to sound slmnl 
tune mKiv two pipes a major 
riilid apart Jwo octaves 
beltiw the Inaer one of the 
tu > IV111 MMtnd This may, 
perhnis never have been 
utlll/ed as a means of pro¬ 
viding a siMMinl miics of 
noUs M simply drawing a 
stop km h but the organist 
liliiiR* If Is privlleKed to make 
One c f It Ue may tbm pro- 
dn L hmer w unds than the 
organ Is supposed to be cap* 
able 4 r hv pJailng two pedal 
luUts simultaoeoosly 
The opm diapseon stop of 
tiM great f>r),an Is the series 
of pipes In an organ wbldh 
may be regarded aa the 
foundation of the whole 
musical capatlty of the en 
Hre instrument Tbsse are 
Ofdinaiily idnple open pipes 
of wood with a suitable foot 
About 18QS an advanoa 
made by a bnllder named 
Bcimlae was brookht Into 
pronilnenoe. He gavt the 
mouths of tbs pipes a ntnrh 
greater width and provided 
for a freer blowing The re¬ 
sult was aa lootuase la 
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power nnd alio In briUlanca AppartAtljr, howarar^ tbla 
treatment ylirided a bardmaa of tone aM loot tbe atnj^ 
inff (|uuiity of tbe older open dlapaaooa. About a quarter 
of H f-encurj later, Hope-Jaoea barrowed tbe montb, in- 
Tertod tbe laiiffold, and tblcfcened the metal wall The 
llpH were covered with leather It Is dalmed that ttala 
nifthod enabtea atrong preaaurea (up to AO Indies) to 
be used, without the unwanted hardneaa of tone. The 
general reealt U underatood to be aubetantially the old 
open dlapaeou but with greater power The leather lip, 
aa applied to organ plpea, haa become very popular In¬ 
deed, both In England and America. One of oor draw- 
Inga ohhwa a Hopa-Jonea open diapason pipe with Its 
Inverted langnld, leather Up and dothed flue. 

Mixture atope are apparently becoming obsolete. A 
number of mnka of pipes were combined with tbe idea 
of adding upper paiUnla to old dlapaaona poor in over- 
tonea. The mixture atope have become unpopular prob¬ 
ably not an much becaune the theory was wrong In gaa- 
eral principle^ but because tbe upper partlala are 
comiwratlvely too powerfuL ^ 

Tim yhtle atop la on Important part of any orpm 
The modem development of tbeee ptpoa la largely cen¬ 
tered upon Htopa luiTlng the family name of Tibia One 
furm of this style of pipe la made of wood and on a 


Ui^acnlt; 11m mouth la i^Med on the anmir 
the pipe. The block la lowered aomeedmt and the thMli 
Up la covered with a thin atrip of leatber. The wind 
preoBue may be anything from 4 Inebee up^ There aie 
whole grottpe of modem atope known as varletlee of 
tibia Thug, there are the fiMo awitie, MWa ai<aor» 
iibie daroy etc. 

Among these modem stopa whtdi belong to the gan-^ 
oral advance are certain ones which Imitate atrlnglid 
Instruments. William Thyme la the treat moderh 
plooeer. In 1880, hla iMng atope were brought to 
pnbUe ■aftoirtton by thaMxhIbitlon b^d that year in 
UveKpOM. Ha has beeW^htvn^hy BoimJoiiie aad 
oChe».proar«ialTe of%gana. 

The use of the reedua pipe la a very andmit inattHV 
dating bedi at least to the times of the oM Bigyptlatta. 
Tbe ahcfdNrda pipe found in the Itrol today oonatata 
of a tube with a nod or atrip of cane in the aoatl^ 
piecsL The darlnet, however, la to be regarded aa the 
immediate perent of tbe reed pipe need In the modem 
organ. TbOre have been reed plpee In organs for meoy 
yeera, hut It wia not until DO or 60 yeara ago that the 
great BngUab organ builder, Henry vnilla, began to 
develop tbmn. Thet the bme quaUty of the old pipe waa 
poor la thought to be wlfnnaeed to by the old Instruct 


tionbookg tof aMftilfcfiijdltheotgaht ttlh^haeiw 
•(•Ml ilwt tkf twA 

M tr tlMHrivw; tkat « „ 

oBBar group oi naa pipat anew ne empieyed along vvnn 
the reedh WflUa changed aft rceda vreaa, 

aome of them at least, eitarantertaed beauty aftpnii 
Vine slinple ptpee of the open steppe 4 varMtoa vmw 
not needed in eonjtmetton, Svea tn the Wtttr ef 
power, be nUnd the wind pi eaa i r e aad gat H flvWh the 
reed pfpea-ulooA WUUa aoiine tq havw hoili the 
to prove that roaghneaa and rattflUf ^0Mi4 he ahtbe^ 
removed atiniy fey iitvlng the ried todne preeUiUy the 
rigid enrvA He preveoW aw of tim big reed tongw 
l^om m a ki ng vttaattoiiB in too empbatla a w»ee» by 
aecnrlng to tbegs vreiehts of braia 
Tbe use of doabl»length Mtea for trahW notes made 
possible great hHUieney and power. 

nopeJonm aatlngusehed hlnMNdf In the deparUnaet 
of reed Hpeii aa elaewbere, bnt he does not sew te 
have been a ptooem. He added to the raaulta attained 
hr W^tUa and otbera. Thus, be has Improved the WtlUs 
duma reed |dpm by doubUng thg pieaggre^ adding to 
the loading, and tfaldmntng tba teogOA Hla doubla 
EhgUrii horn and oboe horn are examplea of etopa ef 
pe rfe c te d beauty and power 


The Oil and Albumen Gintent of Seeds 

A Study of the Conditions Under Whidi the Seeds of Oil-Bearing and Textile-Flrodacing Plants Give Their Hq^ieat Yidda 


T he Importance of obtaining the greatest yield of 
oil and fat as well as textile fiber and albomlnooa 
matter from the various oil and textile plants la evi¬ 
dent, and during the war the neceeolty for maximum 
yield was accentnaled very strongly in Germany For 
this reason a very detailed study of the coi^ltiona 
under which the plants gave the maximum yields waa 
undertaken. The results of the experiments are de¬ 
scribed by T)r Kleberger In an addreaa of which this 
article gives an abstract 

Tbe plants studied were the rapeaeed plant, the poppy 
plant, the fiax plant, the hemp plant, and the dodder 
or oU seed plant Tlte Uterature waa investigated and 
waa found to be very scanty on the anhlect Inveett- 
gathms were made by some experimenters on the oon- 
dlUona of the formation of oil and fat in the seeds of 
various oll-beartng plants, but nothing was deme in a 
Cfmstrucllve way to determine when the fmmatloB of 
the oil and fat was at a muxlmuin 
In the present Investlgutlons tlie seeds were tested In 
three stages of devplofunent as followa 
1 In the state of green ripeoeea, that la, In tbe oon- 
dittun where tbe green seed was oompimely developed 
without there being any visible signs of the ripening 
of the seed having started. 

2 In the state of yellow ripeness, that la, In the 
condition where tbe seed shows Ita full growth and 
manifests vialble signs of tbe begtonlng of the ripen¬ 
ing procenB. (The color Is not necessarily yrilow, It 
may be light brown.) 

8 . In the atato of full rlpcncas, that la. In tba condi¬ 
tion where the entire plant hus reached a stage of com- 
idete cessation of growth and where the dlOdflahow 
their normal ripe color 

In all the seeds that were Inveetlgated, it waa fband 
that the total cvmtent of the seed in nitrogenous si' 
stances was at a maximum always in the stage 
green ripeness. Similarly, tbe content In amidsy and 
albuminous-like substancee was a maximum under this 
condition In the name state of greoo rtpensss, the 
content of tbe seed In true albnineoa was at a mUtt- 
Ilium 

Tlie true albumens vary between hbout 10 to about 
20 per cent of the totul nitrogenous suhabnees In the 
seed nt this stage of ripenesn. When the aeed re ach ed 


attuatlrm changes radically Due to the Caet that the 
need hoe gaimMl very materially In noo-altrogenons 
anbetancea, the percentajm of the nltrofenona oonsUt- 
uenta has decreased very greatly, and the amidee 
have been reduced llkewias to a stiU greater degree 
On tbe otbtf hand, tbe true aUmmena have Increased 
very greatly, so thst at this point they amount to 
more than CO per cent of the total nltrogMuma sob* 
■tancee present In the seed. Here again In the case 
of the hemp plant, a notable exception la to be 
tioned in that there Is scarcely any increase in tn» 
albumen content to be noted at the stage of complete 
rlpenees, compared with the proportion In the eeed at 
the stage of yellow ripeness. 

In all the seeds in the green ripe condition tbe 
amount of tatty substancse preeent was extremely 
small. The seed In that condition appears to be mad* 
up of layers of waxy and resinous subetances which 
cover the seed coat and protect it from external Influ- 
enoes. Tbe percentage of true fata of the total fatty 
mattiff in the seed is also wry small An important 
change takes lOaoe by the tihie the seed has rtachtd 
the state of yellow ripeness. The Increase la tbe 
total fat content has been so largs that in the case 
of the poppy seed, fiax plant, and dodder seod this per¬ 
centage of fat Is almost two-thirds of what it is In tbe 
ooodiUon of complete ripeoeea of ths plant However, 
the quantity of resins and waxes is stlU comparatively 
large and It ettU baa a very constderaUe Indueiioe on 
the quantity of true fats preeent in the seed. 

It is only when the seed has reached the stage of 
full ripeness that in reality we obtain a^fue idea of 
what tbe oil seed contaUuL the realns and vfress 
have been redoced considerably and the’^fstty sub* 
stances In the aeed amount to abdut JpO to 46 per cent 
of tbe total dry weight of tbe same. 

We again have an Exception to the rule In the case 
of the hemp plant Hm It appears as If the greatost 
part of U» true Mif content of the seed had Jieen 
derMoped at the tima the seed Wat yeUow Hp^and 
tbs Ineresse In the toM fat as well as the 

lDti|Hme in tM» proporflon of twe fhts Is only very^ 
mikt from the yellow ripe stage to tbe oendltloa of 
ripeoeea Hie Mlowts^ condustons afe drawn 
1. The maxtnibm oontent of nltroganoos 


the condition of yellow rtpenm, tbe amides In the seed qpCQW in the green ripe stag^ It If de- 

decreasetl considerably, and llkdl^se the creased In the ysBow Hpe and^iU rfpe wttfm, 

total nltrugin bad been reduced to a considerable ^ -----— 

tent On tbe other hand, tbe true albuiiMnswbcivm 


a decided tnereuae, but this increase was nev eithel sss 
smaller tlian the decrease In the amide oontentr^ This 
Is why it aiH>eQni that the ntirogen content thal is 
the content of tbe seed In gross proMn matter,}^ Is 
conslderabty reduced when the seed readias the MtA 
of yellow ripeness. One exception to the mleWllslF 
be mentioned at this point, namely, in the caaS^ 
tbe hemp plant In this plant it was found tbat^ at 
the conditloo of yellow rlpeneM tbe amide content of 
the seed had boM reduced very Cbnslderably In eon' 
tnwt with the true albumens, so that about 46 per 
cent of tbe albomlnous materials in the seed were pree- 
«it as true albamens. 

When the plant has ripened completely, then die 


2. In the«yi^low ripe coodflbn, the albogen^coa. 
tdiit li ooiiirtfbiM overwhrindfii^ <4 poMlImtaoas 
matertala, anmlkete.; In the Ml Tt^^jMsgS trne 
alkumens premnlfiite. 

whMb werd mf- 

irsen 

part ef the noa- 
19 ei nonMa. 
Whan the pta&C has 
mc&d tk* 

Af M itept In fatty -s^iHHeis has besn f&cMiseA aartirt^ 
an^T^ t^ pwian^ hu 

grown considerably, In the state of conMM rtpen eea 
It baa readied Its gre at est d e v ehig awn t, and ^ hvn 
porriott oC nsliia agd e^syeg In the qssd hsh^hean 
c or r es n o ndtn g ty tednestf to a adniinem. 



An explanetloa of tbeee phenomena is 
ease in the sdenos of plant physlolocy. This 
teaches os that when the plant Is youhg there Is fbuiid 
In it a preponderance of substances which are ef nutrt- 
tlous value and which are required by the plant to 
build up new cdls and grow These sobstanoeB an 
then present in thdr maximum degree and oontaia 
largdy ottrogm In their composItloiL As the plant 
grows older, that is, as it ripens, these nitrogenous 
mibstsnom are no longer required by tbe plant ft>r Its 
growth and are then stored up as true alhomsim la 
the Seeds. 

In tbe same m a nn e r the srience of plant physiology 
teadieB ns that the fatty substanoes in the plant are 
stored In the seed In the ipaxlmnm deg^ when the 
plant has reached its matority The eicplanatlon of 
the one exception la the caae of the hemp plant cannot 
be givwj at thla tiras^ hot requlrea further study 

A question of very greet Industrial and agricultural 
Importance is what happeos to the albumen and fat 
content of the sosds when tbey are nepsd la verfoos 
stagse of ripanees and then stored In tbe granary. 
To answer this qneetton we reaped the seeds in Tartans 
degrees of rlptneas and stored them in the granary 
for eight weeks until they were thoroimhly dry 

It vras found that the seeds reaped in the green 
condition shrunk very eonstdersMy, so that their outer 
surface was compleMy shriveled. Their total nttto* 
gen oontent was almoat the mme as that of the seeds 
in tbe yellow ripe condlthm, but tbe proportion of 
true albomcu was much leas than tn the ssads that 
were reaped in tbe stage of yOBow ripeonm. Ibeci 
WM leensMbkage In tbe latter seeds and their nitro' 
ge6 coaten^i^ AM about oormal, nevsrthelean the 
peroctttags true albumens preeent was conalderabi^ 
leas than tbM la the seeds that were reaped in the 
condition (rfjbill ripeness. 

Ip the Igtw sort of seeds no riiange annered to 
take place hxceiA a eonslderabla loei of wator As 
^ as tha contfte of fStty suhstaaces u csoeemed, 
M seeds reapidUnt the green stage, after they had 
been stofed.fbrl^ montbn stilt contained an e» 
tremelf sman pecde n tage of «ata and otis. there ImV* 
ing been aimoet no tocrease in tbe fat content at pS 
dttrihg tite pe ri od of storage. On the other hand, in 
the case of the which were harvestedlfa tin 
yeliaw ripe ipondtttogr the shwage appeared to eflict 
aa ihmaee tn the tot csatfmt of tin mm Thto 
increase vrap appcedpbln The proporifoa of 

4m tote>iMhn^ imtes, bnt tho total tots in tin 
aveto iNe mn thgt in the asi^ wtooh 

were Jehsa tjhiy were abtototely ripe. «n m 

' ~ jtikk tiwkws- 
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Engineering in Track Tire Building 

P *wwgP * Which Decreafle Wear, Prervent Slipping and Increaae the Economy of l^cik Operation 

By U. W. Slauon, U£. 


T IMV MPWWntw ttwn hmsto iNiiidti or tubes of mblMr 
mnsmSSOsm ttM wbeols of % motor veblcie fbmX 
Buuiufucturiiif science Rn<l 

Isbomtcwf wwrk most enter Into tbeir mrodoctton In 
order to wvers reqnlroiients of presnt dsy 

ti^oofcliMt' IVndc dm must not only rastsin the weight 
of on mripnded TOhlcto but most gboorb the Jolts snd 
Jsrs of row trsvelf must retsita a Arm grip on 
wet, sHppery or soft blgfavmys and. In the case of the 
rssr wbssUb most trsnsnlt the enure power dereloped 
br the enghwi (exelaigve of the slight fHcUunml losses 
m transmission, bearings snd the Uke) whether It be 
tm or My horse power. 

To meet these smro cnndltlons of transportation, 
tire inanhfactnters bSTe designed three principal types 
of track tUes. The newest is the pneumatic tire which 
Has daralaped from the type used on passenger cars. 
The adtantage of the cord fabric used In the con 
•traction gf cord pamenger car Urea has made possible 
the dgriga of practical paemnatle track Urm up to 
s eran nd eight Inches in cross-sectional diameter and 
has resatted in tha experimental nee of rises os Urge 
aa ten and twelve inches. 

The carcass of these Ures is practically the same as 
thoas used on tha larger passenger cars, except that, 
as the diameter U Increased, addlUonal piles of cord 
fhbrfc are used to enable the tire to withstand the 
high pr essures to which the caring U subjected when 
s heavtty^loaded track strikes an obstrurtton In the 
road. Tlie rigbMnch pneumatic Ure, whldi la tbs 
normal else for a 2H to S>toa truck, should carry 110 
pounds pw square Inch of normal InflaUnn pressure 
and tliU will represent the normal strain to which all 
parts of the carcass are subjected when the truck is 
stationary and whether It be loaded or 
empty When travelling, however, the fpas= 
hammer blowv gfnicfc by the rear wheels 
as the vehicle passat over detiresrions or 
obatracUoBs In the road increases this 
pressure greatly until It may reach flour 
or live tiroes Its normal smount moment* ^ 

arlly The omnpreariblllty and riastldty 7 *^ { 

of air enablea the tire to absorb such Jars l.] 

without great danger of sodden Mow-out ^ , 1 

Therefore, U is a matter of wonder, not 
that the pneomattc tire when used In " 

sersre truck service does not give greater u* 

mileage^ but that It can average from With < 

flva to seven thonsand miles each, with sort dj 

the necessity fbr s removal but once ifum 1 

during that period for repair or replace- 
ment. H ■■ ■■ ■■ 

If we consider the larger rises of truck 
pneumatics—those which must carry Inflation preHnures 
of 140 poimda per aquare Inch—we find an interesting 
rituatlott. Regardlees of the load on the tire, the 
pressuiu fbr each square inch of surface of road contact 
will be 140 pounds,—«i pressure which may well eerve 
to rut soft asphalt nirfaccs. Tbe pulling power of the 
pneumatle in snow or mud Is great, due to the roanded 
contour of the tread which brings addlUonal surface 
of the side wall into play aa tbe tire stnks deeper In 
tbe mud. NevertbelesB the average pressure of tbe 
Ura wilt be 140 pounds per square Inch. This will 
prevail whether the truck be loaded or imipty, as al¬ 
ready atated. As load Is added, tbe pressure, fortu* 
agMy, does not Increase above this maximum, but the 
tire IS flattened so that a larger surface (each square 
inch ot It carrying 140 pounda of presaura) U preaeoted 
t« ttU'^raad. This is a feature of pneumatic track tire 
operatloB overlooked by many county auihorlHea and 
htfflnlniiy oonmUsloaere In their short-ulgbtfMl attempta 
t« ttndt ttpok loads to an tneOMent and absurd maxl- 
laum. Bttrii bSfldtwky engineers would not be tempted to 
pehflit Ilka usr of paeumaUe-Ured tracks in preference 
ta those of eolld or cuidilon tire If they realised that 
the praseuruM equara Incfa'^tf road oootact of the 
pawwhatte mSd tradt U the bam^ regardless of the 
lokd«alM 4 d.dMU based enUrdy on tbe neoeseary tn- 
flattuik pi uaapfi. If this inflation proesure le Muced 
MoW Hm fheommanded amount, the tire wIU become 
flatWhefl, UrWah wUl cause beading of the ride 
A rflpM sspafatlon of the various of 
flu# rfli««r of Whkh the carrass to eonpoaed. 
1 MnN^Ui|ttvka> Bramera amdcririy Umn its operatkm 


may enable perishable loads to be carried at fairly 
high speeds, but tbe coat per mile fur tin* two rear 
tires alone of a three-ton tradt is nearly f based 
on tbe aot-usually^obdiitted distance of lOiOUO miles and 
making no allowance fbr the coat of repaint for blow¬ 
outs, punctures or retreading. 

Tbe solid tire to a tire which baa be« used almost ex 
clurively on tracks up to a few years agiK It is reliable 
In that its mileage can be predictad with comparative 
accuracy It Is a considerably cbeat«r tire than the 
pnoomatlc and tbe mileage which it delivers Is nouc* 
what more. Excearive wear does occur in tlie solid 
tire, however, and tbe cauae repr ea s nts one of the most 
serious features of tire oonstractlon with wblch the 
designer has to contend. 

Rubber cannot be compreeeed but It Is sufflclcmily 
elastic BO that It may be made to flow or lie reprnmi 
When we immp air Into a pneumatic tire, ae compress 
that air because we force a larger amount into tbe 
some restricted space This cannot bo done with rub¬ 
ber If we place a pencil with a aoft eraser uprtgii 
on the desk and pnsh downward on tlie rubber en^ the 
eraser will be made to bulge oat oil the side. Tbe 
rubber Is nut compressed but It to replace <1 What it 
Juup lost In length has been compensated for by Ita In- 
WMUW in width, represented by this bulge 
^ When a rubber tire Is subjected to load on the track 
It becomes flattened at Its point of contact with the 
road Tbe rnbb^ thua dhimaced roust go somowhn^ 
and it "ootes out” In the f(»rm of a bulge at the fnmt 
and rear of the flat portion. This bulge follows In 
front of the tire as It rolta along the pavetnent and 
forms what to known as the ^traction wave" As tbe 
traction wave rolls round It cnDtlnually stretches 


E very truck dm) t^er^odjf irho iccb frud^i mai^ng llictr 
ponierom mao tfunpugh afredi and over roadi mutt have observed 
lhaf, di Mr Slauton taptt Aore are three prmctpal (ppes of (ires 
We hare the pimn eoltd Icre, the temteeltd tppct and the pneumatic 
The Unfman might heiUoto to claurfp die $obd hre and the notched one 
to holdtp m different groupt, but Mr Slauton maket t( clear that ihtt 
Aouid be done And he maket clear, »hat might /tove been auipecleif, 
diat there u no general onawer to Ae qaettion **What fftnd of trre shall 
we ate an our tnicfoP'* It all dependt upon what we are going to do 
wiA our ttuek» wwi aort of loadt We ore going to carni, and what 
sort 6f roads we are going to magi Bui Mr Slauton can UU U better 
than we con, ao we kaee iC to Aim.— ^The EIoitor 


vorious sections qf tbp''tlra, for there to no place Into 
which tlie bulge may flow Thus, smooth solid tires 
will be worn down even though the truck be operated 
only over hard, well-paved streets. 

The fact that the rubber of the solid Hre has no 
place to which It may flow when subjected to pressure 
greatly reduces the resiliency of this tire and makes 
It bard riding and unable to absorb the inequalities 
In a road surface, with the result that the truck Is 
badly racked and damaged through tlie undue vibration 
communicated to it 

Thua the prlndiml advantages of the solid tire are 
Us longer life than the pneuinatlc. its rcftoblUty so fur 
os fVeadom from blow-outs or punctures to cuncprned, 
and Its low Initial cost. 

In order M overcome the objections to the solid Uro 
and to provide aomeUUng with a certainty of mileage, 
raUablllty, longer life, low initial cost and sbllity to 
secure traction, engineers have dcslgncO the cushion 
or eeml-eolld type of tire. This type of tire depends 
tor Its action on the theory which we have already 
stated—4hat ruUbnr la not oompreerible, It to merely 
replaceable As we have seen tlmt the traction wave 
reprwents the greatsat etoment of destracthm In the 
operation of a solid tire It will be reallacd that tbe 
use of properly-placed displacement notches may servo 
to overcome this dliflculty In tlie cose of ssvinral 
tjrptcal Hros of this make, these notches are placed on 
each ride snd extend well In piward the center They 
art not placed opposite each other, bat are staggered, 
wlA tbe result that each section of rubber thus formed 
Is bounded by a notch at smple width info which the 
rubber may **flow” when that aecctott of the ttrs ta 
subtocted to contact with tbe pavement, under load 
Thraugh this locaUaatton of the atratn the exfonrive and 


continued stretcblogof the ruMier of the rire to ellDilii- 
ated and tires of this type deliver mileages greatly In 
excess of those secured from the rimple solid tire 
Furtbertoore, KUt h dtaplncetoont notches or other 
recesses furnlHh piadtlve grip to any kind of a nmd sur^ 
face, \\hlch will eimMe tlie truck so equipped to negoti¬ 
ate snow, sand, mud or slippery pavements wUbont the 
use of chains. Kuch tires give from in .000 to 8(^000 
miles of service at an Initial cost of one-half that re¬ 
quired ftjr u pmniiiiatlc of equal capacity 
The noUhes in suih a semi-eolld tire permit the dis¬ 
placed rubber to flow easily and freely The resllleney 
of such a tire Is much greater than that of a solid and 
eieii appmuclies that of a profierl) Inflated pneumatic 
The hammer blow struck by such a tire wlien it travels 
over an obstnicllon In the road to abmrbetl by the live, 
clastic rubber which, Instead of being forced out Into 
the form of a bulge on each ride, to merely moved or 
displaced Into the adjoining notches which are placed 
at exurily the correct intervals through the ctrcuin 
ferencD of the tire, on each ride 
Bven the tread of the pneumatic Ure may ho sub¬ 
jected to the destructive traction wave Tlie tread of 
a pneumstte tire to a comparatively thick layer of 
rubber placed over a earcutca While the Interior of the 
tire itself Is filled with air, the Uitc-kness of this rubber 
tread produces a flattening of the ruM*er Itself This 
rubber Is no more c^ompresMlhlc than Is that of a willd, 
tire and <;onsc<iuently the flattened tread inustt 
In some direction If there Is a smooth central strip 
on the pneumatic tire of a conriderable area, tbe tread 
will lie stretched and pulled ns the traction ware travels. 
This causes tread separation, whlih can U* avoided by 
tbe use of a non skid surface ootuposed of small cross- 
liurs adjoining oiien si'aces of a rise aut- 
^ fleient to alisorb the dlsplncvd raliher 
Tims, pnemnatlc tire manufacturers have 
% Aeir leuriHHl from the experience of »dld tire 

*ter»ed manufacturers tlce best iihhiwc for over* 

/ tirej ccmitng one of the most destructive 

tmaitc elomentM attendant upon the o|ieratlon of 

ed one usHlern tire 

. I .jL Many otlier cnglneerlDg and HclenUflc 

coDslderaUoDS enter Into the derign of the 
modern truck tire. The use of a rubber 
•tf tfmt compound giving exactly the proiier reslll 

' to do ency together with the ctarect nrteiitloo 

) what to wearing c]ualltles Is u matter of lalsira 

better tory experiment Kitoh tire manufacturer 

may emplo> his ow n methods and he way 
evol\e clllTereiit cliemicul formulae* The 
" ■ M track owner of tcsluv, however, Is given 

the best product of the tire maker's art 
and, except for Iho experimental stage In which the 
larger sixes of truck tmeumatlcs are still to be placed, 
he may select hto tire equipment with the assurance 
that bo to obtaining his full iD 4 m«>>'s worth 

Rcfltoring Sight to Hind Aninuds 

A t n gi*ncnil meeting of the \ icnnn Illologtcal Hodety 
and the OphthfUrooJoglcnJ HenJety of tiM* same city, 
a \nutig lilologlHt named Th Kopimii}!. a student under 
tlie well known Mologlst, Prof Prxlbrmn. announced 
the results of his studies uism blinded unliimlM 
Ills studies wort* linoed upon the exiierlmontal dt^ 
oovery Ihui when either mice or flsh have been blinded 
llieir coloring becomes dark Instead of gaily ornamental 
us usual Rut when lie transplanted Into the eye 
ncHdccts of blinded fish and iHitrachlahs tlie eyes of 
similar animals, tbe fnrnu»r recovered their orlgtnal 
bright coloring This IchI him to ismolude tlMt tbe 
transplanted eyes had tliri\ed la their new rituatlon. 
so as to restore the sight of the animals operated upon • 
Pursuing his exis rtmeiits with frogs and toads, he ob¬ 
tained fortlier pnsir that the animals regain their 
sight, Uo tlien extended hto reseurchea to warm-blooded 
animals. Ho blinded a rat In both ejes and tbra trans-> 
planted into t lie eve-sockets of Ids animal the eye-balls 
of another rat lie soon obtained proof that both the 
retiuu amt tim uptiral nerve had resumed tbeir prnt>er> 
functioning Furtliermore, microscopic examtnatloiiB 
made by Prof Kolmer, demonstrated the nerw eyes foi 
bo eiitIrMy noroMl and capable of functioning It wss^ 
found that the end of the transplanted optical nerve 
grew on to the amputated end of the nerve in the eye 
of the first animal Tbeee conclusions afford hope 
that human beings may eventually be entirely relieved 
of the aflUctlon of bUndnees. 
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acaatmnc AiflisKUH 

The Banana and Its Uses 

Gettiiig Acquainted with This Trcpical Frnit cf Whkh Then Ms Omv Tdrftlln 




n^UB bftiuum plant has bera Intlmatelr sMiociatad 
1 with tlie iirltuttl\e InhaMtaots of many parti of 
tbs trofilci aims | ulilntorlc tlineH This Is doe to the 
esse with which It ts cnltlvetMl and propagated ttM 
bucuriiutre of Its growth nnd tlie abundaocn and food 
value of the ^It it lieunt It a us native to India mod 
either grew imiurut)) it vttui u ^ery early Introdne- 
tton la other paits cf tmiilmi AMu Afrlct AnetraUa 
and the Istanda aUtacent preferring hot low regtou 
where water and fiitlle a»n were abnodaiit 
The northern limit f»f lia culthatlon In the open la 
•outberu Oailfoinla uni r ulidunn Florida the Oanary 
lalands ISypt and >« atlum Japan and runa Few 
of the vartetleM will endure (ren u alight frost 
There la no dittnlti (wldeneo of Its oocnrreoee to 
AmeiUan pie^l us t > tin ud\«nr of the white man the 
«bUm being nmde that the ilrat iMoana plant waa 
brought to Haiti fn m the (anarles hy a Dominican 
In 1516 

A tyidial hanauu tinnt nlthough tree^Uke and aome- 
what reaembllnh a iwlm U In reality an Immenw herb 
the falae atein Itelng nmde up 1 1 n\4 1 Ini ping leuf atalka 
Tbia so-called trank ntay 
xearli a h«d|«ht if twelve t 
twmty fret or mure uiul a 
thlckneaa of <me foot while 
the lee\ea an eo large as Co 
|w tuad for nmbrellaa in 
eoDiS eountrlee bring alx to 
ten feet long and two feel 
ecroes The massive root 
stock perolsta year after 
year underground aendiiur 
Up new Shoots as tlie did 
enrs fruit and die away 
When old fiiouf,li to flower 
a tme fitem develops fn m 
the Rkotstock and grows up 
thnugb the hillow iHiter 
of the false stem i^rodudng 
at Its upex a single long 
flower cUmter which Is 
eltbtf pindulius or erect 
Tide cluster is in Oie ft rm 
of a igrike bearing lurge 
colored bracts whkh tv»%er 
the laoonapIcanuH tubular 
rad or yellow lliwcrs clus 
tered at Intervala ou the 
malu axis 

I he first flowers to bo seen 
near the baee of the s|iike 
when the hrarts fall awnv 
ore female and i.h« rloe t 
the fruits while tla liter 
tlowerH «re inah and beiii 
the pollen rbe Inr^e bad 
or knib at the tip of the 
fluster Is almply a nnmlier 
of these leafy bracts whlth 
will never open As ihe 
fruits Increase In else rlu 
axis (luogates and Liven 
them room to grow A 
bunch of fruit is made up 

of esveral bands or lajers and each band Is 
composed of a number of indlvldnal fruits or 
^flngeri When a bunch la cut It Is incerted and 

hung up hy the *tall or that portion of the floral 
axis which bran only sterile male flowers 
There are nearly seventy different qwdes and ourr 
two hundred cultivated varletlcg of bananas In tlui 
world but moot of us are acquainted only with the 
yellow and red fmlta esen In our marketa and with 
I few opedse like Ifose srbniw H ooeoimem and If 
CaoeodisMi with colored fbUage or attractive flowenk 
grown for ornament la our gtaashoueea The s p sdea 
moat cultivated for decorative purponaa is prriMttijr 
If oasets, a naHva of the moanratjia of AbysBnla. It 
t» the largmt spedee known and at the seme time dM 
of the oldest being repreaented In the andsnt Btarptldn 
scnlptnns. Tbe lee\es are red along the mldHb 
fiowerlng epMe U erect wtth dark bracts and white 
flowers g^ die droit ctmcalns Meek gloeay esifle 
heady an in dlanmttr, from whidi the plant te 
easily gnwn 

In tropical oountrleSf all parta of tlie banana plant 


By WtUmm A. MwtM^ PkJ)* 

Hew York Botanical Oardan 

are need. The kaves protect from dm lalik 
tablecloths, os wrapploipi for food during the pcoekk 
of cDoUng^ and for various ktade et packlag> Whan 
cut Into stripe and platted they neku esrrlceehle foebe 
and bags Olgarette papers ate maornfaeturad fosm the 
pn4> of mie «smIm AU peits of the ptent eontgln a 



watery Jolee wUefa blackens on expseuro to tbs air efld 
fonus u lodsilble stain This folceb oauaHy < 
by * Mledlng* the young fruttAwneh, Is need for i 
Ing doth and daoaratliig various housabol 
▼eloebls Abma, aultsble for the manufaetuiu of npto^ 
dothlng, ete., ere obtained from the leaf atellm of many 
fvedee, e^ieclally the one known edsnuflcally as Jrusg 
iemtUU v^lch e up pU e s the nhacd or Manila henin of 
cummeresb TUe epedes la a native of the PhlUp^ne 
Islands, where U Is extensively cultivated Unlike our 
ordiiia|y banana, tt bears sseda and the fruits are not 
edible Plants ere grown from seeds, root<<nttlnga, or 
suckers snd they mature In from two to live yeere, 
reaching a height of from six to fifteen feet A plants 
lion la (ut oier about every eight montha after which 
new pli nts grow up fn in Kockem 



dtud tfl thy eufl Hkh 
rihiiar, or t r u gsi aid i 
ddm Wiuppodfiir 
Mt stasnar to that \ 

•ntMrtwa. MM taMBM aiii'«Mf 

«m In tb* troMw M tt* «w iMtt ta tMc tny i« 

ttn plMiintii^ wMtt M ton «owM na4 inaMr aumna 
to be eaten raw 

Tba plaiilajbL or Adamk fin. Meae ueMMUsaa nerb 
•MNa, to n tatan ttitair nn^ nf Inata m» M«r «» 
Mtntoajto amar **nat w an parte M tt> tNptat 
wuria Tlw tanvw «m HMm tt, aw»Mt» HHotoMto 
ttn ootnl ImwH violal» «M tt, MK tom 
distinctly ribbed and jullov whm but Uihany 
cooked when stiU green, hevlag In Its unripe etoce an 
egveeable etardiy testn The mmiiKsi beiisna flmid lii 
our markets Is nelly a variety «d tha ffiantaln and 
would be nodered mpru dln et lhl e hr proper coqUim; 
In Beat Africa thare are some ^cookleg benanae' urlth 
fruits two foet to Isngrh and as tUck aa a suns amt 
A curious spedee in Oechto China oaBed Muse cemt- 
rwfoto beura only a slngte fruit; but tt makce a nmal 
for three pereoon 
The ecHBlied "mit ba¬ 
nanas, cuitivatod fior com 


the ripe 
to Stan 
appearand^ end flavor in the 


I are too L 
for ordinary me rtest to g and 
are obtatosd only hr risttitor 
the leglmia urharu tW grow 
The Demlnloe,** a short yul 
ipw variaty much, eetssmed 
in Mexlee cun he ehtoped 
only a few milee while the 
heat ba ne n e tn Jemetca, 
known as the * fig banatti 
or ‘lafiy^ager,** a vary 
■nan, thtouklntied, yeliQW 
variety wtth sweat, daUcute 
flavor —la pruoCIceQr um 
known to oar nortbem mar 
kata, atthoagh shiploads of 
bananas strive oe ntfnae Wy 
from Joamlcaa portsi The 
Bame may he aeld of the 
dntll'^ 4 


The hanaaa sad 


Immediately after cutting the ootst flbroua parts of 
the leafstalks are re m oved in long stripe wtth hone 
knlvee and taken to the mechlnee, w h ere the flheco are 
IMlled out between the edge of e long kiflfo OPd a taoCk 
of wood preeerd agalnai It by means of a pedot This 
Is very strenuous work ospedally An* a tropical OUnwto 
and If a man cleans twenty five » thirty pounds of tho 
fiber e dmr he le ddng wril 

The outer layers of the leefutaUt supply ooarse 
strong ttwm used for imi of verions sle^ whBe ths 
flnsr fibers uwd to the JPttAiplnse for hend-wovsn doth 
come from the toner layw Fraetteany pH of ths 
abaca fiber eaepor t s d ts smnulaetured Into rope hud 
twin*, itoifrangthbsliMnnariy twice that efkiasdfihto 
The heavy eert^ nead an alripe Is sMMe Into Manila 
paper when too old end worn to bo no 
serricaebto 

The fruits of varioue epedao ta benanae, « 
tkosp oven the r outstod u L fire very fo e fo nd r a ti 'deed fob 
food, taklBg the plaee otheuad and pecatodp to aiavw 
parts of the tvaplea They are hiked or ftWV k to y ei 
esavsfltoi hl fodrleaandhbMim^totoaiew^ogfoto^ 


banana, of OUba, which are 
highly esteaumd to thdr owa 
country bnt not eiported 
M4wt of than fruit vari 
etln are forms of Muse 
pereAdeea seplspriim^ to 

yellow **SSSiHuner variety 
betongs Bad varfotlee are 
no bettor la flavor hut ueo^ 
ally reuMce nmre can to 
The endent 

waitone rsefopflaad at iseet 
towpty tutottw m ttf« 

gNM, Ml toMidit Witt ttMW at M aarto ato«t 

Witt tl» awaat pttaia aad Me to ia ilftw M i AMa tttor 
priMMfe h«aa te tta Aoatt NtMe 
8toM tt ttaaa trartatUa a«a mt terl ei. I* taa, 
tta tantt at Omit to MMa «ad rtn— wttttetttatote 
af tta llnti aaatlMr bate Mtta ttl0a4 aaatOr Uba 
a tetfaVwTte anOte «*to yatOt tototo ata W iWto n* 

attmi, baftatU aaaUtor tetototr Mtoatowtoitowte 

■ ■ ' (aaftatttof* ■ ■ • - 


*‘^!Sitt^Sttea< l »I Wb ,*a MaMaql ttmiat ftteb Ibaa 
atoiM tnto, baa tt to a awA ■UntevaMn^ttb^ 

aHBM awpa iwanH, n la aaa waMPM impm 
(«HtoaMidto Jbma ba««M bap. Mteiatol |Nto 













aammm jJtmoAM 


119 



JSgfSaji^ sias jgg 

Ifii* tk -J t iW ita s It to toltod tlto ^'^oMlQtot,'' 
r Otk^ It to fatowy M tti» ^JototoOtt*** Btonc 
^Mr MiUr crMrs, toid prab- 
-Ifto bM fftWMV Ibto hw ImM Its <yws 

an iintto ww thDvgh tte ‘IM JtanlM,^ or 
fboltolMrttor ftod muf wtottoo Cron India 
f irtMtobtob M Mto fiiMdr fliiTorod. 

_no ^vfppnn-p^nuipiioo nraoc DO wOTmii €■ Knr anrana 

idir toi l o ono t or In a H<to valtor, wboro tbm to plont/ 
^tototo'Wdotoiqllriehlnhniinia DHUnavotoatoo 
totolirtanti ted tUf.to often offt cto d bp tetoarpu doip 
totebii rtoudte at rtotit an^ tbknoncb tdantatlon. 
totote to Itet dom if oolUvatlon and bp mrintm cow- 
jUte ted dAwr awn manoma Fortaitotd|p« tbaro an 
Jtoijr dtotete that attocC tha ptoste wbod oooo ootab- 
IWted tedtr itepor oond tt tona. 

toiwa tMtna nnkhown Uk ton tatUtlM ordlaarltp 
fPPWto iho ptoota an propagated fep a nc htn or cnttinpi 
tete tba Motetocka yfhA^ an net oot afteon toot apart 
djiito toap or to MoOte of iMr pmtod twntp-fln teat 
mibt tbo 0nc crop ot totot appoan on tbe mw 
pitetotite to from twoln tn owtoon montoii after 
nteito |lwn to a ngolar oupplp from puuite prodneed 
Ito ' I to a te * tetU St ate na wiao, after ten or a doacn 
poai^ to dtoeard too oU atoCk and bagla witli freab 
tett l wg a agates A omTcntont method of mortog a nnl- 


fbni ip c caa gl o ii of cropg to to koep atomt ftmr ptontt 
of tartgna toaet la a ]Un» and. wtm tot oUtoat matona 
Ite teach of fmt and la cot awap, to train op a naw 
aaekea to tate Ito plaoa tvantoallp 

nm iMUiana to a rotoctona faedar and tha moat pn- 
Uflo frnlMwailng plant pcnomL ▲ alnglo faonch grown 
on ooa atalk map csontato OPor one bimdred and Oftp 
fralte and weigh aa m ne h an alghtp pooiida. With alx 
hnodrad to altet baadrad ^ante to Ibo acre^ St ia aagp 
to oattmate tha cnortnona plotd, amoontlng to fortp-tonr 
ttmaa that of tbe potato and oon hundred and tblrtp 
tlmea that of wheat 

When too frolt to fOllp crown but attU greao, the 
doatera are cat and a hlp pod noathward aa qnlcklp aa 
poaBtbtei good orgaidaatlo& and c o m p to te teepbona iion- 
necthma be t ween toe doCka and tbe plnntatlotta being 
eaaeaaat to a u o c e m to tlito parttcolar On ^ ablp. tbep 
reqaira good rentllatloa and a moderate temparatare^ 
nmr falUng below 60 dte which would lajon their 
Oaaor and pronat them from ripening propcrlp 

In tha winter, the atorage rooma and dodn mnat be 
artlftcfallp heated. If neaM at once tor tbe market, 
tbep can be ripettad In two dapa over charcoal Una In 
Hgfatlp geatod voonuL untote Bump fruits that an gath¬ 
ered in toa green state, llte varietp of banana which 
we bnp it the fnHt-ati^ dUteni little 1^ taste from 
tha same vartatp ripened in the tropica. Bnt It to often 
grown on varp poor toll tor lionie consumption, thus Im¬ 
proving its qnalltp whlla mdncliig its slsa. A procMs 
raoentlp invented tor drplng ripe bananas shonld prove 
of great value, and this would also enable tho northern 


buper to aecon toe very M ttrietiei of frolt known. 

Tba introductton of tik banana into tbe United 
Statea to oomparattvelp regrifst In ISM, the first lot of 
ottip thJrtp tenches was l ite tein d , and. Id 1890^ the fliaC 
full cargo of fifteen hwatehl bmwfaes arrived In Naw 
York hartior from Bamniill Cuiba. Tbe first bananaa 
from Jamaica were lotroctoead In isefi, and since that 
Uma the induatrp has stiteHly Increased to enonnooa 
proportlona, abont two hn^jlted ateamers being engaged 
in the trade. Uanp nf opr bananas still come from 
Jamaica, but more uf tlu m from Central America. 

Tbe starch In the gn^ q banana changes into sugar 
aa it ripens, and the imiu la vlefa In mineral salts, as 
wril as free from gernw pacanse enclosed In a pn>- 
tecUng skin. Rips biiiuinas are said to contain 12 
per cent of digestible ffHHt, A man would liave to eat 
eightp a day to ol>tuln Huillete&t carbohydrate food, and 
twice that number for flu nocessarp pmteliis. This ez- 
plalDS the unusual aMtanlnal expansion In regions 
whmw the banana to tho principal food 

A great deal has boon written about the dlgestibllltp 
of the banana as ae Imp it, which would liuve been 
wnn a ee e s sfp bnt for tlu (ucperieoca aad observation of 
n good umfip dtoi<cfnlnfr persons When eaten before 
tlumraglUp ripe or guliMd down wltbont mastication. 
It to not surprising tiuit it often caoaes dlscmnfurt 
Mixing it with bread or itreal presents it fr<Hn torroing 
a muctlaginous msM In rha stomnrh and thus promotes 
its digestion, while baking It qulrkly In the sUo until 
soft and julep renders It perfectly harmless ftw most 
Itersons. 


Recent Studies of the Venomous Snakes* 

New T.i^t on Their Bdiovior in Attack and Defence, and on the Chemistity of Their Venom 

By J. Beymr 


D URINO toe past thirty yean 1 have mads many 
o b aarva t totia upon vanomona aarpanta, hava aspsrt- 
BMoted lalth anaka venom and tta oonstltitonte and have 
teteivnted to determlM Its affisete apen both «idd and 
wan»4iloodad anlmala. I hava axparimeiited matolp 
with croM adders and sand vlpera. At first I ob- 
aarvM the aartieBte to a atata of freedom from a suit- 
gbia dtotaBce, aad found that on annnp mornings they 
laava tlielf nooks of retreat to hotoa In tbe earth, ete,' 
vary aarip, taking up a position in damp bnt auniip 
adgte of toa torsat and In maadowa where they watch 
to# toair pray, quickly taklag fiUtot, however, when 
toera to an nnfivocabla ehanga la tha weatbar or when 
atafearttad hp umb or hoaril* ammato Snakas art leas* 
Uvalp and leas eager to blto whan tba tamperatura la 
low and whan they art aated with food: whan they 
ara aarprlaad hy their aoemlea, tbay quickly beoomt 
wwfcad up Into a state of rage and eogemaM to attack 
They uaualty allow men aad the torgsr anlmato to pass 
to peaoa and only attack them when alarmed by their 
ctoaa protenity.. The act of Mttng la precadad or tol- 
lawild by a brief waraiiig hliM.. One day 1 caught 
a tute tetor frog and took It to a pond where I knew 
that a lacte copparcokwad adder was to toa habit of 
tonmtog I allowed toa ffog to bop down at a 

dlWantaa af about 80 cm, toon Its enemy which it spied 
at onoa. TretplMlag In every fiber It began to utter a 
longdtoWB complaiiilng croak and moved toward tho 
adder with quivertog Hmte Oha eollad adder hissed, 
ttorwt out its tongte drew Its lifted bead backward 
ahto moving the u|^ ring of ita bq^, teriad Its tongs 
to the left breast of tba frog: smM of the atroko 

was Uha toat of a ptecse of paper t teteg h which a pen 
to toriwt By xnaana of a tW anefea titeii let go of 
the body of tbe toog; plaeed tteelf again to a poaltton 
of weiehfttl waitlttg and uttered a btea Tha frag at 
teto tocaa to ewril to tba Ttdaity of the bite and died, 
etetofthig aym pto iii a of paralyete. Tba hteea toads by 
Ite fafite wera^reoDgnlsalfia to tte bladdah mwte which 
ekdbty at the end of about two houiw the 

iteto^toetteffogteeuiwfiminoaly bloated, sttiny, and 
toot trto to tokir Tte aiMer, meaawMia, had ttomeed 
tMe M^pted where It swam rapidly away with ipi 
htod diirt* iMMte 

'A rk^Bteeaedsd to catch earhNUi smaU animals, sorii 

teteMHItobtek >pem^ €>vws, e^ 
to SraBteto 1 m btelte terioead in a targe gte« bos. 

vStJS^ 4 iittfir ^^mrniWfcw *«» *»*» 

tiMl itMillr at It, hqUUOK' 
ijliiartttilw for a awwt* otwfca, ana not 

a, Mt »Mfc,te p0t, 
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bUng Umba and cries of atarm. After receiving the 
death wound moHt ot the virtlms show ■igns of paralysl* 
and foes of consdourates death usually occurring In a 
few secMKto. One hot August day I was able to observe 
tbi behavior of the wril armed hedgehog toward an 
adder. The hedgehog was a strong, hungry and very 
active animal, while the adder was aa old female which 
moved excitedly about to the box when it saw Its great¬ 
est enemy nearby. For a short time the lieilgehog luy 
■till in the box while the snake coiled hissing In a c(»r- 
ner, then the hedgehog carefully concealing Ua snout 
and its legs moved toward the snake. It then crouched 
flat against the ground and whenever the snake at¬ 
tempted on attaric drew itself together at tbe proper 
moment so as to present Its quilts to the snake, which 
it soon succeeded in touching. The serpent thm dashed 
blindly Into the quills and raised its bleeding head and 
triad to fire, but tbe hedgehog instantly seised It by tlie 
MGk snd bit ito bead off clean. It then proceeded to 
devour the lashing body of the snake leaving the head 
untouched and always carefully avoiding it in its ram¬ 
bles about the cage. 

OlMM animals which eat mukes, such os tbe hedge- 
horn the fox, and some eagleo, appear to have an Instinc¬ 
tive foar of tbe deadly properties of snake venom and 
to know bow to distlngalsh between polsonoUM and non* 
IKdconous kinds of serpents. They never eat the head 

Later I Injected anoke venom Into a hedgehog, which 
promptly perished Ute Sit other animals so treated, 
showing that It was not Immune, finakes do not Ute 
their vlctlras as other animats do which press tlie parts 
of the body of their prey between the jaws and then 
bite, but open tbe mouth to Its full width and then 
strike with the upper jaw, which is movable somewbat 
like a winch with a sliding rod The blow Is made with 
tbe firmly fixed fangs embedded in its upper Jaw and 
the lower jew exerts little or no pressure The wound 
never sliowa any damage done by the teeth of tbe lower 
jaw After the Mow has been given the snake jerks 
Its fangs free with a awing of tbe bead I then endeav 
ored to collect aa much of the vraom as 1 could, so far 
us poisfhie from lante and hungry snakes. By a blow 
upon the neHc, I mad^ snake mottonleeB, gra^ied it 
to a etoft stick, thrust a cyltfidrical lamp chimney into 
the mouth and exerted pressure upon the eyes with a 
MuaU wooden fork, to thla manner I obtained the two 
drops of potaoh of varying else, consisting of a yeildw 
(Iqld with % nauscattog odor, wlHcli promptly dried Into 
fi yellow mass to the air and which In this condition 
can be kept cuafatoing Its deadly pnhera for many 
years,^ The venom is in a uniform body, it ranristo of 
aKtotaMi <v«DOi#glbbmio aad venom peptone), together 
with salts of calrigA magaestom and other elemrato. 
Oobra po tson la quite dUNreiA from that of the adders, 
t tote a glass of distilled water and shook some ot tbe 


snake vedom into It The yrilow powder at once lost 
Its ciUor, fttUliig to the bottom as a white precipitate 
conrisUng of the venom globullD This Is an Ituuloble 
substance whkh prevents the coagulation of the blood. 
Fur this reason, not only the non assimilated blood 
Issues from the wound but all the capillaries In the 
victim's body pour such blood into the tissues The 
venom globulin Is not able tu penetrate tissues and 
membranes (Intestinal walls) and for this reasnn when 
It is swaUowe<l It passes thrttngh the body without do¬ 
ing any harm 

The venom peptone Is soluble like all of the alimen¬ 
tary juices. Anlmala which were given wafer contain 
Ing tho vemmi peptone died very shortly from severe 
intestinal disturbance The venom peptone at once 
penetrates the Intestines, the skin, and all times and 
membranes, causing them to swell and decomposing 
them Immediately. Inducing putridity It also imme¬ 
diately Affects those purls of the brain whidi gi»vern 
tl»e reapirutiun, on which account animals poisoned 
with It die from suirocutbm with syiiiptoms of paralyslR. 
In all exiwrlmenis and cases of uciidcnt U Is Impturtant 
to know what part of the body urts exisised to the 
venom and what sort of poison was presemt In predom¬ 
inating quantities, since upon thlH deiwnds the degree 
of danger In tlie various \enunioQH seirwnta tin* prr- 
(‘entage uf th(*He two kinds uf |)ulsuiM la very vurlnlde, 
while tho venum of tlm u<lf]cr contains alsmt 4ti 

]ier »nt uf the pejUune und Ki |ier cent of the glubulln, 
that nf the rultlvsnnke c-ontalits about 00 iwr ceiii ttf 
C3uc1i, while that of tlie cobra contutns only .20 |H*r cent 
of tho gtobulln ttnd 80 im r cent tif the iieptune. 

On thla account the polaon of the crdira ami of tlte 
Indian haje whose great fC part cuiislsts of pejitone. Is 
particularly dangerous, since tlie iHilsun ul unit iwne- 
trates all menibraDes of the body, causing death Tlie 
wounds at nuce begin to be luilufut, since tlie tenmu 
liiuncditttely isuctratea. Most <hinjf'»n»UH of all. as a 
rnto are wounds mud« by snakes tu cupthity, stmx* 
ttielr glands are ai>t tu 1 h over full of iKitoin The more 
excited, heated or fatl^md the victim, the mure rapidly 
tlie \enom works, cuoMlng a struggle fur breath iitid 
pnraly'sis of the brain. 

The process of healing to extremely dlftiinili und t«*- 
dious lu cose of recovers, since tbe dead und dccom- 
l>ose<l tlSHuea find it Inml tu rewu tliciiiseWcH und on 
this ai.*roant ttra woUqUh xtamkl hu\e Che tMilHuu preKsed 
uut or MOcked out an muih w» inihsDUh und the urru of 
the bite i'ut out Snake venom is niiatriillHC<l by alcohol 
und alcoholic products, und by vim>kur *tL When 
snake venom is mixed with u gram of unllnury \huter 
containing an equal weight of isitassiam rs-nnnnKanate 
Ito etfesctlvsbess la entirely destroyed Animals can even 
be inoculated with this mixture «ith<int Injun, not 
even any temporary disturtmneo being iisu dly visible 
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How Marine Worma Catch Their Ihtef 

A Icndy of Tbete Interesting Forms of Sen life, Wltkdb iUbomid In 


T O tbt tni* natunttat* do crMtore la ngljr Tha a«rl 
ona btiaiiMfla of |i^ life removea him from the pr«)ii 
4ioaa laqilred by apartolal appeariocea Tbe lay pab> 
He tiowerer d «h |M alwaya ahare thia happy buffer 
PDce. It ofttlrom Mardi aa forbidding and even un¬ 
worthy of GoiuU I non many anlmala, which a more 
familiar aeqaatnt i ^ wonl 1 reveal to te not only pre- 
pnaasaiing bat i.ci i^pMy tnureatlng Of thoae antmalr 
UBlrmaliy bHd li^ omteoit few axe ahnnned more 
than tha wurma war la U la uvendon entirely without 
reaaoo The un aholeaotne ezperlenca of mankind 
gained largelv tlimgfa contact with tbe degenerate 
f or m a bea done m icfc to enwte In hla mind an antipathy 
toward all nd tp| mambera of tbe family Oonaa- 
anently there hi n been a marked apathy In regard to 
then creaturea a^d Uttle or nona, of that Intaraat 
which ordinarily njttacbea ti the llera and haUta of 
more fti\< red nDlnijrta baa roanlfeated itaelf geoeralty 
Neearthalemi there la much to recommend then lowly 
creatorea to at o iwtdemtlon and a charitable Inanity 
of their ways will amply ret ay the Invcattgator 
By far tbe greiijlr in nnniber both In gpedea and 
Indlvldaala arc tboaa worn a which inhabit tbe aea and 


It Is here tint ¥re dad e\ery type fwin tbe loweat to 
tbe hlgbeat from t|w moat abhorrent to fewma axqtri 
altely beantlfnl f nna which In rlchneaa, vartetj and 
harmony of cokr are enrpaaeed fay no other anlmale 
All ahow marvclc ua adaiiUtl na to their cnylronmenta, 
many exhibit nnc ihmon Ingenuity in the oonatmethm 
of thatr bomea and not a few betray an Intelligence 
anpertor t nnrabtrleea creatum more hl^ly organlnd 
Indeed tbe almple otgnniaatlon of tbe w o r tna, when con 
tmated with the cpmplexlty of the life hlatoriea of 
many of tlieir apeetta la one cft tbe cnrloeltlee of natn 
ral actottCB Ho inv dved la tbe developcuent of aome of 
the moat abundant dorma that yearn of reaearefa have 
not yet worked It oi|t And aUll the revelation of tbeee 
carl nia detalla la but one of tha many fektnrea of never 
failing Intereot whllh entitlea their dalro to a greater 
popularity 

It la among the flatworma the loweet dlvlalon of the 
worma, that we find aome of the atrangeat pairlea In 
the domain of blol gr Borne there are which begin life 
aa malea later bdwever they loee tbelr niaacoUne 
cbaracterlattu onl become femaloa Othera again 
aatra to have loot all fanctlona of aex reprodndng 
their kind by tlie al aple proceaa of dividing Into eeveral 
plecee eufb piece growing Into a perfect adult which 
In turn repeata the rrtra rdlnary prooeaa 

Tbe largimt of tbe flatwurnui, and for that matter 
of all worma, are te be fonnd among the nemerteana 
a group charocterlred prlnclpallv by the b ng prolrual 
ble thread like ir boacia that each Individual carrlea 
W Savtlle-Kent the SkigUah natumllat In referring to 
tbe length of three womw aaya the no- ailed India 
r«U er worm la rti Murkable f r the extraordinary daa- 
tirity of Ita tlaance Black In hue It Utm among tbe 
roefca and eeuweeda and preya upon amall flabea and 
other irganlama llwne being celled by tbe anctorlal 
mouth are unable to effect their earape the worms 
Itody being capable of otrctcUag cut to a length of 
twenty foet or more and playing tbe captured victim 
like a llvimr doatk flat lot line until Ita atmgglea are 
bxhauated 

The kmgeat Dnnrrtaan of our ahorea however la tha 
ribbon worm Mwkm lagrcu Xbla animal ao com 
monly found aacrettd under atonea or buried In tha 
Band between tide r urka t flen attalna a length of more 
than tim fe«4 Ita I njpdth being an tneb or more. Bnt 
In aplta of Ita great length It la capaUe of contracting 
to leoa than a yard In d< ing ao bowever it loaea Ita 
flattened apfieaniike and becimea more nearly cyllndrl 
cal It la of varying rtiadea of pink c r fleah rok r and 
la 4 ne of tba rara Inatan m wherein tha appearanoe 
the animal la in agraalplint w Itb ito popnlar name It 
has no weU deflned bead or >tltrr aperiallaed regloua of 
Ita body and la extrimely acfft and dallcato In toxtare 
It can DONirtbeleea, Inirrow with great rapidity whtefa 
It does with the aid of Ita i rcdaiaris and It alao naea 
this onpin In determining tbe locwtina an 1 effecting Qm 
capture of Ita prev 

And this latter la a sight never to be forgotten teC 
me auy at 4 n w that Mec klea la a lannlbal It and I 
here nae Uu. neater pronoun for the ribbon wona la a 
barmaphrodite It subaliita largaly on the amaller of tta 
own a^ea ihoogfa |t will not haaltoto to attack otlwr 
forma aa large or latgar than Itaelf When tbe rlfatoo 
worm cornea forth from Ita hiding idaca at night—-tor 


By U^iibam OrMidbr 

althoigh It U bUnd It can dt a tlBjdbdi light fMn dhefe* 
naaa—It marts a c or aa of othar nectiUMt p wwlrt^ 
among wUch art many of lit own Uni At U attania 
Itaelf with wavtJlka nndnlationa ovrtf the rtMqr b o tt aah 
Its pnboada oanatantiy dartiag hira and tiwiw aamg 
tba crevlcea aaatchlag out Ita vtctima, H a nd d arty <M||ta 
In contact with another nam e rt a a a ont an am giM 
errand Ooming athwart tha poatoclor and of tht olliMv 
Ita adhealvt proba endrdaa It Witt a tt n a rtm u 
In aa inatant tha antanglad worm rapUDy contnetl and 
akpanda, axaenting many o onro ttti ona. U reallartf lb 
danger But too lata I Tha otter la upon tha wgfdting 
atragglor and applying Its diatenfled inonti^ paocaada 
to aognlf Its victim wholau QUtt acttvaly doaa It cany 
on tua borrifyiny tart^ until U wnold aarta that If tbara 
wara no limit to Its appatita thara aaraly anat bt ta 
the omadty of Ita dlgtatim tract jat» rtaadtly and 
surely tba ona pawns down tha throat of tha othar 
until mora than a half of tta body diaappaarg. Vban a 
emrioua thing bappaoi. 

It may ba obaarvad haro that tta namaftaana bavd 
tha remarUaUa powar of r age n ar a ting loat parta^ which 
thereby enablae Owm to undergo aatontahlog Injoriaa 
without fatal reaulta. They can ba cot completaly la 
two and the fore-body wm ulHmalaly dovalb^ tato a 
perfoct Indlvlduat while tha bind bodir wlU rataln Ita 
vitality for days before dying Thta ddvlaloo of tha 
body can ba aceompUabad by tha animal itseU; and 
acains aomatimea to ooeor aa a natural proeiaa. Now. 
thla la what took ptaca In tha abova toatanoa with tha 
worm who waa thre at ana d with eottinetton Tha timo 
had come when It decided tkit enough waa anoogh, and 
availing Itaalf of thta facile yiethod of aaeape^ It con- 
etrictfri Ita body la tbs ration of its fireo end aiu Utar- 
ally parted compaay with itaelf and ita eowny But 
that la not aU Immadiataly after Ita aaeapa It mat 
with anothar wanderer and atralgltiaway aobjartsd that 
unfortunate to the fata which It Itself bad so narrowly 
mlaaedl 

Now It sometlroas comet to past that Uaddaa da- 
vemra a worm such as a narald whkh grows aumerons 
spines or brlsUas In tlUa^venti^thero Indlgsstitato p^ 
tiona often work tbalr way tim ugh tha f ntaattnal wall 
and out of tba body But this la in no wlaa dlaconcait 
Ing frtr tha poncturea heal rapidly leaving the nemar 
tean no worae for tba experiaoca Still even this prop¬ 
erty 4 f regeneratloa In nemarteans U aurpaBaed by a 
lower group of flatworma tba planariana Theae ani 
mala can ba divided not Into two hut Into acvoral 
placea, and each piece wlU live and function aa an 
adult On tbe othar hand if tbay mavely be mutilated 
Instead of aavered, blaarra forms will nanlt from thla 
modlfled temlewy to rageoerste 

When cooalderatUm ts given to tha thriving myriads 
4 f flatworma that exist It la quite avtdant that they art 
sufllplenUy endowed with mcana and abUlty to aac ur e a 
plentiful aupply of food but to And igp^al organs 
and tbe Inatlnct even tba IntelUgenc^ to euqilQy them 
davrtopad to tha nfAdagraa^ wo must took to tha marina 
iinnelldai tbe hlgbeat of all #onna. Bare too^ tiw 
methods of eaptura are aa uaiqoa as tha aramtinra ta 
refined Many of them are equipped with powwrM 
Jaws or grasping weapons and attack thrtr prey openly 
others uUUae anarea or operate devteea Ingaaldas as 
any to be found In uaturcii 

Let oa aae bow the blood worm conducts this Itttta 
matter Myrtrrwi cafsirtia Is a big namt for tUa ttttta 
animal for It Is not vw three Inchfo but It at 
least has the merit of bafog deacrtpdvdL It varies to 
color from amber to a crimsMk fold makes Its 
liome In tba aoft mud just below low water mark. 
Tbe dlsttognlalUng feature to tha appamanca df Poly 
rirruB la the crown of crowded tentiictaa which adoraa 
Ita head It la oompossd of tnmspafatit Utomaatoos 
strands which sra cootUiuourtj ourtraeCtof and au- 
pandlng Tba wona to capabla extandtod ttaae to 
aeviral tlmaa tba toogth of Ita bod^ tim whUa they 
appear aa tenuous aa tha fliwat sitk, sibl would ha 
iDrirtNa but for the hrilUaat rtraan of blood pulgrttog 
through tbam. Thay aarva tha douhta puipoaa of aap- 
1 lying tba aalmal with oxyg e n and flood 

Burled to tbe oose, tba body of the worm la eem 
pletely hidden from sl|titt» bot Its tePtadaa rtmUy to 
aU dlroctioM over snd undar tlw rtnrfeoa of tta iOb- 
Btratum FarcInUMw tbera conm* lh» way a rtUOQ deua* 
tnccua to eeareb of fool^ tiwlnnttof btoUmip* 
brosbaa agatnat tta waving Imdaidfr tt to 

arraatad to ito baadtong wm, ItomA llkb d IfoA to u 


fowMtt ttott IMtiLdt rt 
anti awoap tifo todMdfo 
eg tim Uddw nmurtm 
Mot al) ttoulNM W* Jl * * * ? * W ! i 
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airtr ^and to daparaQp tmMmmMdk 
tl* atMggit 

tlMil tMa VtMCKMttKwOMItEie 
apMtlNgrIxMk. SSitmmSmi 
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lb OBtrt BO ttoM 4Mn 4k tt* O^tfM «raWiWt !■ 

M tilO BOtaMU KOCBM h «»1«l> 
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IB sbItIv tko Ml MaWMb 


tha langnaga Of I ^ 

oddly endowed craa ttw ii hSEVa tim tlir ^# iTmilUr 

ter Mr ml«MM Mon oatt tMlir 
into dqu imtMn m omarMteo M mkmo tmmL 

A MMtoBt dMolfeiteB it MMoMila* MM ik 
cumt M IM OBliNl irtlHfe Mi MM uFtiim 
Mate predate « nM MM boM MtImiM IM bM 
pndpltatn onall onaaMaa late Mb awatik ^ 
Thaaa wor a a are caprmMited ta eug w ate r ubfoto'tto 
tM nMwMnwM ii a aft i b iMa vMcb tMn mjmM 
pHiUor «t Iti KM, Itar UW M ttlrtr Mp 
oM OM mMb Ml* Mar M Mm BBtaa laiiiNil Mr 

■fitrooloiiB MroIwanMIUMMbiMmMMtiMi 
oa Mcka or oMU% wlileh Oblwte i 
Maeoi to tMn tein taMMatA I 
tab* IwUao t A M ta Mar tbo nMaowHO) MM <M* 
■Met tMIr boWNO of MoMmM MM aatf nMat 
fragBMtA oM tha otUb-Mrak «blM «oMM MM o4 
■M toiaM ta MM fMob ib Itt teM «M»> 

■Mpod Mrltwrr~ aupMtfMtarto Ita teva awMetata Igr 
that amtorhMB Mmlotiy of tbo bodp It i 
eonpooado o< tbo mb latb a oMMua ■( 


Moorljr all lautao OBatlMo bon ootob pMMiH-tao 
tar* wUM oabaano tbam la tbO OM «4 tbo babaltet, 
but tbt palm of booatp aioot OBiOMitloiMblp bo aaatdtd 
to ApteodttA tbo ■oooMOA a worai «Mot oppoofaaoo 
bn oxcltod tbo adadratloa of onrjr »§» To tM aa> 
tralBod OTA bowonr It dooo aot look MM a mrai oaf 
portmpo tboMlB uop Bo tbo oocrot of Mo Mona Vbte 
ta oatertuBote. Bad tbo oorlp Ob n r ro r o oC tali «al 
mol kaowa tta Mcatltr It ta aitbla tbe Maado or 
probatuitr teat ore aev maap otbor aMotan or tbo 
kteop awtM hovo olwn la popaorttp bp lUtoctod IM 
Tot tbara to aaotbar oalamt wiileb--tb«MK -f— 

■bip arotai Dko ta tena—la eokmtta la aot oanioteod 
bp Apbredlto Itaalf pad la ter oopmlor to tbat laM 
vtdul la orMoottaa oad latattlMs. ahtataJlotei 
rlMM oBoottaoblihoitartlmbrtottaMotaf bMolMi, 
MOrota to tM dui or Ita dtOA oltaa aMoiialatopir 
ta tbo door watar ot * ' 


pool, tM Mtoi of Ita MSootMt bodp afqcaod arttb 
of pcorip plak, It to tbo tarftoaMttafo «f a fUttoitaf 
ebola of MaofroM opoto foabod M prado BO otciL 
■nir BOttoa la oeetMMHMof M a IfM of IMIlliM 
prtaoiottatMta. >Mopbdtaa«tapglM|nifwM«ljbOB4 
otbrtottoatiMeMactMtwtarofpiiafoM Mttll 
void to otnoapt M odntol'* MoOripUM bC tM ttotaiw 

aaoaeoA tbo oraaoMtac feMA that dfo ta tWfMitat* 
Ita otiaafk boftap Oni|We MHOMMattot Maflr <M 
Bowwptofbte.tlikMa iMM L nioN oaMofMJIM'Sf 
footoa of ttfbt oa tMw traamwM^ tadMA 
la tean w«nM tbo «imo oi* tMaiMA tad OtaMb 
brtag ankfommltor fUnmIdi. kud are tamattta 

oota owtpt diftad tba aaUtad ooooaa, M trbiM Mm 

tbop Bira|n Oto inMM ot.bM ta oaoitatM JMWMo 
Tbo tem iii i aatao i biw M nnf noaH o a i mH M fltar 
COB bo talMtad to eofM tnot Mr nttaota ta M fn 

fay hahdo * ^ 

win poabb MM otiaMM to teM InMM A 
taou ta fMMP toita i Mw i ta' l it< > WMAibr«M 
Mooooi ta Otapa « taotaol of «Mb nM ^ fMta 

amt of ooMl^ lb* aom MtaMn A tad MiM 
«t MM^^baq^ MCmiSM 

amfeta oa toMNMb i 

bofp oftatr-^ 

Mbtagf I 

SS utrtVf i ggmr-— TWW 





it i H|i mU i^nm ft mmAt MMli TWft Ut flmt, wIIm n« »ortig|iBi and wU not Imluti to attMk tnluiMto kntr than ttMtf Ptotoarapti tak«a thronsk tba water 

it OMdftNH tfte pWtenqm TW imaaTlratia alrwhgirt drMt «U* tUi warn «nMr iMtt k Mtepwl fnaa (rahu of Mnd amwnted taiiacbvr (n a alaate hanr Tlw aalmal iwma Ann pkea te 
pjw* hr nMW tow ar d «MI tto aM ad Mr fthftMi M tW attnite Hr** a«* tt Otoww tha Amr^Jawafl worm Anvliur Ite «a 7 tote tite aaad wfth Ite pratmHUa mbeaak 4 Tha Java 

afltoftiM titoato teW a W i waftrBBaftWftoatotoaftgttotM^toVftnaatlwaail. Tto Mar tovaom la avmthte and aaa ptmant tho Java huftaatk Knlanad ahoot ftrn ttoaa. I lamda dmntoia a 
htotoHto ttritewm hi tto r Ufai a haa toPItte tow* aa tta aam<y tot W a Whdfc, A1 that la HalUa of to animal ftarif te to corvomu «rm of TmUmit >iUa wMali prajaata from tha top of 


^toktoi tf TiMitoftftf Qtoaftft^ 1toto«tora»ar hMtowtt«Uah toMdpalatoitorrar am boamd on to and of fU protmofMa proboma whlal organ U la aapaUa of ptojatelna am than 
to katr Ti Hai p dto to to to ted wa^i fhk aat ma l aap to ai to nw >r to n a ai m i nt a tewteafaa wbwh aomnmd Ite hood • AfrrUM, a namartenn worn Aa ahown hart ft ia 
toWBtoill m to WftPir aUa la afftto Maatt *» m*««I ttom tor torto Thaaa art to to«aa* wonna known fulMtnwn apcelmana otoi attalninc a lancth of won ton miditewi foal Ite pitoaria 
SItot itototorto ** to thqd m mm, nm Mtort worn tnr toir ▼laUma moeb aa a wMar doaa tta P»«r Wt laatwd of naklBa a waft Uwp naa tor crowdad tentaeW 


Wtnto whkli inhtot tlw 


, Ita, M ImmI wtop obwrrttfto tn ttfto 
itoML inilck«lMtoB wmdtf tlto Ito fttm 

tortoVir 

^ _jr toji A m moMM ftor 

it mm m «(tbato^r mom 

I ^ tto fttodf pg ittoto thftk Mto 


A N«ir PttoCfrajrh Nttdle Sbaped 
Like ft Pm 

A PttONOOaArar aftetle dnUtod m &«w pctedplea 
£t totd Inrtolhd to William DaUller wrU hnown 
Cor bla ratio ttootortoh la plaea of a mlit itbank it 
haa a ntoft trhk Tto poiat la ihtpet Uk« a pen hut 
to onto dftMmnli at larer 


tto heavIcT t ne doea One needle ptoyeil a t t il of 
*502 r*»corU«. 

When the t*enume nerdle lien on the id at a iien 
touf hen the poper irhen wrlttnn tito toi la are oa Hoft 
on tlKwe produced to fltier needhit nnl mieh rtoifir 
If a loud tone la tealred It in niy nen>h«arr to alve 
thtf needle a (purtar turn TIU Invention It llkeljr to 
prove a boon to the phuta anii l ir luntry 
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A Map’s Other Name Is Ananias 

The Vanoiu ProjectionB Used m Representing ihf. Earth’s Snr&oe* and What lliejr Do to the Facts 

By C H Gaudy ^ 


D O you knoif what a map laT It toniMli like a fool 
lih qnmtlon You will probably oontend that every 
school boy knows If premed fur u definition you will 
probably au} '^a map is u druwlnc which exaclly rep- 
reaenta a portion of the earth h aurfate the dlatanoea 
between polnlH nimn the map btlna proportional to dla- 
tunca between the polute upon the earth represented 
ur some similar explunutlon 
But thia !■ tinlv partly true There la only one kind 
of map In exlatinn which will truthfully fl|tauth a 
definltloiif and tlut la a map made uimn a ah>be No 
flat map large or small exactly repretantii' any pur 
tion of the earth ■ surfac*!. and only on u globe are the 
distances between all points truly proportional to dis¬ 
tances between points on the aurth represented 
In other wonis all flat maps are distorted AH flat 
niaiNi tell only a part of the truth All tUit maps to 
some extent mlsreprwnt the facta 
This Is not due to any lark of mural aensc on the part 
of tht^map make ni Tliiy can t help it 1 he nature of 
a globe is such that then la no picMeas by which Its 
Hurface uin be llatteiied out without tearing stretching, 
cutting or comprcHHlng And the earth is a globe 
(slightly flattened at tho pules 
If the earth had liapi)cned to he a o Under maps 
would all be truthful A cyllndei can be silt length 
wise and, wlUi the enda removed, Its surface flattened 
out Into a Bciuare or oblong plane Ilad 
(he earilc chonc chI to be a mne maps of It 
could be made with perfect u<c uracy for a ; 
cone^ like a olindtr can be silt and un 
rotted Or had tlu* earth been a cube cr a I 
polygon we could make accurate maps of 
what was upon Its many sides 
Nature however decieed that tlie earth 
should he a globe (nearly) Any flat map 
we make on twper (as opposed to one con 
strocted on n bull) must repreaent a part 
or the whole of this globe \a It Is Impos¬ 
sible to flatten a part or the whole of a 
globe without stretching tturlng or com- 
]»reaslng any map of any port or the 
wMe of the glolte most be distorted 
Wc can control thla dlsturtton We can 
make our maps for Instance fairly ai 
curate as to the apparent outline of conn 
tries or lake^ or of (»cc ana Wlun we look 
up and see the fall mot a it appears to our 
eyes as a flat bright disk with markings 
upon It If wc aotnally draw tliese out 
lines on flat pa|H r we have a map of tbe 
moon which U truthful In outline to what 


But the distances os shown c n our lunar 
map will not be truthful fluch a map 
must show the cenUr os distant from Ibe 
rim of the mocm an aimmiit equal to half 
Its diameter while th« center Is uctuully 
distant on amount equal to on^fburth tbe 
rircumferente And what Is true of tbe 
central polnf^ compared to the rim la 
true of an) other two pointa 


If we make an aexurote outllni map of North 
America so that the oouotricw appear to tbe eye as they 
Would to an obaerver on the moon the dlatances will 
not measare trpfll* And the doeer to the rim of our 
clrculor nup we get the greater tbe ' oompresalaii and 
the has tbe actaraejr 

there are a great mnnv iimtlintla of making mspi^ 
a great many dlfCerent projdBtloaa at they are cattm 


This name la uaed for the basil on triilch maps are 
made because projocting* is tbe process Let us snp- 
iwHc a glc lie of glass with a tlm but strong light in its 
center On the outside of the globe of khtis ws draw 
with daik opaque paint, the land surface of the globe 
Let us suppose that we curl a sheet of white papmr 
Into a cylinder which flm close to the lllnrolimtfid gli^ 
in sudli a position thaents sides are parallel to the 
axis drawn tlimngfa tbe poles Upon the paper then, 
will appeof a ahadow of the countries we havs paintsd 
on the tfggi globe If we now draw these shadows 
on the paper and then unroll tbe paper we have a 
cvllndricul projection of tlie land contours of tbe 
earth In r^ons near tbe equator they are almoet, 
if not quite accurate But as we look farthor north or 
south, we And them more and more distorted And no 
matter how long our cylinder Is It can never be hmg 
enough to get In ofl the map because as tbe line join 
Ing tlH^polea Is parallel to the sides of the cylinder, the 


forth polar land (If there Is such) could aster cast a pbaflmr 
thiy on the paper 

will Such a projection In the bans of tbe ftnoriHar Hto* 
our ratoT projector which Is tn every atlas The lAmufeor 
and projector la what Is known as a ' coafomal * ons, the 
skstdiUig* of tbe polar reglona Is arbitrarily ttnlted, 
^ usually to an amount not sxeseding the *stretdilai' 
ilt» east and west 
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But ths Mercator projection Is only eae of many 
There are many dlflCerent projections because of many 
dlffeteut needs of maps fhr many dllfeceot pofpotMt 
The Ideal map. If It could be oruistructed« won^ show 
oreas of true ahape, areas wflnld have perfect piopor* 
tlon to one another, as In nature, dlstnnoes from plaoa 
to pluie on the map would be tmty proportioned |o 
dlatanom between tbe places on the earth, all great 
circles on the earth (a greet drtle Is the shortest dls- 
unce between any two points) would bs straight Unas 
on tbe map and latitudes and longitudes on the msp 
would be the true latitudes and longltudea of tbe places 
on the earth 

No flat map can give all theee things in pertoctloa,. 
Many dlfTerent projsctlona give some of them cervecUyt 
the others distorted We select the requirement ws 
noed In a map, and construct our maps scoqrdlngly>. 
Tbtts In tbe Mercator projection the great dtoto Is a 
straight Hoe The Mercator projection, then, It 

Used in sailing tbs seas because It is s^ 
to plot u course on it It ^wyurteatli 
butUy as to distances, the marivsy eheeks 
his aetiial position and distance of mu 
run, fay other msqns thau visual exavMk- 
tlon of hlg Umcator projeettam 
There are many dUtorent pnsMbli 
jeettons. We nay consider tbs eeftol jm 
a nearir glohular body tormed,. gf 
sectiems of tbe bases oC eenss. Wfl 9^1 
consider It as havlag a aurfhes luihMCIH 
stuaU quadrangles. Ws can eomfldsr m 
‘Bter^ogrupfald* projectlont to Which WM 
Uttle Ugbt In ths center of the wphwli 
moved to tbs sswth ptos ahd |tdsed| 
riUtoowf OB a planephiraBil tone imto 
tor We can make an “nrthi|rkpM[1 
pmjsrBont In which ths prdJscHou pSEF 
is Infinite^ dlSttat—the moon tsep Ww 
drew in imagtoatlon etriy la Uils story 
Is an **arttiaBr«pldc!^ oocu We can >tolp 

A * ikflMdar * projeotloa, la whi<^ theputir 

mecldlaa and the central eas are dMdsd 
into equflbparta by ti» puraUsli,’>wflML 
use unc oC circles. This Is a hraeh Imb 
tuhdihdlflg ^ntoettoa tor commott um th 
■dboDls or hmaesi thua is ihs Harcater 
prejecctoB^ la other wuinto ft leeks ^ 
■^MMrer fwch tooM 
tore Huth the Vsrentor pnattotiOBr 
AH m» im mm muMat anuft 
vt ■B ii wrwaimt tat t» Hwe> 

pMfc rwmwwmm jOwWi a ^ 

Bsan lapi wumi snaw wnw aappsBB m veto 
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H^l te fti ftfi #m H puKM oat 4<«bapa tr om 
«* OMk^ prolQQtloa. Mm to o l»a«d, drown 
m 0 flolmtar ptojoctfoft U trom tnio wo iiu|ko oa 
•r^doeiat^ OO'^OrttkiiV «o ipro od libi ooU oM moke 
Mm lot mad ^ oad If wo woo « otorOofrophlc 

iw o ^octf to ay wo do not oltor Uo Qtato and ooek and tbre- 
iMd ottd oppar head oo nntdi, bat wo oomoo^urt ^'loaoh 
ttT hio pnidt and hia lower head. And what wo do 
^ hfaa Wtktn wo pot him on a Uereator projactlDB U 
Crtfutal fo hafaold. Wo atioch him oil oat of ahape 
, fik thi *Wltadb^ aa4 the **Ionglta^ of evecy part 
of hti litwla the aaaa on all Aw prodoctioiMk, 

Tha tead^ ia«^waraqd not to ooaalder from tbla 
ttat the c^obolar proJeciUoa la any better or moro ac- 
ebrato tima any of the otbera. Had wo at flrot drawn 
tibt haad cometly on a Ifereator projeetlOD and then 
traaaferrad It to tha othera by oomparlai **latltndo*' 
and *Somttnda* of potats on tha faoot we riuadd have 
othqr and aa dmtle dlatortlona. 

Of ooom^ for an malt aroao--« dtyp a ooonty, half 
a static oven a wholo auto if it lant too Uff-4ho flat 
map la aoMontly aocnrato in all waya for all prac- 
tleal pnrpuaea. One doea not need a globo for abort 
dlatawsaa and amalt araaa. But for large areaa and 
gfoat ttatancea, tm map la trotbfnlj In all wayop and 
hi U tha wlae atodent and the well-informed reader, 
who olther coneoUa a globe when In need of accurate 
OMp Inibrmatloa or naea hia projection, whatever It 
amy be^ with a fall oocacl onm eee of jnat how and 
while It dtatorta reality, 

Bock Cryhtnl Bulb 

By Herhttt Whitlock 

thntw «f W k wh oy* AMmw Mnmm of Muanl Blowy 

AlfONQ the oemlpreekHia atonea there la none, with 
/& the eateeptlon of jade, which haa been ao eaten- 
alftiy uaed aa a material for canrod objocta aa rock 
aryaUL Fmm Italy and Franco have oomo the graoo- 
fol Taofa; cbaUcoa. boirle, and drinldiia reowla of 
claario boanty, of flat and rich ornamentation, from 
Bnaala art o^octa of more aorero and geometric treat¬ 
ment. aa wan aa exqalalto atatnattea and flgnctnea 
In thla Unpld medium, and from the Orient the odd- 
ihapad vaiM and annff bottlea dianicteiiitlc of Ohl- 
Wtaa art 

AjBont an of them, however, tb«re are probably no 
•nrtea of objocta flsudihmfld ot rack cryifal which 
are mom atrlking than the ephoroa made by the lapi¬ 
dary artlata of^apan The beet of theoe are cat fran 
rtawloaa unaria cryatala, dear and abadatoly cdoriaai, 
and are tmoally monnted on bronae wroogbt Into de(^ 
erativo forma, aiich aa dragon% atorka tortolac, and 
groteaqua human flgnrea The dear, poUbbed ball, oon- 
Uiaatlag with Ita dark bronae aumntlng, la preeml- 
Bon^ an artlatie object lendltia IMf with emadal 
CadUty to the lapanoae (aeta, wUcIi aeta adde one 
boanttfoi thing ao anffldent to contemplate and ad- 
adm In an entiro room. Oronpa of theao balla ddl- 
catoty balanced In their moontlnga have boot fro- 
Oifltly iflBPiloyad in that land of oaitbonakeo to glvo 
wuiUng of abocka, aflhcted by the dlght preUrolnary 
treniora bhaklni them from thHr Ywlanoed poUwa. 

Book eryitat mberea have, 
momovar, been atnce very 
actat lliiMa the eapedal 
■took In trade of the oecnlt 
fOcetellar of evonte. Oaring 
latri the atm daptha of thMw 
btta df aarth'a cleareat nb- 
etanea ihaaa aeora of the 
fotm ao they teU oar can 
qp pfotarve Impoo- 
of pnidncttoD from 
daaa. It li 
thla aBnacd oocolt property 
which hga ralaed the ngk 
ecyatal wphem from a pUoe 
of pMamlnMit baanty to ona 
Of avan hlilMr romance and 
of ttaraaUty and worm 
ayennd U an Intricate web of 

l ifli wfl a r r jpyaWdem. 

* ^ pea^ a myatal gaaar of 
th» aam nlo a d th cantniy, fcaai 
haoided lawn la kla dUry a 
onfralabomta andoompute 
dri r c ri p rina of Aa matbada 
aMkwad hr ooatflata af that 
naiiidk Tirhinh nea nractlcally 



If 4he earth wmre made mp of a mriee of OMdcel 
fahatnau^ theoe wrald open enl Int 
to make a map 


with 


rimilar draperiea and lit only with can- 
or laxnpe which ccmcentrato what little 
t ttere la pnseent on the cryatal The oper- 
flzee bla aaae opon the brilliant apot of light re- 
from the poUehcd eurCsce of the cryatal nntu 
ranackHunem of hie aurroondinge la replaced by anb- 
dfnadona *Wlalon.^ It la aignlflcant that. In all deacrlp- 
Uona of tbeae **vriionB,** what we may call the critical 
period fa marked by the fbaing away of the Image 
of the ball itedf from oonadoaa sight and Ita replace¬ 
ment by a thin dond or mist upon which the pro^ctic 
‘imageb" appear 

In a certain aenae no lorn marvclotie than the al 
leged orcalt powers of the cryatal Imll are the almple 
means employed by the yapaneee artlaana In producing 
them. Thla art, which, It la aald, has been handed down 
from father to aon (or genmUone, conaiaCa of manual 
deaterlty durrled to a anperlattve degree Armed with 
only two primitive toola, the lapidary ahapea from an 
an^ar quarts crystal a sphere of perfect roundneM 


jt mh 






WIm wcitry to fatto* Ml Ikt itlii ricl Mrth into » mj, IM, to whto hawtoM 


m 

and liltb pollih Tba qvarta crjratol to lint rouKhl, 
shaped to the form of a baa by chipping and abrading 
It with a piece of ated about twelve Ischca long end 
onerbalt indir wide, which haa a concave cutting edge 
KiDiAwhat like a ciuiH>uter*a gouge When by meana of 
thla treatment the maw haa been made roimd and 
an>roxtmatcly smooth, a joint of hnmboo la used to 
eompleiD the polishing, quarts dust, which lodges Ip 
the pores of the bamboo and, finally, rouge, fuzniriilng 
the aliraalvM 

Thla nil aounds extremely simple and no doubt la. to 
one who la trained to do It, but let the reader undertake 
It himself If he doubts the wonderful manual aUU of 
these Orientals. Of course, In the lapidary shops of 
Europe and America where the grinding and prdbiblng 
ut cryatal balla are undertaken, the lathe and the cost 
lug of just the rli(bt mrvature for a ball of required 
diameter render the task Infinitely more simple, hut 
ereu with tbeae abla the production of a rock cryatal 
hall of a diameter of, any, three Inches la a matter of 
v\eeka. 

inasmutdi as the labor expended on a cryatal hall of 
even aindest rise rendoni It a very costly o>»jeet, nm 
tlnuea the ./osraal of tho Imcriccm ifaseiMn of Nmm 
HUtory, the question which naturally presents itself 
Is bow can a purohaaer be sure ho is liuylng quarts and 
not glass7 There are two very good ways of distin 
gutshlng quarts from Its much more plebeian imitator 
In the first place, almost every piece of glass large 
enough for a ball of even small siao is reasonably sure 
to contain one or more nmnil bubbles. Although ex 
tremoly minute, thoso may Iw detected with a good 
“loop** or hand Icnic And Inasmucb as quarts nerof 
ountalna round cavities, the presence of these latter 
wiU at ooco stamp the ball in which they are found 
aa apurloua. 

There la, moreover, a much more exact tost, whtCfa 
the writer haa found to Ije applicable to balls from 
about one and une-half Inches diameter up Quarts has 
the oidical property, called double refraction of ex 
blbltlng two Images of everything which is viewed 
through It In a cerialn direction It therefore becoraeo 
a very easy matter to apply the tent by ilrawlng a cron 
of fine lines on a piece of paper and then resting the 
ball oo this croae and shifting It until a double image 
of the lines appears to the eye through the ball It la 
Impossible for a glass ball to produce this effect 8o 
we come at the end to an actual vlatnn which any 
one can see by gaalng Into a rock crystal ball 

Aeeti'low As Aato Motor Fad 

S I WITZRJILANO has tunn>d t(» acetylene for use aa 
) n umtor fuel, calduiii cuHilde being a native prod¬ 
uct while petroleum products are imported Acetylene, 
however, haa not proved aa satisfactory aa gaeoUne, 
f(»r when F Haber, a prominent German ebemiat vis¬ 
ited Hwitxerland In the fall of 1010, he did not find 
any oars running on acetylene, all having been recon 
\ertcd t«» use liquid fuel Haber woe engaged by the 
German Government to Investigate the posslbllitlea of 
acetylene as a motor fuel and he conducted a aeriea 
of experimeuta According to Kwd, a Swiss authority 
on acetylene and its uao 1 kg of acetylene gave aa 
much energy as 2 kg or 2A 
kg of benaol, though the 
hf^ts uf combustion are only 
aa 0 fi. The reason for thla 
liuber found to be that there 
Is always tin excesa of air in 
1 ho Itenxol fuel mixture, 
while acetylme cun be 
burm*<l Hith its flmoretlcal 
air allownnre. Tlie eomba» 
thm of henaol was shown to 
1 k* Incomplete, in teats that 
of ucetrlene proved to be 
coiiipkte 

As regards the vartatiim 
of the acetylene percentage 
In tim air mixture, Keel 
stated that owing to the 
high presKures. aiul tempeiv 
atureu produced in the cyl¬ 
inder the advisable limits 
ranged from per cent to 
7J5 per cent of scetylroe. 
Haber aeta these llmiU at 3 
per cent and 5 per esnt 
With mixtures defletent la 
acetylene, there was nolay 
backfiring, with ririi mix* 
tnrea, pinking. The jfiaUng 
U geomlly gacrlbed to 
spontaneona tws-IgnltlOD of 
the mixture compreoeton 
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A Wilderness IaduBtr|r 

H<m G<M It Extracted Oat of Oret on a fibige Sealcrin tMar la Miloii b a IVeillUl IhMfMii 

By Ftiix Eugme dMnU 


* A QOLD new hu «w beco a pbraaa to Intrtino 
thalmacftaatkmandtbmarefawofw^tbaTtat 
M»tn« time dreanird dmmii of aeoklos ItMtane from 
liUldia 0tx»mi of tin* ydlow metal In tbe dcptlui of tbe 
earth or from tbe lied f aome tartralent far-off atraam 
Pven the hlichly tnodern lotnliis and mill i ng 

operattomi < n ImnienM toniutgea of low grade >re a In 
vniTlog the proaalc niethjda tit any up-to<date Indnatry 
baro not robbed tlie ii^ld mine entirely of Ita lute for 
tbe Imagliuitlve adventurer and aheti tbe mine la lo¬ 
cated in tliat part of the world Hhlch U known gen 
erally ana ng tbe old tlmen aa tbe North Ooiint^ 
(be call la Irrealailble 

Bat thla la tbe atory of the mine not of tbe miner 
l<r even am t|M|M f ua who have to be daaMd 

IN parb r pr Mpettom and adrentarers and whoae Ubra 
Ilea are Ailed with atorlea of the nmumce of tbe 
Vorth then are few Indeed to whom tbe modem 
iiiethNl >f extracting wild from Ita orea la not eon 
Kidered In tbe light if u inyateHmu pmceea to be 
undemtood mly by the profeaalonal metallarglat or 
ratmtif, engineer Amtiig tlie general imbllc there la 
irobobly no modem InluMtrj leaa ondcratood It la a 
fact of mnrae tliat the detalla <f the cyanide proceaa 
of extnwHon InvMYe inanv 
nloetlea of manljTolatloD too 
Involvod for any bat a 
trained metallurglat or mill 
man to understund But In 
a general way the proreaa la 
simple enough to he eaally 
ofidenitoDd Iv anyone n ho la 
Intmated In leaning some¬ 
thing of this tittle-known In 
doatry 

There are two methods of 
mining orea that occur In 
large bodies aa d > all f tlie 
low grade ores In the dlstrb t 
under oonalderutloti One la 
tbe glory bole or open pit 
method and the other la tiM 
underground system of 
atoplng The glory liolc 
aa a miner caUa It la an 
open pit where the ore la 
Wasted oat in mu h tbe 
same manner os In tbe utore 
famlUar atone quarr) The 
broken ore collecta In the 
bottom of the pit frcMii whK h 
It la drawn through chutes 
Into oars In tlie underground 
workings will h i\tend lie- 
low the pita The drtllera 
using machlnee operated ly 
comprCMed air work on tbe 
steep Blo|iea of the pit wall 
and place the holea under 
the dtrecUcMi of tbe pit fore¬ 
man In each a way aa to 
obtain the maximum effect 
fn nn the expinaioci of (be dy 
namlte The drillrra atop 

work and leave the plU at the aaroc hoar each day As 
soon as the drilling stops the dynamite la brought 
Into the pit and many tiroea tbe foreman himaelf undar 
takes the work of idacing the sticks In tlie holes prs- 
pared for them Hometlmai It takes a bit longer than 
planned to iLnite all of the fnaea. and he la companed 
to seek what shelter be can from tbe flying rodu u the 
charges extlvdc in rapid a n ewsrion When tbe flrat 
fine la lighted a siren Is soanded at the top of the pit 
a warning which Is uiitversslly heeded for there la no 
one BO fooltah ss to neglect patting a aafe dlstaaoa be¬ 
tween himself and the glory bole when the ** gb ooti n if 
baglna Tbe shot ting of tbe glory hole Is a sight worth 
aeHng from a safe dlatance—for great gejssra of rock 
and earth are thrown handreda of feet Into the air and 
a mnmeiit later the sky seems to rain atonea 

The main artery of the andergroond wotUngg la a 
vertical rftaft through which tbe ore la brought to the 
snrface and the mlnara are brought to and from tbair 
work III tbe vartooa levels i f tbe mine Karii levM la 
a mmtem of tonnaU, or drifU and croaaeuta " aertand 
lug from vertical ghaa The drifts In each laval 
aiw driven under tbe bodlsB Of ore wMeh Ua h a t waiB 
It and the level abova Obataa are driven fimn ttia 


drift op to the ora body and iomtt 
hardly laffi anough to crgwt theoaidh tom as i 
of otouMnlefrtloa between the atopa^ and the drift nag 
carry the rnwpriaaiil air pipeib by meaae of whkli the 
rock drlUB gfa operated 

Tbs atopii aftisr work has pr og r astod toe gpana ttlna» 
la a hugs andorgBoand cavern Tbs roof Is of solid 
the floor of ore broken from the roof above, by driUibf 
and blaatlai away the n ck and the extant and riiapa 
of Its booiidariae are defined Iqr the ore body itorif, the 
wans of tile etopa following exactly the boundaries of 
the ore Whan tha cm body has haaa axhaoatod, the 
atopa baoomes a torge nuuai or pocket of broken era 
which may than be drawn off through tbe chotaa at tha 
bottom into ora (sera in the diifta of tha laval below 

Tha shaft Itoelf ta much like tha fkuniHBr atorator of 
our cltlca Uka it« It ta oranpoaed of aaveral onmpart 
menta each of w^h has t(s car numlng up and down 
in the abaft At the surface of the grooiid and astride 
the mouth of the abaft is a great at#al atructuiw—tha 
headframe In it la the h dating and dumping mech 
nniam and Mg atari pre htna Into which tha ore bo^eta 
clump their louda. Racb car In tbe ahnft la operated by 
n separate hoist and huistmun An rieotrlc algnal lya- 


totnatoi vHth, 


in the 


a WimvBL 


ttosf tha 


Tha 


away to thadfitopi 
Tha fpW Is 

tothanddttten of ___ 

Witt «tt UUllM JIOMM# ttDtt OttttMlttS 

tt pirtiita aC • WMk 

.t tts floU Cnh te IttNpai 

In htotlnfl Um antoladin to 
a ctosad rstoit nntll the u n r ewr y to 
diivM otf Tha gold whan retoovad flm ^ 
in a toongy oon dltto n and to pfnetWkAb 
aponga goM goai lannadtatriy to tha iwimj 
which If laa^ to raea i va it; and ts in i ( tod totogen 




Tha prodnet of the cyanide prgfiwto tod | 

Is very imtmra when It eoinee toM toe fitkL Zltotol 
with a satthUe flojc eontaiMng toad otode etad irit j 
a emafl blast fomacai Boro tha topd ogeftda ti < 
to matnlUc lead and flltoriag dOwn through tha 1 
picka up the pavttoien of goM in the s ce dgt h ito hipd 
ooHaete In a well at the hettoto af too farnaos^ Wim 
inipurittca in tha precipitato oomblao with the flak to 
tom « flWd Hag WhWg dotog 
on the top of the molten toad 
and Is drawn oft tooth tlmt 
to time Tkua the toatsiW 
In tbo furnace to hnellr nO 
radoead to tha toflUitM 
tort and slag 
The gold toaeparatad toeaa 
toa toad hr dridtetit tfte 
latter in a cnnei furssija 
The toad oodda to dmwn off 
from lha top of the medtow 
metal aa mm as It toma 
until finally only tha gold m 
malne The lead oxMe thnt 
tomad to ground ng and 
used again in the newt batoh 
of pcwdpttata. The gold to 
broken out of tha furnace 
haerth In a tUn riah and 
melted down In the cttclbln 
mrittog fanmea. It to then 


There are usnally two 
Imrgahan from a run of pin- 
dpltato and sbant the num 
quantity from a nwit of 



TIm otMl Ittiw-Msa sr* at 4b« 


■Mi SM tUsM sritataB 

A bdl'iaai imtallstlM 

ttn laatolM «t Um bolat bo«M and tb. ataiUoM at tte 
varimi ralM Imli eoatKrii the openitlMi of tth mm> 
A oartteo h«aU(o ttoten form tbo oeoaoetiac |lak 
betweon mine ond mill eonytoK tho ore fVoa tte M4d> 
frono Una to tto craohort whei* tbo oro to aodoeod 
to 0 alae oTeroflaff aboot two-tarh taboo A oowrem 
belt brlnne tbo ertabod oro to Mg otorogo -Miu In 
mill boUdlng from wWdh It lo drown oB aa i 
The eaamtiel obago la the adlllag or 
am are them Orladlag tte ore to a I 
ecy of eoorm goM by aaaalgaaiatloa 
Bold bf dioeolatlon la potaaoiam eyaatdo tidmtt « 
rtpiutloa of gold from aointtoa and roflainf 
Aa ;a«t noted, tboro on two aaMwda of tt oa w ry 
need In Oar ndll oaMlgtaattoa and ogaaldlag After 
tbo oro la eraobed to « Saa aand la the My tfail fcoll 
nllia ommgb wgaar la adtad to ftm a C«M whWk am# 
ba pOBoped and earriod IR pipm and tnpgho to the 
tarlOM parti of tho nW IjaUmig Maim grip to 
poaaed o*ar eoggar aboattor d aaftgM M rtVi i n toMwon 
Whitt uoihiaoootiag of ataroary Tiu aama gattUMa 
of ‘froB* goM la tto pwitt «niht aai hili tg tta 
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tto ttoM ttiy tno 
OngUy ttMMA Mm wn 
than cartfUly woiSMd, tfUr erhitt otak bar lo ottUgnd 
irltb ito wnihh n aatbar and mm o< tto i 
poagr It la than oowod ng In oaneaa i 
tho UaMad ftbakat Bttit, wUtt to (' 
tho gold pboioood at ttla miaai J 
of ttia amw Niaary la graattpallr poao amttlt It 4*»tt 
flat enoogh Ibr Caala iuUa nth ao ft ttott npia> bd 
latttaadat Bliodi - --- 

wMh tinom of ~ 


riapeaay 


Tbo 

ttalaef 
amdiuan 
tiaioef to 
ailnt Itia 
toav to.. 
tto woiftai 
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Ij^ W >♦ Mk muk^ «bm 

MNk wMlMViM^ 4kl^ ttjMiiikfid 9NVI iilVlIOfW^ Ml tiM 

itffpB^^iwm^ ii'tirt* 'smertfo* ai* «( &» 
•mmir ^ luiiit* «« «im m qa^ttia i> tn* 

VVmVi^fv pvWt »«n IP'WV PBR 9C CM MM 

(iipiii.iyiy iMkiii ii 0 i i^' ot ««va^ m ita vwn 
fMMlit ^ZUi Cftw *»>*■»* a HtH# huttlit ibMtt tte 
BM Imu Ub flhnttBiof Mcratid Ifcbra Md tUUB Md 

A 

]0 te ^prvttiMF tlpt a# iti amm 

MMdBklvMMC a*f "PpwtfM^ ifannr*^ 

li i ki jM WW M l f u X^ t n m, too, •*• prtMletfly bS at Vmt 


4 Baa oat aaoaitir aniaal to Urn Sub- 


patwii «B« fliica |i antv aWfIk tit hMlaaa that Amb 
a*a tUk MAim t^mlttaf w anlwptlaiaK and naar- 

acaaaa AOAwtw* ii.bBManip*oftiiaawpotaaBada 

oAM laiwaa a Dmt MRsaMA "• •*• mMd of M Mot 
tP fkMc <V a«r Uprtim ^ mmlf^ 9 m lyidflod hf Toronto^ 
MDttr«»l w tilt VMrii ▲ gUm at tbt 

BMV nrfil Mwir htWMtr twit OatpOa u a wbtda ta 
adS. a fiMt wAAccmm talt ott^laatton bu poM- 
tratad antf a faw tanatfbad iailaa or 1 m aloof fair 
8 (PM^ bordar Bagroad that art Ttat tracta of land 
wbm tba tralla of laan ardttid abow ooij aa Mar 
Cbraadi; papafraftiif tha wfldamaai bart and tharo at 
long Isttrtiila aad flaallj dtfiaf opt alnifKi or 
To aoM of na tlM cdU toaaaa tUar and atroiig tba 
caH of tbt Kortli to nalMroav own tracka m that fiaat 
wtki ar DM Oar dMiDf art loot bmeath Ita apolL 


boat dioadd bt TCcolortr prortleed 8 om af CbM br- 
flB at flaaflaf too otboro eaa bo adtffad % tb« 
Marfoiwy whan It arlaaa ^ 

Daqi and owiatant eolttratoi la piobabiT tba baat 
aaaaaara tba frowor can adopt wbon aboonBal boat bo* 
ftna to bako to aoa Ur ntrb rocommondo it Bto 
ring to oarth to a food doptfa and doing It oftan kaapa 
down to aoU to a q iar a tttra 
In to well fertUlaod field potatooo otand beat bat 
ter ton on poor aoll Tbla la baeanaa tba tops grow to 
good alca Bpnad nt and abade to groond Tba todo 
kaepa to ooU temperature down 
Uelng aead grown In a cool ctoate la a proeanHon 
Potatoca from aocfa aeed ara mart mlataat to baat than 
oCbara 

Tbe high temperatnro of a dry aoll la not ao harm 
fQl to poUtoea ae tbe eqaally talgb emperatnra^ a 
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dlad fbto ■« an fdaal pifiea to Ito. Tbaaa caoditioat 
da ito tobb dd «w^ *• Bw alngia mmi, bowovar Of 
awto dNta la a total ladk of vaeraattona aoch aa ara 
btorntofbadtgdwdner hot tba fnet that amtida mn 
STaltoft ta ttu aawtoiy rmt aftar rm It proof anoagh 
Haifc tbpm ito oimgiMttnna dor tboaa that «doar tba 
idk Itdinii Itoatirg tmpnia bud oafioamg fim afar 
aoaati^ fibd a prapadtag trip two or tbrm 

is,nr;ii£-"asA 

K rtw* «ni«iiwr »u wt, 

imiB ti* turnttom tkM m 

A tlwt bmA Ombi 0« M tk» tNB 
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ymotoTiftiy wnwB 

'%SStSU»tSi 


Bot not ab can bead tba call Soma mut but dream 
Tba fboem feirwlll gDb 

KsipiBB Chwmiiip Pot&toas Cool 
AK Jocra potato intaitliator O L Fltdi bu deter- 
mined with asactttada tbe affect on growing pota 
toea of raiylng degraa a ef baat Vot tbe potato bng 
par any of tba tarlpoa potato dlaeaaea» la tba moat 
a arto na agamy of tba potato Mr Pltdi haa foond Tba 
prtfitaateoa^ Of tba growing umd la baat WbenaoU 
tampafatora seta itut aboot eo Ugh Iba potato grower 
OMPlIivdgfia/totawiB toapcofitoblaerop tblatam 
nara^ to g tow dagiaea abova 80 
Se^ tPtep poor plt»toto eool, to tMopdongUy good 
adetcg ta toa toomr Ip toct» la an totltodae wfaeca 
apetto of racy tot wagtbar ara of fairly c om m on ocen^ 
ymag maagaraa to pr a to e t too growtog apoda a ga l n to 


watarioggad aofl Tfate meane that aoaklag a pototo 
patdi In vary bot weather may ba very dangerooa 

Theae ara the methoda to protect potatoaa agalnat 
beat that Ur Fltdi racommande la looaUtlaa wbara 
boat le a aeHons annaal prol lam a field with a nortbam 
nr eoatem eipoei ra would ba more enltabla if aralla 
bla than other axpoaoraa 

Tba in tato plant Mr Bitch hae foond flonrtohae beet 
at a eotl temparatnra of TO degreea Tbe eaed will 
Bpront and eand up shoote at 00 degraae tbe i tout wfll 
gat along at 8 S degreea of aoll heat A tenperatofo 
of 00 degreea bowarar ti about tba limit of eatoty 

Of conna aoll tamperatnia and atmoepharlc te m pera 
tore ara two different thtnga, S 11 taanmratnra to 
much more ooaatant Tba tope of the potato plant can 
ftand nmeb greater baat than tba roota—tta tba roota 
tba grower naada to care for 
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Utt» IWiwlng tlM M«ur fa a Cmfcaa mM. JNiM Blfltt Uv iwo aw i MM that otrafl Jiltt fiaai tha «M 
Prepurfaiff Um wkw Mfar for liUfMont U tko rotMrjF 

The Story of Sugar 

Where the World’s Sapplj Comes From, and How It Is Conveited firom the Raw Material 


By Arthur L Dahl and Rozti Gotthold 


T HBf adjenha sweataat hu lonff bam appropriatalj 
applied tfi logur and n u a > U uro a new vford— 
deareat —hhv crftwdimi It for popularltv Suipar In 
oiw fonn or anutlM r ta one of the moat plentiful foods 
H# have for Natma distills aweetneaa In a large prn> 
portion of her vegetable plantfi» flowers and trees The 
sngar of vminene however Is obtained prlndpallj 
from two raw materiol»--the sugar cam and the sugar 
beet OdI> tires ccaintrles of tbi world froilwe both 
fane and beet sugar the Unltetl Htntes Auatralla and 
Rpain for cune pr ducth a la pmctkully restricted to 
the tropics wblla suj^ ir lieeti are grown mainly In ths 
temperate a nc One-flfll < f the worlds production of 
cane sugar cc nitss from Cuba another fifth from India 
and one-tenth from Java Nevt In order of Importance 
aa ppodarers of sugar of one sort or the other are 
Germany Austila Uussla (In normal times) the United 
flmtes, Hawaii Porto Klco rommsa Ansfrails Peru 
and Ifaurltlus During the war one-third of the world s 
augur producing area lay within the battle 
Hneu of Kuritfw The war 1 as hud the ef ^ 

feet of largely Increasing prodmtion In 
Cuba Java and India but Porto Blco 
Hawaii, the Phillpidnes anti British West V ■ 

Indies show Uttle increase although all of ' 

thfose countries ha^e been Important sugar * 

producing districts Ur m long time In faninl 

1010 the worlds producUun of cane ami puaxie 

bset was etiual Now tbe ratio Is about aeni|p 

70 pir cent cane to 10 per cent beet In cvntll 

norope the prodnetloa of Prance has been onoffia 

reduced to a fraction of Us pre-war stse ( 

and IMRtuin and the ( ential rowers are ^ 

pknductng altout half us mn< h as formerly 
The Inited States Is nn the greatest 
coiwuroer of sngar per < a] Itn that dlstUic ^ 

thgi gi ing to AasTralla with an indhUliial Yit’TJi 

einsumiitlon (f over 100 |)ounds jmr an 
num but at tlie rate wo an Increaslni. comps 

I or 01 uramptl >d we shall soon outstrip InButo 

Australia In 1010 we used r \er four mil 

linn t aw tf sugar In the United States or . ■ * 

16 ler cent m re than the >(ar prevloas 
This a u anted t) o\er 02 istunds tier cHpIta as against 
8fi piotds In 1018 84 pounds In 1014 70 In 1917 and 
78 piun In In iniR 

The I nited States Is dependent upon outside aoucees 
for over tl ree-foorths of Its sugar supply While cans 
sugar Is gn \n In a small area In the extreme southern 
part of our n untrv i rtncliHUty D ulslana our domeatlc 
aupply of caiu hugur m resenu lew than 4 per cent of 
our consumption nd would last us but 14 days eadi 
year From our donuHtl < r ip of sugar beets we obtain 
a larger Quantity of sugar and the aupply from this 
source would fill our wants for 78 davs out of a year 
Oube supplies ns with nnre sugar than any ottisr coun¬ 
try sendlilg us almost R1 per <ent of our eonsuinpClon. 
We secun almost 18 per c« nt from Hawaii 7 per cent 
from Porto Rico not Quite 2 per oeot from tbe Phlllpi, 
pines and a IttUe over S per cent MM outside miseeb 
lanenus wmre^ The following table Shows the eouros 
of the sagar u4)iUn the Uidted fltatea In tUlP 


Lnlted ^Utes heet 
Txwlslana and Te^an cane 
Hawaii cane 
8t Oroix cane 
Porto Rleo cane 
Philippine cane 
Ouba oane i 

Maple sugar and molasses 
gflscenaneoua foreign 


873 2S8 tons 
1R4064 tons 
514824 tOBS 
8,286 iwm 
286880 tons 
73 6U tons 
8067001 tons 
84004 tons 
07 781 tons 

4067671 tons 


Total 4067671 tons 

Ths oldest sourcs of our domestic sugar is a section 
of Louisiana rest of tbe HlssbMlppl River and extend 
Ing to tbe Qnlf cnast and tliereby bangs a tale In 
1776 the ralttvattun if sngar cane was actualh given 
up In Ijoulfdana ns unsulted to the climate But In 
1705 Ftlenne de Bord made a crop of eugar which net 
ted him f 12 000 a large sura of nvney In those days 
Until 1704 lie was a fdanter of Indigo which was the 


5 UCAR Mtlii lU msteonc nse m price ottd lis catac(pimic tfeocenl, 
fm been a houuhoU tMtrd Ifiese four peon nosl Our b€9tldor~ 
motU over (he eau$o$ of 25 cent $ugar ana (he enpomhilUlp of 
geMiflf a iupp^p ai ihts or nnp olher pneo tm equaUi snJfp hp our 
puMxlemoni irhm (he hoUom fw oul of (he market and M could $ud- 
dttdp hove ail mo wwtiod of (he unmoftal omooloner Matrp of Ike 
con^uion to ike Sciontilk Amencan mero mond, ai am tune or 
another dmnf (h» pensef, to attempt the teilmg of the tiorp of sunr ,, 
hir CotihoU and Mr Ihhl mere the moet iucceufvl of me IVe 
hoH refrained from puhluhmg mhat thep or arrpbodp eke had to eap 
of sugar until the lapse of tune had gipen sufiaent porspeetme lo utsure 
that nothmg mould creep udo our columns that mtaht laier appear unjust 
or impereJ hp the abnormal eondihom Norn that (he tune h npe to 
tell the storv of sugar me hose decided to ths storp even more 
compfcfieuiip noiefirorlhlr bp meaemg the best ekmphts of men tmo cen- 
tnbuUom mto a smgle norraliPe, (he one presented 


—The Editor 


Important crop of ths period In Lonlfdaini But the 
losses from hurricaneg uad the ravsfes of Insscts were 
tremendouB so that Bor4 lo ked about him too some¬ 
thing else to plint There were two Bpuniflrds In New 
Orleans planting ouasldenibie cane but thsp had never 
got sagnr from It one of them hotted tbs pHoe Into 
syrup and the other dIMUted It Into a poor Quidlty ef 
liquor Bord bought soms canes from tbsse moil, whiefa 
later gave him hta Itortuns. 

It Is tntsrsstliig to rssd of ths safSM^duf lu 
Oayarrds History of LoQisUna On fibs aop vUsn 
the grinding of the cans was to bcglfl. a terfs tmaatopt 
of tbs roost respsetaM# ItthaUtsats bed g gt bsesd In and 
about ths sugar-house to hs p c e s on t at ths tMsm or 
success of tbs sxpertmsnt Would tbs tfemp iHunRatot 
Would tt bs eoBvsrted Into sugarl Tlis ers^ w g tto d 
with eager Intostlencs tor ths m o m ent whdki dm nmh 
who 'watches ths trsatmeut ef tbs juice detsrm m ig 
whether It Is tooAp to graiiuteto When thht memirt 


arti\ed the stUlnaai of deeth eem among theim eacli 
one bolding bis breath, and tosUng that It was a matter 
of mln or prosperity tor them all Buddsoty ths eoMir 
maker cried out with eocultadon It gduittUtssr and 
tbe crowd repeated It graimlatssl 
Outside of this Louisiana regkm cans is grown gen 
crslly throughout the Gulf Statw but there it Is used 
almost exdualvely to naaks syrup and not sugar Prac 
tleally tbe only other esne sugar from our Boutbem 
States Is nude in a tow sc a ttered loeaUtiee Ih Itexas 
Sugar cane requires a loag growing oeasou to mature 
fully and the prevalence of frosts In most socUcoii of 
the country prudes tbs oxteiuriiin of the growing 
aresa bsyoiid ths p r ese n t itodts sxeipt possibly in 
Florlds iidMHw succes sf ul plantations bavs bosn made 
Ths center of tbs cans Industry In the South Is la tbs 
parishes of ^ Mary l^ntonrcbs and Tembonns, In 
I imlolana where cans occupies 42 per cent of tbs Im 
proved land These thrsr parishes In fact, grow about 
40 per cent of the total crop of augar In 
■ ■ tbe ttouth They also contain 61 of the 

Stetos 110 opsraUng toctorirs tor the 
crushing of cane One of ths characterts- 
fddm^ tidi of tbe LouMana ragar Induatty is Its 

^ ^ unesytalnty Cans does not mature tlwre 

^ ^ tor ths gr^ng ssason Is too short dans 

f ^ Is harvestsd betors It is fully rips and tbs 

f «ijd- cutting seaso n ta tlmltsd to ssvsral 

’/ the weeks bstwem tbs middle part of October 

ne or and tbs condng of tbs wlntsr ftusts 

infer ,, WorUiig tmnature cans nsuito in a 

^0 ligktsr tonnage per acre than la obtained 

l 0 M In Ouba or other troplcat countries, where 

tbs cane Is aUowed to grow from IS to 18 
unhui montbs and it also results in t masUer 

sugsr otmtent In LouWaiia than in tbs 
tropics. As gn Mdenos of tbs flmtnatton 
of tbe eepa produeCtou In Luatetoiia, due 
»csr»- to dimatlc condition, ws find that lb 

>IT0R 1004 tbs Ruts produced a rsctod quantity 

_ of W6,106 tons whUs In 1010 tbs total 

■■■■■■■ ■ ■ production ef cane In Lontelsna and Texas 

combined was only 104J)84 tons Tbs 
dlfferencr U wholl> due to ntuwaspiiable wsstber 
Of our Isisnd poseesslotos HtwaH to tbs graatsst 
sourcs of our sugar supply Tbe pHUolpal (udustry la 
tbs HawaUan Istooda Is tbs giuwtog of sugsr esas and 
tbs manntobturs of raw sugar It has tbs most bigup 
developed octanlsathm tor sugar igududloa tooad aSy^ 
wban^ and about mtotontob of tbs antfra pnpuUHsn 
of tbs totonda to sbgigsrt to ibis tndistty tbars ass 
aonis 88 pcaetitotty «|1 sf widvh am Imga uk 
ttsdtom slMr tbsaiiBmalpvoductiMielfa aim nmgiito 
tern about 4 wtotouto lOD mflBoa pQpufli' Tbsseosou 
In flaWaU to tetob (wglbtoag gmstauMf stowt Oetaber 

1st and odidvtom M u huge pm ^ tbn toitowM 
toontbs. I t smto af ths embp ewatosai ef iwer mgeo 
wMeik Is stopitoW bto inialito to Pats Phstietow and to 
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MinilllM^MMCldai ■nfM 

it th^ijplm ^ i «|^ ' 

^ijr M'tb* Halm 

vaoi 1^ ^XUM 

of MM tt hMMT (ft ^(ftm ta- 
M lour 

par Mm ta ^ tioM ttt a food 
ycMv Mft tSta mm It Mfh 
10 MiHMt. TlftMHtW tn 
tvMMa of StfS pooMt *of 
Mitr per tM of cRAo. 

* Vmm att caat it gnm 
voder itrlpetlon. In Hawaii, 
and In Uw derttopment of 
the water readMctt of the 
Waodt the ■agar planten 
bare aanied tbe lepotettoB 
If ImUH IMnoM dating and 
MMiHiM laM Miaaitiieiii In 
the wioefd. Tba rainfall in 
the fHaoda rarlca to a 
mafited degree In anet not 
fbr apart, owing to wind „ 

eondltlolio and the location •• * ft4-l»ch roller i 
of high movntaloa. In tome 

eecfloat the rainfall !■ too exceaBlve to permit of caltl 
vathm, wblle in oUiert It In cteflcient Hm tngar i»Iant 
m, tberefort^ bare amntracted immeote imgittlag rrt- 
ervolrt and canula, often taking the water from one 
•Ide of a moontaln and conveying it through mflet of 
numeta to where It It needed. Two of the oldeet idan- 
tatlniia, Koloa and lieline, have jointly over 40 mtlee of 
tiumelt which tnp the moontaln streemH. Thty alto 
liavo a arttam of 9 ttoroge retervolrt with a oapadly 
of over 75 million gollomi every 24 buim. Twenty-four 
plaatatloni in the Hawaiian lelandt Ittve an Invcatment 
of over fUmOdiOOO in reeer v olm, pumping atatlom and 
equipment, pipe Ifoet, ditcbea and tnignttng llanwa, and 
14 of tbe tagar oontpanlet own 97,0U0 acfee of forett 
land, maintained toldy for the de^lppment of water 
The Oahu plantation with a cane acreage of only 8550 
acrat. hat apent almnat $8,000,000 in the conatruotlon 
of iha great Wiilalioll Aqueduct, which required more 
than three yeart to build Thia aqueduct la 14 mllet In 
length and Imdudee 10 mitea of tunnel, 8^ mllet of 
concrete-lined dltdiea, and mllet of ateei typhon 
pipee, The malh tunnel la 14,448 feet In lefliitb, pierc¬ 
ing the Koolau mountain range. Tbe mlllt for cnuhlng 
the angar cam in Hawaii are the moot modem in the 
wond, and raadilneiy It nted wherever poeelble. While 
comldemMe fuel it required to oimrate the cnnhlng 
ptantfi, practically all of thie ft tacured from the refute, 
or bagaate, left after preening out the juice from the 
caneL 

Hogar ban been the principal crop grown In Cuba 
etnoe Ita early days, and over half of tbe cultivated 
area of tbe country la devoted to cane. Climatic and 
anil oondltlonH are favorable for Ita growth, and the 
cane It allowed to ttand for 12 to 18 montha befi>re cut 
ting; It la only n o c e w m ry to replant the cane fteldt 
ettry 4 to 7 yeora In the older tngnr d]iitrict]i and from 
10 to 12 yean tn the new onet. m moat of the produc¬ 
tion la from **ratoon'' cropa 
whM aprlng up from tlw 
root M>tmua and atalka left 
la tbe ground after harveat- 
Igg tba mature cane. A 
higher production la obtained 
ftmki what la ended tbe 
*TbU)t qane crop,** but on ats 
coonr of tba taring of la¬ 
bor, tbe ratoon ayatem la 
Tar^ In vogua. The cam 
crop la harvaatad more or 
lawi thrrraihoet tba year, Imt 
tba pripclpa^ fiarwat aeaaon 
1$ eroa l>oaeiMer to JnM 
Over a ailllUin tod a third 
acra* ere d evo t ed to cana 

ttt^.friadfdg tba annual , 
ifrodp^Mof jSHimontopi / 
orjfthMof cani Tbemigar 
ptantbtleM aM aqulpi^ with 
raOwny Am* th tran*- 
PMt tl$i MM to ftiq factory* 
a$4 are ever 

^aa ss 

jiMiglgao^ 



M s S4-i*di lelUr Mill with IftMw ntim. and M s SV doable cniohor, ell drivea by three enelnee 

! to permit of caltl cone a^crage« from 11 to 15 per cent of ilia weight of tn the United State 

t. 11m augar idant the cone nr uhen pr{i<cH arc 

lenae irrigating rm- The eugar factoriei of Cuba have made cvmHldmble Hugar in 1911) nnd 
he water from one Improvemuit In tbe nae of modem equipment during Indlea enptr arrUt 

It through mllet of tlie laat few yeara, and tbe United Btutee luanufacturee fruit cuniiorH, ulio 

of the oldeat plan- and Inutalla nttmt of thla machinery One factory In this (oriental KUppI] 

tly over 40 mtlee of 8t ]/>ale fa aatd to oupply a large prot^ortlon of the the United Ktatea 

treama. They alw> angar-making machinery need In the cane diatricta of The metlmd tut hi 
Ira with a oapadly Cuba and Porto Jllco, and American machinery la taut In all countrlea. W 

lunra. Twenty-four tmptduntlng the primitive and tnefflrient methoda uned and conveyed to tli 

Itavu an invcatment In the earlier grinding mllla. cart Tbe modern 

imping atationa and Porto lltoo la alao an Important producer of augar Heriea of iron rollc 
rlgnttng flanwa, and i*ane, and tliere are 65 eatabUabmenta for making augar and the Juice la m 

OUO acfua of forett In aonua) tfmea Porto Rico auppAed tla^ United Stutea while the dry pulp 

elqpment of water with aumethlng over 700 million pounda of row augar rune Juice, In nUdltl 

creage of only 8550 per annum, but during the war her production woa gluroae, other non 

tn the conatructlon greatly attmulated and her annual cnqi now evcceda a guma, nltrogenoua 

hfch required more htllUm iiounda, pmctlmlfy alt of wtilcli cornea to thla arid In the mill 1 

edttct la 14 milea In couniry Tlicro are 208,000 acrea of land devcited to fo extract the 74 fa 

innel, 8^ mIlea of the growing of augar cane. Borne of the large grimllag mnulnlng aubatiinc 

lea of uteri ayphon mllla, or •‘Oentrala" have a capacity of over 40 million aepurate the \urloi 

set In lefliitb, pirre- pounda of raw augar each antaon, and United Btatea talllied raw Huemr 

e mllla for crushing manuforiurera hulld moat of the nKxlem machinery for mt ka and sent tc 
noat modem in the the iugur mUla. rednlng 

far poaalble. While While ftugai' la claaaed oa one of the lending Indnatrlea TIda aonnda alinr 

wrate the cnnhlng of the Philippinea, with an annual pnriactlon up to u la not no elmiieiittir 

red from the refuse, billion poumla, only u part of the raw augur la aent to and hla frienda woi 

the Juice from the tlie United fltntea, oa nearer mnrkcta lie In China and be taken Into a ani 

Japan Tbe metlioda of handling augur In the falumla mllla, the Altering, 

op grown In Cuba are ailll aoinewhat primitive and moat of tlie cane la of augur In iIumc li 

f of the cultivated handled In amall mllla operatnl by ihc nutlvea. Tlie mllla uae<l n 

rune. Climatic and The Ilrltlah Weat Indies hold third place In sugar They are driven hv 
ts growth, and the production ftom llrltlah poanevalonM. The Inland of aide Rnch mill lum 

\ montha befii»re cut Trinidad la the center of the cane lndaatr>, and I» uoino IkiIIoU tlin>agh to i 

ant the cane fields of the adjoining lalnods murii of the <*ane la need for There la a t<ip roll 

r dlatriria and from tbe innnnfachire of ”ftincy nudnaaea wldch la largely In the center of ent 

tnoat of the produc- sold In Rurmw the hrtguaae, or pnri 
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Sugar cose ts also grown, 
more or leas extsoslvriy, iu 
Mexico, Coats Stos, British 
Honduras Argeotliia, Brasil 
and tbe other coontrlss of 
Central and South Americs, 
where dlmatk coudltiona srs 
favorable. India grows an 
eonroKitta quuutlty of sogsr 
cane, but pructlruUy all of 
It iH needed to feed tlw mil 
llonu of peitple within lU 
own Itoumlaries, Auatralla 
HiKl hew Zealand also grow 
sugar cane, bat the pmduo 
tlon la not aulUclent for do- 
meatk neoda and little of It 
la exported The laland of 
Java, In tbe Dutch Kaat In 
dies, devotes 465,000 seres to 
the growing of augar, and a 
high jleld 1 h obtained from 
the enne grown there, bring 
exi'eedvd In augur coulent 
. - , onh by Hawaii A large 

m by three cnglnea Juvb production 

iH exiNirIcd, but little cornea 
tn the United Btatea except In tlmcH of great scarcity, 
or when prices ure high We got u good deal of Java 
HUgur In 1919 nnd early 1926 One ahiploud of Eoat 
Indlea angur arrUetl in Bun FrantlHco for the uae of 
fruit cuniiors, wlm had found It cheuiuMr to purchaae 
thla (oriental supply than tmy the prevntlliig prlcea Is 
the United Btatfw 

The metlmd of handling cane la very much the aame 
In all countries. When niulnre, the mneiN cut by hand 
and conveyed to tlie cruslu^r liy mllroud, flume, or ox 
cart Tbe modern migar mllla are equlpiied with a 
serlea of Iron rollers through whhh tlie ciitie paaaea, 
and the Juice Is niuecxctl out ami con\’e}(*U to tanka 
while the dry pulp imwwa tm and la nsHl for fuel Tlia 
rune Juice, In addition to the sugar In aolutloii, oontalns 
gluroae, other non-<ryKtninstng sugura, fata, waxes, 
gums, nltrogenoua anhatHnees and n amull amount of 
arid In the mill the Juice la hotleil In \ii<uuiii tanka 
fo extract the 74 i»er <'ent of w liter It contains, and the 
mnulnlng subatiincea ure trented In dllTerent waya to 
separate the \urloaH constltnents, until Anally a ctya- 
talllied raw aucEar Is ohtulne<l, which la put up Into 
tanks and sent to this cootifry or to Kngtand for 
reflnlng 

TIda aounda simple enough but angur making today 
la not mt eletiieiittir> ii matter ih II wua for llorA Hs 
and hlH friends would lm%e n real thrill if they uere to 
be tuken Into a angar fuctor>. to see tlie crushera and 
mills, the Altering, the e^uitoratlon, the cT>'8tulllsatloa 
of sugar hi lluise Inrereiding iiuichlnes, 

Tlie mills need are tliree A-roller mllla, net tundem 
They are driven bv (uie engine, and ure geared at one 
aide Rnch ndll luis a headstntk, of solid heuv\ ruatlng, 
iKiIted lhn>agh to the lower pliite li> two king bolts. 
There la a top roller, ullh twit otlters umlernsath It 
In the center of eiuh mill la a tmsh turner which aenda 
the bAguaae, or partlnllv enisltetl cane, from tl>e tnp to 

_the iHKt roller of the mill. 

TIh» cnitera are grooved, and 
exiwrlmenta are cnustimtly 
Ih ing ourHod forward to 
deeiien tlie griHivea, the now- 
eut rollers having gnurvod 
surfatH}! to the detith of 
threc-quuriera of an Inch, 
which fnrilltHtea tim crarii- 
Ing Thn cane Is prepared 
for the mill hv i nuhera, ths 
ty|ie moat In use la composed 
nf two rullora, having sw- 
facea with groat V-ahsped 
grooves. The nillera may be 
set ell tier to enmh the cane 
nr to ent It Into small pleccia. 
^ rom the mill, tbe Julcenratta 
flown Into tbe trough onder- 
neuth it, and tlietice to a 
tank, for sulfaring The ba¬ 
gasse la aent to the hagaase 
traroera, for fuel 
In tim making fif direct 
cnnaomptlon wigara, tbe Juice 
Is treated by using aulfur 
dioxide, which bleaches it, 
and lime, whirii setUea It 
At the Audubon Park Bxper 
Imcnt Htatlon, conducted bp 
the l^ralalaoa State Univer¬ 
sity, there has been cdrrletl 
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ovt A Terr IntrrMrttnff experi m ent in clirtflcatloii of cum 
Jntoe with (iiutomaceone euth end decMortirint cerlMn 
the dial ma eoiu earth need ii ftnand In qnanUtr In 
Oalif rrU It hu been need for fUtratlon pvpoaM 
In ti t beet enser factortee of Vorope einot IBM A 
t n r It with freisht cluurgea fro« Oalifomie oieu 
In Ia nlelena about thlrtj flTt dollen The vefotaUe 
carbon need far dectlorlsinff the Juke comee from 
HoUand and that 1« about all that U known of it here 

tor tlda OKperiment tbe Juice from tbe mHI inetead of 
belna enlfnred was put Into the ctarlBer where It was 
treated with one-half per cent of lllterina earth then 
tbe entire contents were mn throngh the niter preu^ 
Into the sen nd clartller and then treated with one per 
cent of the decolorlRer The mmit of this UMthod of 
tfartfjlng was that they f t at Hast as much engar as 
tbe yield by sullltoti n that tbe raw eugar obtained 
has tbe ci lor < f yelIo« larifled without washing in the 
eantrlfogal that It contains less DonsQgars than that 
obtained by tbe snlfltatlun process that the expense 
attached to Us use will In all Ukellbood be oonalderAbly 
taassfied by tbe sale of the Improeed grade of wnlassse 
which results an I which Is expected to sell on the hew 
Orleans Bzchuuge for 65 cents per gallon—an exe^lent 
price 

To appreciate the importance of thta now darlflcatloa 
one must understand the system which has heretofore 
been nsed The mlfured Juice Is sent to the clariAer 
where It Is brought t > the la tllng point This causae 
the beerier particles of dirt to fall to the bottom tbs 
lighter scum t( rise to the surface of tbe UquJd 
tween the tw Is the lajer of dear Jake bottom 
of the clarifier is opened tbe mud falling Into tbe mud 
tank When the Juice cornea clear the darlfler la 
closed and the jnlce is run off Into tbe settling tanks. 
When the layer of amted eenma begins to be drawn 
off tbe vaUe Is cksed and the scunM are run off 
through the filter press All of this part of sugar 
making theref re Is eliminated by tbe new process, 
which saves a great ana unt of time and lals r as Is to 
be seen tbe entire contents of tbe clarifier contain 
Ing Juice and filter being mn through the filter press 
at once treated with decolorlaer and ran through 
again lor in tbe actual filtering the filtering agent 
wbkh le composed of i artldes of silica rapidly takts 
on the particles of mum to form a cake which purtlcles 
without such Bid would lia\e dogged up the doth of 
tbe filter hogs, making the proem of filtering dower 
and more tedi hw because < f frequent cbauglnf of thi 
bag! 

The filter press used Is a fnune-and plate press com 
poasd of hollow frame and solid plate placed alter 
nately In tbe press Kach of these has two openings In 
It, la tbe angles which form two channels running 
throngfa tbe press kach also has a cock to let tbe 
dear Juice out The bags are r laced over the aoHd 
plates snd tbe scains ft reed throiMb the press In such 
a wray that the cake la formed of them betwemi tbe 
hegi when the Julnes are presaed out Then water Is 
forced through the cake to wash It of the remaining 
sugar 

Tbe cake contains 60 74. water some sugar glucose 
wax albumen fiber organic adds, gums sand clay 
It Is used for fertiliser 

The Jnlce Is next sent to tl e evaporators where It is 
boiled into svrap A considerable difference exists 
between tbe Intricate system of effects and the 
earllot metlod of e%a|sratlcn in pits over an 
fire The latest word is a trlpleeffect evapora tor 
equipped with mwolal Interceptor to catch Mdaihlng 
sugar babbles and return them to tbs vess el Instead 
of a boriaontai oystem of tubing the evaporator la 
equipped with vertltal tolee attached to two tube 
plates forming a steam chamber This Is filled with 
steam all arc and and above the tubea. Juice la turned 
Into the vfieeelB from the tank until It Is a little above 
the tube svstem The vacuum pump is started and a 
vacuum of twenty five Inches obtained In tbe last eflket 
Tbs water Injection cock la opened and steam la ad 
mltted t tie first evaporator This begins to boU 
the Juice and tbe vapor rlsea and flows through tim 
vapor pit e It t the second body of tbe effect which baa 
already been filled with Juice a little above tbe tuba 
syst e m Xlu tabes condense the victor and the Juice 
boUik Thte pr mcms Is repeated In the third body eta. 

The Juice leavea the effect in tbe form of thick 
It is drawn upward into the vaenum pans, la whkh 
oee un i the real art of augar making Tbe vacuuss pah 
has rirtually the ssme fbrm as the effects. Iqstsak 
of the sisaia chamber hmever it Is fitted with | 
system of stssm cntls, ead having Its valve A vacuata 
Is obtained as bsforib and the m’rep Is tfs tHb u t si 
evshly through M pan The idea Is first to grata th| 
■agar and bare the man at tbe post takes saamfees ed 
tbs qnup ky poUtoff nvt a wooden plug at tbs aids si 
ths pan having grooves to Vridch be obtains a ssudi 


amount Of sugar J9t tmts this and ifhaai ttoi mlk| « 
U CiitalUsdt bq firnda the pan wffli fftatfi WMm m 
lynto to todsr to nmto the augdr eqrW^ id^ 
bsato Is ssnataaa and fasten ea ts tha asifto *dMdB 
tmem, CM»«< intotoMaakliiettlwl 

tea isaot ««Nwa).wiKuweit 
hwtte«ll|»,lBtrttl^ld. But te frt Ml titm lyjwwphlw 
tioB, nut t>* twaiy bottirt, uuJ Uit tiuifiMm, 

nnut Mir M (iMHWud 

If « Ulrtu grufci Migur I. • MMB VUrMik 

ofqmpItfftiMtetMl utuUiuk U^lk«ulM*^p«te‘ 
lac law OtwB,” tf • mna]I-«f;nrf>i >■ 
iMc* whuTcii ojf i^rnip ■>« Ptt tolft tK, lliia la 
cultad •‘KlimtM inch m. 

How Mii la poll a pan la oiMr to '^aaka « atritab^ 
la a iMitap of tbo puHtjr of tta JuIml tko alaa oC HMi 
poa atii. . VKh Mqr pore init% boUm any Mi aoM 
tliHwd ink M in Am Vltk Ut*«o JaMA 
1 A may ba ~ ~ 
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ton wMlKriii Mato ^MkdMdto lltot d>Twdk- 
suMaMtoSjniM togSiktotowCMiia dMh 
vStannS^s haiils ttM toni df SSto 

lias a edSnatov' attsitoBtonit to ttnton- eh 
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sngsrs are apjfuhch A may bs obtatoed 

Ths coa t e et a-<to the vacuum paa, called *aiasmheldtor 
ooualst of itofear and awUsMs. limy ms tahan ts ths 
oeniMfUdSW is a perforuted basMt q dtto b j g u t 

In shspA havtog a strainer of fins wire fsnss. TbS 
eentrifsgal ta mads to revolve at a high ipeedc threw 
tog the msi s e cutte vlokntly agaliNt H. Tbs atratour 
retains tbe cfyslals, the mnlssMS peariug through ft 
Into a space outside of tbe strainer whence It flovni 
along a gutter Into tanka ^nw first mnisssee Is boiled 
back and as said be fo re If the juice Is very pure^ three 
snd four sugan may be obtained Ths sugar la tbs 
oantrifogal must bS washed when whits sugar la re¬ 
quired then dried under high pressure steam. 

Sometimes, on ttsP plantation, crystalllaws are used 
when a large quantity of amall grain sugars may be 
made of Juices not so pure Three vessels are fitted 
wlfh paddles whidi stir the mssre cults constantly, 
cooling It. thus crystallising It 

There ore 83 cane sugar refineries in the United 
btates with an esttouted maximum capacity of daUy 
meltings of 40 mUttoo pounds In there raflnarire the 
raw sugars from Bawbil Cuba and other oountrire are 
refined and made Into the granulated and cube sugars 
of commerce The byproducts of the reflsnrlre are 
made Into molasres for human consumptloo or Into 
stock food 

Ontrary to pcgHilar belief there Is no cliendcal dif 
feranos between refined sugar made from cant snd 
beets The grains made Irem cane raws may be slightly 
finer In texture tbsn the bwt sugar but one Is JM ss 
sweet and good as the oCtoSb 9l|fa Is true dE ths bast 
sugar made In the United States, though the beet fac^ 
torlre of Kunipe have not yet succeeded Jn turning out 
as fliie a grade of refined sugar from bem as we lisv% 
and much of the prejudice against beet sugar Is caused 
by the si pearance of the Imported artlde 

If the United States had to ■am>ly all her own sugar 
she could do It only by Increasing the area planted to 
sugar beets, and it is enUrely feasible to enlarge greatly 
our production from this source la 1916 there were 
608 4D0 acres of land devoted to the growing of sngar 
beets In the I nlted Statre, and we produced 726461 tone 
of refined sugar from this acreage AUbough this was 
the largest ores sown to beets In our history the pro¬ 
duction was dlaappotntlag due to sdveras dJmatk and 
other conditions Not only was the productloa M basts 
per acre lowsr than normal but ths sugar coirisnt of 
tbe beeta was likswlre below the sveragv At that the 
beet growen were paid 176 4w0000 for thelv crop Osn 
eraUy speaking, It takes eight tons of beets to make 
one ton 6f sagar but the refuse la tbe tom of beet 
tops and bast pu^ Is used for stock Ised or frettfiato 

There are 99 sugar bset mlUs in the Uvltsd fiiatsm 
most of wlddi are tocstsd In tbs Statre of Qkltfbfula, 
Oolprade and MifWjpin, which thrss Statre piMure 
tkrewfoorths of our totol mp of jbset tktfkf ^ In 
dnatry however, haa a asninsd Important ptepactlreia k| 
mm of tbe ta^ Slatka asdi gs IPtoola Iowa, Vtbnto 
sou New Tork, Okto and Wiseonsfai and In tha VorU 
west, iBctodlBg WatofiwiMi, Orefiom {dafao^ add 

Uontana* Both ototo aSd best mmm U •sodMd la 

Utah, CMimMo mM «MIM MrtMr mM Mtfr 

Mr or attly laOetoMr tM ■«,■» Iflfciijly 

OT«r Iqr TwWTi M Mf MMtaw mA 

bMto m woMiwii fcArwni Mo* 

la, item whMb aoMiri* 

nOdaM Mirtk ttuowa «w tiNii M MMVaMliMa 
eroM TM avKiM ttriMltM of Mffr ll&MiiM 
& vKKui » or to twM 15^ iMAM KL| »i | Ir 
vMyM, Mill 4 MMtA MW WMd o* 1|» 
ofUwMMa **<*•§• yrteviA^iiiw 

iMta to tM amnt* wM lu » VM iS^ •* kAMMatt 

par tools jnik 
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A nKSnoSM^tlAfok 4 ^*1^ iMB M oMwMHCtiito 

irMpi 0 itSaSMy mm wUMwarilw M ite 
psomiss' of a SNm Jjt^^^ttrgimiiing AtNiWik^Oml^pa 


ilfiro llflvga»'t# Jttd briaMny to i|ioPi9it»i» ire lUr 
lOUr Myto« a 

^ g rsatogt of Ms hfiid, atol is mm to kftdsHsIri a 
rimllar schsme Jhr PaObto Ool Ba has hsetow 
dsnfc of Antlorti College^ askr Dayton, and WOl Street 
Us industrial sntorprlare from thork 

Asaodmtsd wtfh Ur Iteasn la his unusual sduck 
Uonal undsrtaklai an a naadNr of sngtapigiiL baUktok 
ikwyon. fanaers and mannCieturtre, atote cl natfonaX 
and all of at least locat pre ndMnes mass urea ftom 
tbe Board of Trust sre mid they have largely ftonlifasd 
tba money to launch the enteivrisk edth the e im re ctm 
tion that It wUi he Indreendmrt of endowere nt wltldn e 
tow yeera. 

VoUswlag the example of Ur Miwueu* both fueulty 
and atufiento are ex p ecte d to regags In actual esm- 
msiclal reterprlssa part of ths p re creds of which wW 
goto the eollegi. Itls thephto toregsgsas to g tr ueto rs 
tbebegtmrehitiMrNqpeedvullcMa. AremUreQsis 
ordinarily could not afford to pay tha relartoi of thsss 
nMn. But under thg Antioch plaatharwt& git a gi^b^ 
of slightly lass than they havu racetvad ta the core 
merilal fisld Bach depaHownt haad wUl be sypsetod 
to work up a conmlttiiig btiffnere la thla he will bt 
flaanetd by the school and (Oa plant and •qnlpmrec 
furniihsd Aa for aa poaelbli his aaiistaBts Uu 
drets wlU cresUtuto Us woehlng dores Ball sf ths 
precesds of sure recsrprlis bs will ntiln and half wm 
go to the ODikgk 

Moet of the stndsnta wUl spend altwnato pertods pf 
five weres at school and In a usaihy oohmurelal laato 
tuthm where they will be enuikued akng tha Bare 
if their stndlen Then la now befog reoeted on the 
collage campus a conunefdsl machins shom whsre remU 
artlctas will be manufoctured and repair work donsb 
This will be conducted as a commerdal venture by 
stodretk who will ho rreponsibto for profit or loan 
A dairy form sooa wUt be opened under ths sasee phuk 
Other fodustriw trUl be added later fodudfiM a pub- 
Mriitiiy plant, 

Udacathm baa always here a hobby of ndwk** Md 
Ur Uorgan, In a recent interview with the wrftori 
and 1 detoRttfoad that If over ftfo opp o r tual ty canw 
1 would try to flu what reems to ms to be a need. 
Tbe odreugs coUsgs graduate either hes nequirad a 
riasricBl edueatlre with no preparation fire entorfog 
b usi u sre re hd hre faeeene a Ugluy trained todfoklan, 
to the negtoet ef the breedentag foinreres greerel 
gfody 

It Witt be ths kbn «f tide butttatlre to tuen egl; 
not tbs cfosrical scholar hr the M|Uy toriaki ttolmt 
dan hut a man or a woman who Is toiffM el aneh, 
and wbo u toq asmt tfow hre rere^ proreirei^sffpprt 
«m to MM IM M M Mp UMI M t pMw M tlA Vk 
taMA to MM «. iMiMti diKWi* MV eMtoM, tp M 
Ma PNPM IMM 

wa rntm 

IwpwMkt MMI»I ripMlirMlWMwIMMlMBMM 
MM ot MMiMNBr Mkhiiv HWaMM toa mbm «iap> 

^reaA jmA retere tre ^Auto. 
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---—, ^ In ail flHM» 

iraAli ftlOiitlMftVlMlvr* 

m aM Jeiliibo^ M lu» 
w nniMr • oiNmi 
dunifai^ Qi ft fttftiovtd nt 
aiib9w,a»«piaa, k i. 
iHm|W 1»afko4ift aft fttfft o< 
ft* iHMftft MMitwr and 
pataft ftun ft «Hct rolm 
ftr aftftftft wbo an* iMun 
UMT ftftttdfl* Ud MMVH7 
Bl| mjt tin avftor 

Utft^ amt aipi^ tn wad aU 
ora# ft« aorid M ft«r w 
npar Is Iftnr York hoapltsft 
aftd SMtsm XTtdvatiltlw 
*nia nioMft irhleh tr* of 
atnoft^ MS IttAda Is tbs lot 
lowtSf iwa»S>r A idsster 
es«k «£ ths orgsa ft msds 
sOMr ft bM bias wsn nssr* 
ad ivift ftRDSfts. Zsto this 

ni«M ft pftesd s iw jsp nftfts i of pftster« cloth and sins 
sftlfft ft HUffkt ssd fssr to woflu Wbos this ooss- 
poiRkft ft tsb<B oat of tbs mold U unst bs psft tsd 
ths asset doftr of tbs himuiii flsiid. Ikaoe or mosels 
its* ths nftlds sre ss seeufsts as ths body 
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MMi Sffftbbcr for Irritstloa Projocte 

S rftnDUVQ tbs flow of wstsr In ths Irrlgstlos pro- 
jsets <4 ths Wsst ft prookftsd throosh ths use of 
s ss rsh bs f for cftsolss ssmldrcoftr flomssi a dsvloe 
reeiBtft dostgnod and psrCeeftd by Cbarios JS BUunldt 
maasQST of ths ftdsh*Bloxss Irri^Ufsi district, In tbs 
Yj^lma VaUegr, Wsshington Ths moss snd silt that 
aocsBMlats os tbs fttsHor of ths flumes sre rsmotsd 
tW this ttrstass mschsnical amn«MMSt 
A ssHss oftstost^brisUsd scrub bmaliM ft fsiblonsd 
ft a smlrdtils to tbs bsss sod of a trtonfolar fnuns 
whfth ft sapportsd at tho apsac by s small wbool Tbs 
serdbber ft ptacsd ft ths flnins at ths hssd sod, with 
ths bnuhni * rubhUig ^bowW* with tbs ftdss of tbs 
coodtlftt Tbs wbisli at ths front sod of tbs framsf 
Mis os'tbs floor of tbs fttnns Ths YSloeftj of ths 
water ft of softeftnt pro f r MIvs actios to ksip tbs 
scroblMW Is motlos whffs fts wheel guides and hasps 
tbs ditk* from wsdalift A besTjr ins chain seennw 
tbs tlisisas worker ft pUcs and farces tbs bnssbss 
sgaftpt tbs tedsi of tbs tftnns. 

Ths Cftsstog opsTsUos mar bs npsstod If a sbigis 
ap|dksf»ai of ths sembbar doss smH wtflics Of conns 
tea s wt ftm s s of the strssm Is many of tbs projects ft 
to diaeonrafs tbs growth of moss and tbs 
of slit Bowerer, whes tbs carreot Is 
I In Its rats of progMs this ao>sl dsvios ft an 
sftdsst agent far tbs cftantAg of oosdnlt—Bp 8 R 
Ifftftra. 

V0ir Man Lickt Svnds Up VWan 

taUdag matdilns baa found a new nasi Pld 
jm star try to read ths nagw of s rsoord as tbs 
wsat around and 


Hairing ansUMSkal 


started thp cylladtr of coi tr s s rswdved. To cover tbs 
fmt of this anothsr hollow hslfeyltnder was mads 
but this OSS bad a slot about 8 bicbas wide along Its 
csttrs length When tbs half cylinder was pftoed erver 
ths rsvol^ng oas only that part of tbs moving sorftos 
dl?s^ btiiftd ths sUt was yltebllL 
Thus, dUEetsnt tatters of sipbsbst and flgureo, ate, 
moved past tbs opsolng and It was tbs duty of those 
oboervlng tbs apparatus to find out ahkh letlem they 
could read In oritsr woiift at the speed at ahUb ths 
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Thn cwtous csUsctftn sC bsuibes serabs tbs nmas 
sT ths basks ss^ bsttosi of tbs ditch 

mscblns was then moving to find out which was the 
smallest sfts of figures or letters that could be 
reoogalssd. 

During the first evtierlmcat ttie llkhtlug of tft room 
was that ordinarily found In the aorkidHH» or umce 
perhaps four or fl%o units After hII ww* satisfied 
that aegis of tbs siualter lettirv tr figures could he 
dfttliigulsbed sdditloiml Ught v^as thrown od huftic lent 
lamps being used to ralso tlic intenalty of tho light 
from four units to over twenty unite 


amM os tbs nutebftst Of 
eooM pod hsvw-sttd yen 
prsbbbtr sDsid bSTs doos It 
sicispteuay If tbers bad 
bsss pftsty of Hght 
flftlis abls on* 

g ft e srs jtot so ftsg ago ds^ 
to floMtmt » itavto 
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To ths sarprfts of such 
observer tbs Misllsr nndft 
tlnguftbabls rsvolvftgflgorss 
luinicdlatelr took definite 
recognlrabJa shape ^whUs tbs 
Nperd of the machine actual 
U «fcmrd to alow down Of 
ct ume there was no changs 
In speed since nothing on 
the machine was t uched, 
thi <Aly chHogs wan the In 
trefiM ft lllumlnsthA 
n» humun e^e ft itcrhaps 
tlie n> 0 Ht doUcate snd pro- 
(louH klft that uian has and 
\tt jimpli day uftir day 
\(nr by year otAstanil> Ini 
(Milr Its Ull h n( > bv making 
It work under cundldoss 
that ore not < t the beat 1C 
ns tbo fknionstnttlofi show¬ 
ed, the e\e cun see more 
qnltkly uudc-r light of high 
Intensity ft U n »t reason 
able to supiHHs that the eye 
con <I< a certain amount of 
work with much utoie sake whHi the work ft properly 
illumlnatedT Maks sure that >on haxe Hufiklcnt llgb^ 
wliether >ou are naliig a mtuhlne la the factory or readp 
ftg a niuiaslne at home I ncman Damt* 

Muads 

I N the British Jounial of PhyMolog^ fi*r August, 1981, 
Dr D Adrian, of Trinity Collcko (ambrtdge prs- 
ac4its In 11 paiar of some length tlw results of Invca- 
ttgutlons on the ttrotrry of trnUihti fUsses 

Tte chief concluslooB which Dr Adrian reacliea aie 
that In the frogs inedulluted neiwe tin, nlienlate re¬ 
fractory peril d does not come to an end until the 
electric resit mum* hnv alimst subsided riic. gradual 
retom of excttabllltv takes place nfltr the tissue has 
regained Its ii triinil iiotintlal ihls hoUls good over a 
wide raiuEL of tmiiperuture In the surtorius muscle 
tile return of excltiihllltv cc iikm m much more middly 
At room temperature, the nhsuliite r«fra(t»r> i>erlad 
omeaponda to ths rising i>haae of the elen trie r spcsias 
and tlie relatWii nfractiry perl si to Its decline At 
low tcmpeiNture this relation ft disturbed and the 
return of excitability takes place imirc slowly than 
the decline of tlie electric respemae In <!artUnc muscle 
nt imim Umieroture the return of cxciUbltUy does 
lid begin until Just ft/ rc pi Just after Hie complete 
dlnipiHsimncu of tho cltHtric nspense and there ft 
e\li]eiice to shew tint In al h mmJ conditions It may 
be still further delnicnl IcKldentallj the monoiihaslc 
clectrcMardlogrum shews no signs of Mng made up 
f two compc Dents An initial siilke Is ufterved only 
wbem the resimnse bos become dlplia*dr The sopor 
iKriiuil piMise of lecincrj whkh lake.-* iluoe In a tissue 
prfused with an add s Intlon is nut obhck luted with 
any iirulongutlcm of the electric rtspotus dtber as a 
IMsltUe ur negative afrcr-efr4x.t Ail electric response 
set up during tlie miiiemoruiul ihusc of recovery ft 
the heart Is no grtoter than tlie ncjiiiiul althnuah the 
occumpunylng contraction ft Increased Thus the 
return of ezcltahllJt\ docs not necsimaiiij occur ut the 
same time as the decUne of 
the clecdric resismse The 
relation between Ibe two 
processes \arles from one 
tissue to another and ft 
conncHdlon with any given 
muMcle from cme temtierahire 
to another riitre ft often 
no dllftrcnc^ of potential be¬ 
tween a surface which ft re- 
(siverlnk from tlie results of 
e\dtatlun and one which ft 
at rest 

J liesB results, it ft Import 
ant to noU cun bo sncplolned 
satlsfactnrtlv on the mem 
braoe theory hr means of 
the scheme put forward by 
1411ft According to tbft 
scheme the decUne of the 
elec trie rrspimse U caused by 
a reduction ft the permeabll 
tty of the surface membrane 
Slid the return of escUteblttty 
ft doe to a return of the 
membrane from a stable to a 
more unstable condition It 
DOW aniaars more than ever 
probable that thft ft c ow rect 
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A Qimax in G)ncrete Ccmstnictioii 

Erectiiig An Eighteen Storj Reiijj^rced Conoeete Bnildiiig «t • Lower CbifI Tbiut ft StmeWndi 9ted lypft 

,4 By Robert G. Skomti 



Eipaadtd matal wired to fabricated atod niaiorttmunA, pvaparaUiy to MttfaiK tka mlal week la a ear* 
ticftl poefttkm for tko caotiBg of tlio oonervto ildo-wolU 


T HBHH Is s MHtIno uf 
Moahatton Istimd neur 
th^ ^Mtero Old of UruokUn 
ItrldKP Mht<li Is iMinilurb 
known ns tho Rwunip Vt 
this pdnt the uverbunKn Ih 
made up 1 1 KtratH t f dm 
and <oam wnd iud4*rl\lnK 
taverH of muck imd r^nt 
und thin alluvial deponlt 
covcm the hurled rnk to a 
depth of 100 fi 1 1 Ihln 
around naturalh iilwoN 
HunH u hn( of a pruiik iii In 
erecting iind nuppt rttna In 
n niitlsfat tor\ runhl n u 
iiHMlem tow( t Ina biidnt na 
stnuture And >et dinidte 
Hie tdonkiil (unditkn there 
has lieen recmtly reured 
tdlthln thU ana u iuuhhUl 
lHHtor\ rtlnfoned wHurele 
hulldina 

IhiH sktSLraptr la tlie 
Ullent edlttce of Itn kind 
In (xlHiinct und in its lcui 
B tnuUua n number of no^el 
UHthnda Hero euiplovcd both 
to exptdlU txecuthn und to inaute the ntrinffth and 
•tahllitv required to meet the niKilul service fir which 
the building wua deslMud lo lie exact the vtinutare 
Is in thi heart 1 1 the hi h and h atlier dlKtrict of 
New liork City and in IntindiHl to iinsHtr cnnjotnth 
tkvt loft HJid otllci luriNimn hi m the %er> nature 
erf the goods to be nccoiuiiii dated It wim necensan that 
the fl<Mir should be sturdv im ugh to siinttiln unit loads 
up to JXiO iMiunds iier M|uure foot And let It he re 
marked hera that the cost uf tin undertaking was less 
thidi that of a stmetnial steel building capable of 
cWrr)lng tniunlh heu%\ floor h ads 
Having elected to use relnfomd ennerete throughout 
It was at first lielhtcd that on acceptable founOatUn 
csfiuld be prodded be utlllslnk mthi r hmx c'onc n te idles 
The plot iiieBiiurps TO fctt Iv 80 fect the edifice Is 225 
fbet blgti ulsice street loel and from the start It uns 
rec^ojRfilmd that the ccluiuns >\<uld liucc to hear indt 
vidual burdens up to OdO tons This meant tvcptloaul 
cCuocentrktion of Height After further consideration 
It became edeknt tliiil sultui le cimnte |dUs houM 
necessitate fuunUotIuni of such iAm. us to incohe iiro 
hlhltlie exisnse fir excacatlon concrete ahesthlng 
puiDidng and the pruis r unde rplnnlni, < t a laae fid 
>icent building How then Hnssuiqiorrti be provided 
which would safeguard agulnst settlement If the found 
atkm were to atop short of the uaderMng ledge/ Tla. 
poarle was solved bv tlio ndoption of what are tenued 
**prst«iit piles 

Ibeoe oenudst of soccessl>elv assembled sections of 
thin sheet steel tubing 8 fret 
kiirK and 20 inches In dla 
meter filled with cemrett 
-i- the hitter when solidified 
rhmlhg the suissMiuenth ap 
piled l^d rhe first 2 flout 
sections of etuptr steel c\l 
Ihders were driven Into the 
earth bv nw ans of hand ham 
iners Tlie soil within the 
sliort tubes nns then erca 
vated b\ iqiades ai^d spoons 
after Hhlch the metal sliells 
were churged with concrete 
Hie pretest idUs or cuncrrle 
cmhitnits Hero located after 
the ninnm r Indicated In one 
erf the fPUowlnx tllnstruttons 
In pits dug bimath the liose 
mrat floor Tlie next step 
when the plastic muterlal 
had hardened was to trona- 
frr to the pretest piles one 
by one die cnranlatlve bur 
den of the superpoged struc¬ 
ture which h\ then included 
the nearly oc in||eM first 
stnn of the building 
Temporarily woodM 
beams or aboree were set 


upon the tops of the ooncret^fllled cylinders snd 
these shores Hero kmg enough to engage the underside 
of tite HuU girders of the exterior oulunma and ilinl 
hirlv to effect cootocH between the pretest plhK and 
the continuous fiootlnjpi of thf int^or cohunas of 
tlie edifice At that stage the hearing valoa of these 
ou\ei plies HUS estliiuited to be ample to famish a 
preUnilnary support of at least TO tons of weight per 
column Thus uttb a minimum of excavation all was 
uuide right for Hm lisglnnlng of the snparatnicture 
within a period of onlv three weeks 
I he c r six davs later the maiw of the raperstructure 
had become such os to peitnlt snbjeeting a fkw of 
itie piles to a kind test through reaction of 40 tons 
apiece One at a time the wood riioree wera remo\ed 
und Hhenever this was done an addlttonal tube uee 
tinn Has set over the com rote-charged c) Under si 
rettU\ In place Ihls In turn was poured full of 
concrete and a bearing plate hhs laid across the top 
At the proper moment two hvdruulic jocks were inter 
]NNed IjetHccn the bearing plate and the oxteriur wall 
girders and pressure was umdled in an effort to sink 
each of tlie concrete piles until the guge showed the 
desired test h*ad 5\hen the fimrth flisir above lha 
street had been |K»ttred tlie ineroge load on each col 
unin of the hollding was appn xliuutely T5 tons ottd 
Mien ime pile of ever) group wsa subjected bydmull 
callv to Its final test load The evUnders were efr- 
slgned to taka a unit load of 60 tons and to pniva 
tbefr fitness to do this each was tailed upon to With 


gtMHi fin nmrlond tgit of fiO 
par oent The afsrage pone- 
tmtiem tm « iwll uf tide 
was thent a fiaht inlo 
•trwtam al 

md» msntioMd, 

As soon M a cyUiulHr nn 
tooed to sink deepikr tttfisr a 
praitufh of <709 posfids to 
tbs gqiiate liMh, a sM hsam, 
out to fit exsetiy bstwmnlhe 
top of the cylladsr sAd t!bs 
undsrrids of tbs frottns; wws 
Interposed vertlcslly snd 
irsdi^ in idaoe before the 
Ibsd' <m tbs two 4HUMb 
hydraulic tanpi was euiaassd. 
lids eflSctaiilty pr evented 
tbs rebound erf the pile snd 
malntslned the boibofpces' 
■are of tbs soil at tbs hot 
tom «f the cylinder thns ofr 
vlatlBg a ssitismcnt of fi 
Inches or nMMw which would 
have ucturted had the ground 
hud s chsnee to reset bsfors 
a sobwquent ^iptlcatUm of 
the rams. 

One b% one snd at dUfrrent lntsrTale» each plls of 
a group was tested end a steel beam put In place 
Ihe beams were ultlniatety envsioprd In concrete and 
It Is Intemtlng to note that tlie last of the orUfidera 
was not completed nntU the roof had been poured Ae 
should he plain this syste m of underpinning a bnildljif 
allows fur tlie idmultaAeona erection of the e u pe t s tru fr 
tare and the forming of the foundatfoo ^Besides eav 
Ing time and expense the method enables the eemstme- 
tors tu mramift ccsiHliually the strength of the sub- 
atmeture and to make certain that It will cairy the 
overlood without any dinger of aabsldencs. And now 
let us see bow the work was done during the wljptertlnie 
on the other parts of this rather unique edifice 
Prellmiuur) npersMons for the setting of the empty 
steel shells of the pretest piles were taken In hand dur* 
lug the first week in Hepteniber of last year Tbs 
ground floor was begun October lot and finished twenty 
da)a later while the sixteenth floor was completed by 
the 24th of Kebmary lOSl It Is suggeetlve of the 
speed of progress that owing to tndsment weather, 
actirittes were halted for fifteen working days in this 
interval The nensons rigors were very largelr nulU 
fled by precaunons adopted which rendered it foosibtf 
lo push right abend when thr thermometer was well 
below frseslng temperature and herein the engliisers 
and contruftora in charge of tbs offerutlons gave ample 
evidence of their rmourcefiilimM 





As soon as tbs first door was set and shored so that 
It wouM be able to take soy load of sand or stone which 
might have to be placed upon 
It It was covered with pltflkh» 
Ing and upon this was laid 
a system ef ptrforatad staoin 
pt|M IhU installation woe 
so controlled by a serlbs of 
vstves that stsan centd bs 
tetrodnosd of wlU Into tbs 
pl|MS of any boy At ttmsa 
tbs floor sustained foods up 
to 700 pomds per sdoars 
foot On It was bom a tank 
largs nsDogh to hidd gofo- 
clent water for foot or ftYO 

DKCBfM or CODCnCWi UW hH 
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IHMm’ Vior tb» w9Xk ool> 
^iBipip 19^ mm 

«r tU^Mh iaortifef whicb, to 
add^imio ivodMbif bwou- 
llM^lKond to b« aa «• 
osWttt (aiaUtor amUiurt Qw 

4r*tMA ow tho oatiMe of 
ttio Ip ttw fTMt 

awiir tioia tlio cunereto, and 
tBfm tbt oijptvstnto 
MMuBuMora wort dUpowd 

ttM oMcntka of 
U waa cwtomarr to 
tjov a Ifoor aboat oace a 
WNki aiMd tlila tfimd of coa- 
•trndtkm dima&dad that 
gcaat care bo dverciood to 
proTbac OTa ratrt a rtw f tbo 
ffibb matartat Vo tfalo oad 



Vfco antaho-Ww i 


floo ftoora at loast mm 
ftfOlanr tfiorad ao aa to aOPfd a wlda dlatribvttoft of 
tha load UmMigbout the rtpentoa portod of the ooncrete, 
Vba Mflaattn l«ft nothing to gtHonron^ in determining 
tha^aptnal ottangth of the concrete naed, and they do- 
olaad a& tnaanleno tray of teatlng the material at dlf- 
fmnc tlmoa while it wag maturing. Promptly after a 
Awr alab had been poored a dom galvanlaod Iron cylln- 
dero^ Mch 6 lacbea In diametar, wore pnahad Into tha 
plagtle atolf. Iheae eyhndem were wtcaaad In paate- 
boi^ maHlng tobMi which rapidly dlaintograted, thna 
faeUltattng the withdrawal of tlie coocreto-flUed cylin- 
dara wbaoew dealfwL Sathplaa were obtained in thla 
mannor anccaaalvely at the mid of one, two, three and 
four weeiri, which puinlttad the ezperta to determine to 
a nteety the phyalcal propertloa of the concvete aa it 
rtpoMNL Tbta check npon the maturing proceao gave 
the eagineera uaaQranoe that they could reduoo the num- 
ter of flomra aborcd in aafbty whenever, to aave Umo. 
thla aedon waa aspedlafit The concrete emtdoyed. i 
oi'lA.i oomporitton, attained a atrength of fully IjlOO 
poonda la the eouria of 2B daya. BInmp teata were 
made daitr 

Obdoctlfai to reinforced concrete In tall bulldinga haa 
efimi heon advanced cm the accnre that the oolniitna 
wnald be onecoiioinlcal hy reaatm of the large amount 
ef door apace occnpM by tfaeim But in the caae of 
tbCa atm ctnro tbe critic hue been anawered by the 
ndkiprioo of gwn md-door ootanma of not more than SB 
iDcbea diameter, and thla ta tho fhco of tho fact that 
cohunna in lower bnlldinga of ic«malderably loea floor- 


earrytog capacity have beeo^ 
IgiftlM of dttite 48 Incdiet 
dtametor Xo tbe preeent 
Inktmhce thta marked saving 
in afiace haa baen achieved 
thronid) the naa of ipecial 
steel reinforccsiMit and a 
pamcnlarlyrlrii concrete. Xn 
this strocture it hag^ also 
heon found practkaXdo to 
em^py concrete cnrtain wnHa 
on^ 8 Iscbee thick, whereas 
brkH cnrhMn walla in a eteel 
frama bnltdihg would have 
to he U Incbaa thick aat- 
IriCr ^ csty Bulldfng Coda 
raentrenMata. Tbla gain of 
4 lA^ in epoce around the 
nMtrt perimeter and <m euch 
A6of of the edillce U a mat¬ 
ter of eohilderahle moment 
In oMer to ineare acenracy 
«e nee and « vary hTee «d- 
h arp nea to preaeribed con- 
tmin. both fbroalichta and 
bmOudiAto ^were taken on 
nall^diorlnt bntidlngs before 
fbe eo lamn focma wen set; 
met at heeeent teterala 
AMMtbg vnrieue etagBs of 
^Si ^ gnmirvedorandbie 
imm weee^ai^ployed to 
iltnameti Theaa 
lens have inenrad ra¬ 
nt Mf gnlte in good 
t»«n obtained wtth 

alab fbnfepketoe 
tbe 

wSt^hatMinn 
^ dIbAi 
'tMr dna 


I el the aaterlar eenoete after It has been b 

plates, owing to their cbhdnctiytty, served admirably 
to dlatrlbiite tbe heat from the aalamandera—thus hast 
witny the drying out of the ooncrete The depressed 
pend forma won aloo of atiel, and It seems that tho 
appUcagon of tbe metal fortn-pUteo proved oomewhat 
ioaa axpenalva ttian wooden ones would have hem for 
tbe aame woin. 

Heretofore a conridernble dlnMnslonal variation has 
been allowed in rrinforced c o o a e te etructurem but In 
the pnan t instance it was n e ce s sa ry that the derator 
■bafta abould be kept to gnaranteed mesanremeats and 
verticaUy trne, ao that tha dara could be ordered early 
oooogh to have them deliveced protiipciy When the 
building waa only two stories high, the else of the cars 
waa fixed, and from then on the elevator contractor 
was able to Install his goldea with the completion of 
Mch succeeding floor Cters were in service In two of 
the four ahafu a fuU month before the skyscraper was 
turned over to tbe owners. 

Hie exteri«»r aurfuce finish la a feature deserving 
mention, becauae concrete buildings are all too often not 
pleasing In thla respect An unusual method wiia 
roanriod to to assure aaHsfkctkm Instead of employ- 
ing cut Hmeatone or molded concrete bhicks as a facing 
for the two lower floors, the engineers, in order to carry 
out the nwmoUthtr elTW*t la Its mtlrety. adopted the 
novri expedient of casting the stone finish in pliice. No 
cliange made In the manner of fabricating the sleel 
nrinfurceiwttt. other than that % Inrh expanded metal 
waa wirad to the yuds. The niwpe yi^ially dcvoteil to 
flreprooftng waa filled instead with surfacing nmcrete 


k-haaimered 
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Tha dlatanea batweeo tbe ck- 
punded metal and the outer 
fonii varied, according to re- 
(luireiiuviU, frDUi^li4 to^2 
IncheM. surfacing eSn 
creie was hand mixed and 
rattier dry and when ready 
was goidtMi li> means of a 
hnsKt flat chute Into the 
namiw space between tlie 
expanded metal and tbooater 
form Wlien In tswttlun the 
material was vlgi>n>us1y 
ttiiii|»ed with a tamper of rii»> 
iJiil imtiern Tlie structural 
c*»n<Tote wiiH poured betwwm 
the exiiondetl metal and the 
Insldo form The faring 
concrete was handled so as 
efrcctually to iirevent struc¬ 
tural i'fKicrete fnmi woriclitg 
outwartl to the exterior TIiIh Murfurtug i mteiial was 
cnmisised of white l*ortland t^meni and two parts of 
oolored aggregate made up of quarts, feldspar and 
green stone chtjiH. When suitably seasm^ this compo¬ 
sition was basil huminered by stiSM niaaona, and this 
treutnient produced a beabU^I effect Tbe upper atx 
teen atortes were surfaced by electric carborundum 
grinding tniichineii. In atvitnUnce with recognised stand- 
anl iwarilce ' 

Tto Interior concrete whs likewise finished by using 
rieitrU inirborundnin griiidtug machines, and none of it 
was plastered. After grinding, it was sandlloated with 
w(skI thmts. To furilliute this work, special take-down 
rolling scaffolds were built, and these enabled the 
operatives to forge ahead easily and speedily wltbont 
waste of time Tbe final results are quite as guod*as 
sandflouled plastering, much more permanent and onh 
Mlderahl> less otMtly On(« nmre we have proof of tbe 
udaptaMUly of c«imrete for structural purposes, and in 
rearing tliis Ek>s«*raper m are given evidrtice of the 
resourcefulneiM and the Inventive cunning of tbe meflit 
nho ure bent upon umklng the most of this llsxlble 
building laiiterlul At ii very rettuit date such a stroo* 
ton as this oao would lutve l»Km reganled as altogether 
out of the question 

Water Reculatton in the Body 

I N a paiier on ''Water Regulation In the Body," In tbe 
Joarnat of rhitMiotogy (London) for March, Mr B. 
F Adotph, of the I nlversity of I.nmlon, says TIi# 
aOdItlop to ttie Issly of water, nlooe or aecotnpapied 
by \urious salts or urea, , 1 s 
rad (icriuanent Tl»e sof^op 
retiifiKHl for the greatest 
hMiglh of time U 1 per cent 
sodium chloride Water may 
be Hlistrarted fnah the 
iRidy by a large variety of 
inethiMbx several of which 
have hcvn studied rtanpara- 
lUely When no other eoii- 
Mtituent hna been ahatrucied 
meanwhile, tbe body-weight 
If! coiapletelv restored by 
drinking water I'leplcHon mf 
water does mtC Inhibit tbe 
pDM'ess of growth, though U 
weniH tlwt the contracy 
might Ik* antlripatefl The 
excretion of water, riilorldi^ 
and UHNi during a dioroala 
due to iiii> one of tbeiu Is 
by fur tlie nasii accuratn In- 
dicitilon so fur at the dtw 
iHtftnl of the dtagmmticlan 
for imllcutlng wbcriier the 
water of the body Is nonnal 
in quimilo 

Tlie water cuntent of the 
whole orguiilraii U tnUefien- 
dent of (w*cry otlier single 
sulwtunce The ctKiteot may 
he ralMd fay Introducing a 
temporary store of salt or 
corbohydratc, this vrater Is 
not a part of tbe essential 
structure of tlie bod} Other 
than tlUa, no evidence has 
lieen found for a reserve of 
"free* water, and In thirst 
the excretion of water Is kept 
up at the expense of water 
from the tlMaiM themselves 
Tills Is the iMena whereby 
death from thirst Is effected 
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UTMto ft aollft totolfM far 
aaa fit til* MBMra. 

a mtiA tipib 
ttnpMUir K* Uarn ttoftt 
tli«r» k Mtitfaft to pr*- 
ntti a ptoDtoavftiiMr of 
or^SMmxt tidU, glfMi tto* 
MipiMir OQiObtaatloa 
(d ooMta *od preJoeteTt 
Mk natottoa tta pboto- 
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graftiaf roQoni wMcb k 

*11 tfaat I* M|kr*d ftnr tb* ourtnir ranMne and wluNi 
oae* aaOh a tMaativ* k mad* it con be aeat awar to 
tb* imka itiMr* the earvitift machine U operated, and 
anx iMkbtr of dlMct rcpllcaa In rdlef can b* made 
fiM ttr to ear oothlBr of tbeir reprodncdon br caaC 
laf n* oartiDo can be doo* either In relief or lataftllib 
at the wtn pt the operator of the machiiw Mm itm 
aaoMi ltnplki» photoMlptare la a prooeea far wfalcti it 
ta poa tifal e to photoiraph a utter or anj aoitabie eoUd 
ofajeet la aaeli a war that from that idiotocraph a 
caMMt ean be made In ivoir, atabaatar, wood, or other 
mateekt 

It la a Itttie dUBcttlt fat tb* ordinary layman to graap 
hew tbife oaniAia can be prodnced, and to andetMand 
the fhfaory of UMr prodnctloa calk for a kaondedf* 
of matbOttaticiL Bowever, Hr Bdaranda exidaliia that 
tt k neeeeaary flrat to imagliia an optical prcdector 
coftatnMtef kr eat with a Tcry Ion* focne and who- 
Oflfrftc t ed leai and a powerful amirce of lUamlaatloa. 
th* tafedkr haa mtA with ahcoea* a gfutiOlMA 
d eot k t imp of itoottt titoo caodieiiower In ptom of 
ttoo eMpatr laBkm KMk an acoaraUAy drawn IMral 
phakgwph Oft a dkat of ptet* gkaa k naad W* 
Ma ft tom tllB* that of the gre o fo of a phone* 
frapn mcoed. The ^ilrai k pnujected and fartwiifl 
mm m plan* aarfaea at a dktanca of aboat |0 lecc 
ttoia tb* predict o r kna. A camera li flaed to the dde 
of thft projec tor wlOi the nodat polnk of tu Ufbk lytng 
In Ok nodal pkna of the projector lena. For all plwv 
tkal p toi po toa it can be aald that the optical anea of 
Ow eoMra and pro da etor knaea act parallel, and tliftt 
n Uno Jotnlnr fh* c* nt* ra of tb* two l*B*e* k at rldbt 
anfka to tb«n* axea. A ptootagrapiue put* pot in tik 
cnifttm ft( right aanka to the axk of the lena wQl 
pbotoinpb the viral pmkckd on tb* idane aorfaon 
and wm do a* wltboot Aatortkm. 

Ae tootd principle fay wbkh the earring k effected 
k that by gmtltnttog any aoUd object of an Icregnlar 
torftl tor the pkne eartocfti tha dlitorttou prodoced 
In tbepKdacted iplrftl glv* a record of the ofadectf and 


Antnaataa wbkh tranalatoa photographa into ecalptare 

•0 provide meana fay which the carving can be effected 
The photographic nogatl%e obtalncMl k carefully en 
larged on to an opal gkaa which la neceeeary a* the 
exact dksmialona of the enla r gement mnet not be al 
tmd by der eto pment, aa wogld be the cate if ordinary 
bromide paper were need. 

We now tom to the earring machine in which the 
photographic record k ntifiaed to produce a baa-rrticf 
of the aittor The machaftUaU deuik of thla machine 
are eotnewhat eompkx, hot in It* olenMiita the macMoe 
oooakk of three parta U> A face plate, which hofak 
the matarlal to be camd (3) a moring carrier which 
hoUa the photogratdile a ecord, and (8) a highapaed 
drill and microecope mo un ted up together, which can 
be moved In and ont by a eonttolllng icwr Tb# oper 
ator of tha machine mmriy haa to follow the llnea 
indleated on the photograph with the eroeehalra of 
the ndoroaeope, moriag the ml c roacope to do tbia with 
tb* eootroillng arm already menttomd In moring thla 
adcrootop* b* ako mev** th* drill, an that It cota the 
matevkl at varytig dVtba according to the torm of 
the original aahjeet 

Ito t* the praae nt tha imamtor baa worhad with 30 
and dOhnaa par inch, and be flnda that the laUer give* 
a nwr* daueat* and toithfal rendering of the origmal 
Whether fan Incrcaa* tocyood 40 would be bettor he 
cannot ny* hri h* hrilevoa that 40 repretenta the detail 
gtUto eldiriv mwagh wfaan looked at from the ordinary 
dktanot of two or tbrae toet The movemcm of the 
eairier of the enkrgeinat k made to corrMpond ev 
ac^ to that of tb* carrier of the matertul to b* carved, 
both movainwita being mechanically locked together tor 
thk pnrppic Mr Bdmanda baa gnod rrealte In box 
wood, mahogany, and ivory, bnt haa found the greataot 
ana* of Woridng in alabaater 

With regard to degree of relief thle la a qneetlon 
which reqnlrea a good deal of atteottun, av certain anb- 
jacta abow op bettor with a rBlati%ely deep relief The 
Inventor haa toond that portraiture about a third to 
a half of th* full relief of nature glvce the fawt reaulta 
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Static aad Gaaohac 
Vbm 

NH of oQb larg* oU 
componlee haa eoc* 
perlented many llr«a 
du« to the preornc* of 
ototlc elrctrlflty HtiMr 
In the tmik or oerrice 
atatlun, and to etlmlnat* 
thk Arc baurd one of 
Ita emplo j reea haa per 
fected th* ayotom obown 
in tb* oecompanylng 
vl(ma 

Fach oHflUlng pIP* 
at the aer%l<e station k 
provided with a ping 
Hefore tlH driver can 
open thi ttllei tup tor 
the puriK 00 (»r running 
fmonllne or distillate In¬ 
to the tunk uugoD It k 
neocHHon for hhn to In 
sort the plug Into a bole 
In tlic, tiller cap neck, 
as mIuiwu In our third 
\l(w wbkh octlon unlocks the kKb thus permitting 
the cap to he opened The act of tiiHcrtlng lids plug 
(urries off anj nlutlc «listrlclt) ahkii muv be in the 
tank or truck chaHsls thus removing any (lumber of a 
siMirk cutMliig a ttre when tk fllkr cap Is cipened The 
plug k connec tod to ti wire which Is gr >unded There 
Is also a wile mnnected to the end of the filler cap, 
which is also gnmnded In order to complete the cir¬ 
cuit a 0 lO-lnch chain ta attoched to the frame and 
allowed to dr on the ground at all tlafies 
There Is hi 111 BDoiher danger from fire and that k 
when filling sleel druina fnun a tank wnuon Home 
time ago u Kimrk u lilcii was caused wlien a drum waa 
being filled on a ranch started a fire which burned 
the tank wngi n and the bnildlngs on the ranch For 
the purpose of eliminating thk dangir the oil com 
puny lias perfected the de\lce ehuan In the center 
view riita device k prerrided with a spring Icsk which 
hokla the fllliiig device firmly in the hole of tbe drum 
Tb* service station presents about as cxunplex a 
problem aa can be fonnd, owing to tbe numeroas 
sourcoa of static electricity Vnder certain conditioua 
refined oUs passing through pipes generate static alec- 
triefty Faefa autcHnoblle comas Into the serrlce station 
charged with static in some degree appending on the 
weather Should we endeavor to Insulate the car we 
wonUl only create a still greater Imiard due to heavy 
dlscfann,es hence we take tbe oppoelte course and 
make the iwib so eaor that the buIhUng up of a 
charge lieconun unnecewcarr and the oharges are harm 
lemly led buck to earth Thla easy path Is what I* 
known as gnmndlng and It appears quite riniplc 
but OS a matter of toct the several conduits and tbe 
mutcMT frame present a little problem all their osrn 
It would b« well for all autcHnoblllsts tu give smne 
tbougtit to the static problem wUn handling gnsolUM 
Vo doubt too little attentlua has been paid to this phase, 
with DUcm serious arddents as a cnnsequeDce There 
k greater danger of static during crisp cold, dry 
weatlier timn in wann humid vreattier 
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I T IM not alwMjra an mii\ tjUtter to keep a wiieH of 
nrtldea of tlie preaent sor atriotly up to date — and 
iUflkultv turtiH to linpuHMlbll^ when I lie iiew« of ob- 
MHrvftUona ta delaveil tn nkchlnK aatroDoroeni them 
MlVM For example information l« attit dribbling 
in regHrdlng the bright oh^t neon at the Lick Ob- 
aarTatury luKt Augavt Tna gronp of ariatora and 
aatronomera who aaw It on AagQi*t 7th—aa waa told 
Id tbeae eolnmna not long a((D—were not the flrat to 
see the strange rinltor An amateur aatronomer In 
Detroit noticed It the da> before about five degte c a 
sontbeaat of tbe ann Thtn It waa seen, at aonaet on 
the 6th by two amateurM In different fdacea In Kng 
land, and bv nt Uoitt one <ithar In Clermany Two days 
later nn oliMnatlm In the morning aky before ann 
rise was rciiorted bv a friend to Profeaaor Donglaa 
In Ariaonu—bat detulla are not at hand even yet 
Heunnhtle on Anguat 8th remarkable banda of light 
were wiMi ut Heldeltierg c.roaBlng the whole beavena 
wide and bri^t aa the Ullby Wa>» and croaalng It at 
riglit unglea which were at once auapected to be a 
comet ■ tall 

Putting nil these data tngetlier Inconqilete aa they 
ere It aaema certain that we have to do with a bright 
comet which paased perlhellfin late on 
the ?th or early on the 8th at a very 
amull distance from the ran It evidently 
came from math of the cpcllptlc and 
receded shurjily In the same dlrectloot 
so that it waa north of tlw plane of 
the earth a ort»U for bnt u very few days 
tender these clrcamstunces It would have 
been ao fur south of tht sun when at any 
cunaltktaUc angular dlutume from the 
latter that there could have been no hope 
of aeilng It except from Htatlona In the 
aoathern hemlaptiere >\httlier It waa ac 
tnally aeen from some auih point we do 
w t yet know, and we must wait till the 
Hoathem mulla anite to be rare 
It aeema Ukel> however that tbla will 
be one more of the tnatancea^fortn 
nntelr rntbir rare-^n wbkh h comet may 
appear and vuniMh wltlauit a stnglo ob 
servatlnn being made of It whJih hna 
the lenat claim to iHVfbduu The great 
brightness of this cnnitt makes the case 
more remarkable—I Imugh It li Imprtdwble 
that It could fairly he dasiied atbong the 
great comets 1 he lost ila) light tome! 

1610 a wua observed tu full daylight and 
waa probably comparabli with tbla one 
Yet wdthin a coople of weekH it bad faded 
to an Inconspli ooua obie<.t for the naked 
eje uml If mt up at Ibe lotroe distance 
frmn the ran and the cnith, It would 
have bein an inconaplfOoUH obje^^t cum 
{aired with Halle) a comet for Instance 
1 \en tiK latter would coiniaire poorh 
with H really great comet, tbot of 1811, of 
IH&2 or Delavans comet of 161*4 
The pnsent conKt mii) ba^e laisaed 
neanr tha ran than that of 1610, width 
did not cons nearer than about t«n mil 
lion miles. But this will remain very uncertain unless 
rurthei and more aoturute olmenations turn up In 
deed (veu If we had three Hi^omfe obeervatftooa 
(whhb are reqnlred h»r tlie cnlculatkn of an orbK) 
tlie pnibUm for a comet which aiipears oo near the 
ann admits three solutions That U, there are three 
iwaaliu orbits all of whUh would put tbs ctwuet at 
the tdiHMod iNilnta In the heateoa on the three given 
datee-^tliough at very different distances from the 
earth Jjust this hainaned In the case of 1610 a, and 
the flist oriitH which were cnlcoiated differed enor 
mooely for wane computers had hit on one of the 
three pooatblt sdlntlons and some on another Later 
obemations made tt pmslhle to tril with certain^ 
which was right, but wa may not have any of tbeae 
this ttme 
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been vUdble only to southern 
part of Its apparition but 
dlscorertca hag fallen off 

that aoffWitldBMa wrong 4 ^ •r 

TUa affortfg an adratrabiff'opportunity for the ama¬ 
teur aatr oa ower who ins a folralMl smalt triamkipiy 
a clear dkFt and snfBdint patumce HuntliV comets 
is riow sfMCt, but a year or two of honost w«rlc |a 
likely to he rewarded A doswi years ago an imder 
gradsam at JPHoceton, Mr Daniel* becaw In te gra t ed 
Id comet eaeUpg, and in the thr^fchowyhl yoafd^ 
dieoovmd three (y>met»—wUhugr ao 

etrength aa to interfere ndypjMMIege work 
The dnnet haator riu»%Btoridu Ids teleeoope with 
aa eye p iec e of low power Ad laf>S*toh|%P view He 
then goes out on a clear night, pointe his hSeioope any¬ 
where tn the sky and sweeps slowly across the bsaveni^ 
watching the atars as they pass through hts field of 
view Whra he haa gone aa far as be plans to go^ bs 
shifts his Instrument latemity by an amount rather less 
than the diameter of hU field of >!ew, and sweeps baA 
again, co%erlng another tong and narrow strip of dqr. 
overtapplnff the first along one edge Then be makes 
naother shift stdeiWlse and retmus, sweeping out a third 


Reipaiiki «lMMkl Concli ta Geoend 
Ph.D. 



ad Ceuiat Searching 
This wiKde episode emplianlsee an opiol<m which hhe 
been growing in the mtiid of the wriur and to probitoy 
shared Iqr many astronomers namely that the watch 
fur comets has become rather slack since the war, tad 
that It to probable that a good many are getting ky 
undeterted This partlculnr one tn be sure may have 


_ __ 
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Strip and io oa, as long as his patleoes wiK^Cnow 
All through hto ssurch be Is keeping waM for ob¬ 
jects which srs not atardlke in appearaagh-^alBt hasv 
spots or lumps of light If he finds one, tha ebanees 
are that It to one of the iitsay neinfiae wiileh are 
bright enough to be asea In small tetoasopee Obnse- 
quontly be must know enough to be able to fifid out 
the right eaceorioA and dectlnatloii bf the ebjfot at 
which he to looking, and be must have rame sort of a 
catalog of nebuUe for reference * 

noener or later. If be does nut become dtocouritoed, 
racb aa obeerrer will come upon eome faiikt twtoikms 
object which is hot tii the oati^ of usboiaui He wiu 
then watch thto wlrii care, alining It with etoTs in the 
field of TtoWi to sea If it la In motloa Xf It movas 
It to certataly a comet aad hto next duty to to dstermlDe 
Its petition ill the sky as duariy as the tiiaia and meahi 
at hto dlsporal penult, and then to send a to i egrmn tu 
the central station estabHriied by nstroywifisgs to this 
ewntry, to ttae Harvard Osltage O beervatery* a iraHaifr 
Ifig bis discovery, and ifving detalto retaMGtog the 
cMum a poritlon,mptlett and bright^ TltoB«wswt» 
then be seot broadcast by wMUg and other 
will get to wmk 


Tbongh the labora of the comet eeefcra may be kmg 
hl|i rewardi are eonaMerahto. ffboidd he dleoover an 
^**u ltog |toc fo d" fosMt (aa eppoaed to otw wtarae return 
^baa bean predicted and for Which aa epbanwris bag 
been puMtohad In advailee), the cotac t yw be kmnfn 
fay hU name and be will rece i ve ooe of the medale 
Which are raMariy awarded for spidi dtoeor ertoe by 
the Astronoialcal fiodaiy of the Pacific; Tbare to a 
fair ebano^ too, that tha domet iuay tarn out to he of 
aome uonenal Uitocrat, it may be periodic^ or may ooine 
near tha sun or the ssrtb, and hs oonipicttme to the 
naked eye in aach case tha naaie of tha dl aw varer 
bids foir to ba tong rraie mb ered in tha annals of die- 
eovefy Bnt move aattofvfaig than tbeae CUfina to fome 
must he the SMlaeloaaffeBi of the dJeeoverer that ho tiae 
made a rt s fl il te addithm to tha sam af haman knowt 
edge, and borne hto part In that toborioaa eoDeotfon of 
data which forme the vary fottndatloo of the etar 
rising structure of erlrnes 

Tha ttaavraa 

As we go out In the December night for onr raoal 
survrv of the idclcs, we find a ralendhlL|iiloB In the 
sQUtbtoot where AUtobarun shloea overhe ad 

Betrigiieae and Elgel appear betaw with 
the attendant stars of Orton, and lower 
still to the Inopoparable ttrte Te tha 
toft and a little higtier to Promron, and 
beyond still ahovl^ are Castor and Pol 
lux Almost under the latter to Begdhn, 
low on the hnrtson, while ebovA rioae to 
the senlth. Is Oapelto 
The Great Bear to coming up in the 
northeaat, the Uttle Bear and Draco are 
below the pdA and Oaastopeia Is hl||h In 
the northwest Pegasra to ODarai<niooa 
In the west, with AndtooM^ abora, and 
P er s e u s still higher Bridaims and 
Qetua, wUch together fit) the nrathweet* 
m wky have hardly a atngto Miht stra 
Vtorh of tbato, howmav, peanraes one of 
the nearest of the stare vtolbto to the 
naked eye—Cpatlon Bridanl and Taa 
OKI Thera two Stars are both at a die- 
tance of about ten llghtye a rs a little 
farther off than filrios, but probably a 
little nrarer than Proegron 

The Ptaneta 

Menury to a morning star at the be 
glenlng of the tnonth, and rissa Just bt>^ 
fore e A M so that be should hot be bard 
to see. Aa the month progresses be draws 
In hdilnd the sun snd dlaappeaiti, paering 
through superior conjunction on the 87th 
and coming out as a morning star In 
Januaii 

Venus Is a morning star and to also gK 
ting iloeer to the sun. On the let she to 
a Utile less than three degr o ss west of 
UercuTT, and rises atmt ten ndnntcg ear 
Uer, while at the end of the year she to 
only a lltHe more than tan diet f ees from 
the sun, and te simost toot la the Ctown 
Vars to also a morning star, bat the ton to muring 
eastward faeter than he so the two are dfawtog npdri 
He to In VlrgA aad pessee within four degrees «f flplca 
on the Jith At this time he/taw at ftM A. l| and 
Is therefore eegy to era 

Jnpitor end fiatom ere uttu xmt to|p g% By ta the 
morning Vky Betp are to Vtogu taft Tugttee^ with hto 
mart ngdd sMward moMw to um Ifotnm, 

wbiie iSm, reocotly th# jujhr asighboA to fgaitog 
aheaddfACk (to the M fiatara eomee toga 
jmtoiw and rtoee Jam nt midnitliV-**^^ 
boor befoN /uptoiA ao* two haiM begbra hlani 
Vruns tola AquaifoA vtolbto e«to to the eayly mto^g^ 
imA HepinM m CgiMHV o to I tv n M g 
The moSn to to irar fieri: dfitotor itfi A, % m 

1 wtUw auGl <• SB f 


. If MUtiKteauGIW^I 
prai tsiss** 
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^ Bnlu^ VIlOi 

M (hat th* oflea of tha pndr 

F OfealnaHvaii AmosMUm for tha Adraftoa* 

hmM a( W «fi itooDia paaa tram a nprtawt a ttt o of 
tlia hhbual hJaaota to oaa of tba phrKcat orteom, 
thia yai» m trtBbttit aw tomotogt at glvaa plaoa to a dla- 
tfafliUbM inatlniinaftrtan 

giUHy fftiHaia Mtoora la tba aoa of the Bt Ber 
lhta|4 & Moara had JsUa Sophia Oarpantar Moon, 
«a4 via hoftt ta MaHatta, Ohlo» ott Jaanarr 1308. 
Sla Mhar Irtur an anlBoat etatvrma of tba Matbodlat 
Bjp iaiifl ft M Ohvndki who aarred aa an ottov daring the 
Omt waTj ithMiaa (ha rank of Uaataiitiu colooat and 
latar* ah a hMtop In bla cfaardt, waa atatloaad at Im- 
parlhill poahn It waa whlla hla father waa aorrina 
andar Shamwt that tba aon waa bom Hia early adn- 
mtitfi waa vaealTad at variona adioola aa hia father 
AM poatorataa la Ohio and Oolorado, and ha waa 
fltiad ftr l^hb wham be graduated in 168B with tba 
demea «f AJUL Vtaan panraiiig higher atadlaa be re- 
qritedthadagraaof PhJ), taoyeaie later, after which 
he iipant a year at the UArenrity of BerUn 

On hla ntnsw from abroad ha tomed to hla Alma 
lfatiir> add dorlas the yean of 1887 9 be aamd her 
well aa a tutor of mattieaaatlca. But a call from the 
Wmt Mk HA to Konhweetem Univenlty, where 
from 1889 be waa anigtaat profinaon and durAg 1891-2 
anodahi pfelaaA r of matbamtlci 

In 1888 oauM tba moat Impcwtant event of hU career, 
fdr the OAeandty of Chicago, then at the beginning 
of Be davekAment, Avited him to tbe chair of me t he- 
matta and ho became a member of that brlUiant faculty 
of yuAMTAcimtlite who have made that unlveraity one 
of the moat iupArtani factort A tbe hletory of tbe 
xecent graWUi of aducatliin A tbe UAted SAtea, and 
coAgdeuoaaly A connection wlA its graduate acboohi 

Frocn He begAoAg A1898 till tbe preecnt the hletory 
of the department of metbaoaatice A the UAverslty of 
Chicago haa been one of eteedy growth Profeeaor 
Moore A atlU the head of the department, but accord¬ 
ing to a recent ceAtogue he bee with him a etaff of 
mvm a a eocAto profaeeon and ee many more a a ri etanto 
and Mlown Tbo aame authcMltr ebowe that etudenA 
may make a oetocthm from 86 different undergraduate 
couraoe and thm perhape fifty graduaA counee. Pro- 
IMor Moore hue been exceedingly fortunate A both 
hla enteeedenA ond hA enrironment and a review of 
tba furioua departmenA of mathematlca conneettd wlA 
unlverdtAa A the United SAtes would unquestionably 
stew that Ae one A tbe UAArelty of Oblcego A pre¬ 
eminent A tbe amount and AiporAnee of lA orfgt^ 
research, ahn A tbe number and Importance of plaM 
that lA gradaatee hace been called to fill, as well aa 
ftom tbe large number of lA staff that have acbleved 
the honor of an election to tte National A c ad em y of 


IM addition to hA profeaeorUl duties be baa fimnd 
time to devoA much of bla attention to ortgAal re- 
aearGben but tbeee have been exceedingly teebnieaL 
rcbey have been, tor tbe moat pert. A that branch of 
mathatnatlci known aa CMeral Anal>eA, partlcniiariy 
A that portion of the aablect A which there A Avolved 
one or more general cAaaea of general elemenA A 
bikA eaaea effort la ntada to find by aaUable doArmlna- 
tM of teemlnotogy and asaumptlona, general tbeoriea 
of WMcIi tbe claailcel tbeoriea are particular Astancea, 
and which tor AA rmmm have their central toaturea 
A And ao tbe general theory of llne e r opera* 

tkttb whlcb A akA to AtegratAn. haa been bA AvoriA 
Aaldnf gtndy Aa typical of bA thought may be Uted 
Ida theory of linear Ategral eqoatlona 
unalyMa on gene ral***thm of ftia otaarical Wedholm 
HVbwt SduAdt (boory, pre een t a d A 
reoMlIty bA ttwory A genenJtaatlfm of Blbbert^i theory 
of n ed ta rf ouadraA tonne A an Aflnltuda of vartablea* 

tte edltonup of 

AiLnwibraaiMof tba AiaerAra* Mathematical Sodety 
^ wSSrS^^ im WM imlitaBt A 190X49) 
^ mhhioUMUoA oa om>^ 

r<f tte Prw o ^on ot (b» Najtlooal Agd^ 
n PttrAf tbe fTodd War be aerved hA 
> of tte lAtAiM Baaeardi OouncU 
of tar matbamatSeal eomiaittae 

, ItAda bay* bean contorrea on 
hA gveet teowledga of mathe- 
d an tenofufy Ph D. from 
^•^..tteimtaUAgoftbaaauaa- 
, IM te flpom W Ao^, 

hA (Nta tale A1980, and alao 
lama yAtf« 

off taa tewritan Acadttty 
ff ttMAber ef ^ 

_^ (Mf imt and of tte 

flooAty MMa 1906. «A ton- 



aign aodetlea Include eorreapondlag roemberahlpe A 
tte BritAh Aaaoclatlon tor tbe AdTancement of Set 
ence, memberahlp A tbe Imukm MathematUal SodeA, 
the IMtche MatbematlkaaTereAlgung, aud the Circoto 
Matbematico dl Paleroui, and be wan a vin prenlilentj 
of tbe Fifth Atemationet OottgreaM of Malhomatlclana’^ 
held A Cambridfe, JAgNuid, A 1912 
Profemnr Moore Joined tbe Americnn Aesoclatton at 
lA Alrd Waablngton mrrtAg A 1002 and uav ad 
vanoed to Ae grade of fallow a year later He 
naturally afflUated wlA the Section on Mutlientatlca 
and Astronomy, and A 3910 was cboam a vice piWdent 
of the AMoriatlon, preaUUng over the Motion at tho 
fourth WashAgion meeting A 1911 The. high office 
of PrealdvBt of the AnmclatAn A almoat althoat ex 
ceptlon c o n f er r ed upon the toremoat reprtwntutlve of 
acane special branch of sdcnce In Ae 1 nltod Stale v 
and Aeretore Professor MoorFa election nt the Chtrago 
meetAg bekt last December, nt once induatov that A 
Ae opinion of hA ooUeeguea be rankM flr^t among 
American mnthamatlcAna, n dedalon In ahlch tliere 
can be no dtaaentAg volosb 

Zarcotthim, thn Metal” 

O N account of various propartlea and uhea that have 
been attributed A the popular mind to slrcomuiu. 
It baa nt ttmea been atyAd tba *iuystery metal ' says 
tbe l^fiad SUtea Buraaa of Mines An Areatlgatlon 
reganUng the preparation and usee of metallic sA- 
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conlom and lU salU haa been conducted by the Bureau 
of MAee. and the resulA ere now made public 

The compounds of rlrcoulum ha\e nonuroun Impor 
tant uaoa and dtore uaea will doubtlew bo fi^imd In 
YsaUgatioos A roceat years liii\e Indicated Aat sintered 
or coherent Mrconlum meCut Is >Gry re«tatl\e to adds, 
Aat it can be used tor electrodes and It probably wrill 
find metollurglcal uees A steel ctmtalnAg rlrconiaro 
has been proposed for use in armor plate and automo¬ 
bile perts, and Ackri alroDnIora nlloys have been sug 
geeted for blgb^teed cutting tooA and for cutlery 
Kumeroua ortldea A sdentlfic Joumata huve recom¬ 
mended the use of ilrocailum oxide aa a refractory, an 
abrasive a pignuait A paAta and as an opequlng agent 
A enamel ware Tbe salA Im^e been used A tbe texUA 
Adnstry ea a mordant or dye-fixing agency, and also 
tor wsIghtAg silk 

SSIrUte firebrick ara used tor furnace lining as well 
aa tor oAer purposes where a refractory baring a Aw 
coeffidAt of eximasloii. high meltAg poAt, and maxi 
mum realatance to Mag corroslfA A demanded Al 
tteugh alrctmlum oxide bas not proved satAfactory 
tor gas mantlea nor for aro lamps, It has been used 
tor Do^lahAg powders, AsuAton tor boA neat and 
MactrldAt and wWh fair success A tbe Nemst lamp 
BeAg Absolutely non poAonoua, atroontum oxide A 
fiadAg A MB A pafttA and Aequera, where lA resA- 
ttrity to pbyMeal end cMAcaX agenA A proving UgfaA 
vnAabta Aa an abcaatae. alronnla, slrecaUum Mfidde 


and rircunlum carbide are suggested for a vartet) of 
dsn, Ao carbide partlcuArly as a subatltute tor the 
(Uamond A cuttAg glass ^ELrconlum oxide, because 
of lA non-toxic nature Is ustd A place of bismuth, 
Atrate or corbonato A Uoratgen therapy It Ss also 
Said to ha\e simie medidniil vnlue Zirconium oxide 
nnd nitrate have tiecn mf,pste(t tor use A the extrae- 
tl^ of oxvgen and nltrogra frmn tlio iilr There haw 
i1m> been stuhmenls to the effect that the i>\lile may 
lAd use as a tIlUr In tbe numufiu Are of rubber goods 

In floMhllghts ninorphuiiM rlnon]urn mixed vvlth rer 
tain oxidising agints burns with a bright light but It 
Is doubtful whtther the melal would te chesp ciimuA 
to use in place uf the umial material Coherent white 
rlrcnnlum nutal, on account of lA add resistAg pr(»p- 
eiiles 1ms been suggested ns a substitute fur platAum 
In (iwcfi Its aHumi huve been suggested In the 

inanufm ture of rust resistAg apparatus rrodhles 
pretmred fn>iii ilnonluDi oxide were proveil A the ex 
periments of tbe Bureau of MAes to be superior tor 
high temperature work to any cructblos procured on 
the market 

Zinun Is found In confdderalde anunmA A many 
pinctr (U posits derived from dlsAtegration of granitic 
and pcgnmilL rooks 'Die best known deposits In the 
tTnlted States are near Onvn nu<r Henderson OotmA, 
N C and A the WIchItn MounAlns near Ooche Ok A 
/Ireon In found mmit ubundiinth A certain syenites ot 
Nuniuv ond ocfvn, A ir^ Aniline llnuwtnne at Orco- 
\llle and elstwlure In i ansdn Dana stnteM that zircon 
oocnrH In various liKalltleH In North America Including 
lltchfleld Md C'r^ex County Orange t ountv and In 
Ht 1 awrence (ountv N Y mar ReudAg l^ 
abundant 1\ In the gold sands of Burke McDowell Polk, 
Rutherford Henderson imd (dher ctmntle^ A North 
OarollDR with uHtroph\Il!te etc In the Pikes Peak 
region In LI IMso Countv and at Cheyenne AfoontnA, 
Colo Id Cfihfomla and elsewhere It occurs In gokl- 
benring gra>cl*( 

BadiUhtItf (bri/lllti) Is found A largt dcporils A 
Poo Paulo Rrnril llils mineral has qIho been Idmtl 
fled A (ivlon Sweden Italj and Montonu Snniplcs 
of fIrcoQ mind from Pablo Bern h 1 la have been Ave^ 
tlgntiHl nnd re<ently as much ns 1 per cent of some 
of tbe nurlftrlcma sands of Idaho has been found to be 
xlrcon mixed with some monaslte 

In Brazil which Is an Important semrte of Industrial, 
ons It A difficult owing to the hnrdncmi of the ore to 
drill lioks fc r (\pl<»ri\es and in liiuidifag Arge anrounta 
rem»rt Is hud to quite prlmlthe imthcds A large fire 
In built against an iviHimd face of the ore and kept 
buroing for mxerul hours nt the end of which time 
watei Is thrown ujh n the on which troduirs fractur 
Ag of th( mass [srnilttlnh It to be sUdged Ato pieces 
eiiHll} handled b\ cm man Most of the mines are 
man\ mlks from the railn)ud llurses for cith(.r than 
HflddU pun><>*^snn. pnuiicallv unknown and the ore A 
tninsp<»rted to tli* lullruud station b\ oxcarts earning 
ateut one ton each These carts are of the crudest 
cimnicter haring Arge solid, wooden wheels, some 4 
feet In diauater and 0 Aches A thickness From 20 
to g) oxen an gineralh reciulred for each cart, owAg 
to the inountoAous ioucIh 

A New Fire Alarm Operated bjr Smoke 

NbWfoim of fire alarm bus bran Aventad A 
1 ngland It deiKnds upon Its action on the prea- 
enie of smoko and A not affected by texnparatura 
changes which usually are the chief factors In tte 
operation of moat fire alarms Tbe smoke detector 
(‘onalHts uf u metal cylinder some 8 la lung and 2 In. 
A diameter, open at each end, ao that air can circulate 
freely through It, and containing two rectangular metal¬ 
lic. catisult-M, one of which A coiudderably larger than 
the other Tlte detector only one of whUb A raqulred 
for each apartment to be protec ted, A fixed In n hlHt 
central position, to which the smevke oo tbe ctepMlM 
la to cause one to bend more tbau tbe otber The 
dlfferennal movanent A emplc^ed to cq^plete an elec¬ 
trical circuit thrnugfa a relu^ and, bg meana of the 
latter, a large ricgiric bell or other alarm aignml may be 
operated Ihe apparatus can be used either In- 
depenclctttly or A co&Jimc tloa with dete ct ors depending 
on temperature effects, but It A said to ba\e tbe ad¬ 
vantage over tbe latter, that lA aetM is more rapid 
and reliable In many fires dense smoke would bo 
produced before any material riae A temperature oc¬ 
curred and moreover, Ae smoke would nHdly fiU tte 
whole apartment white tbe temperature rise wcnild re¬ 
main purely local for some little time 

More and more tbe advantages of fire detectors of 
erne type or another ara coming to be appvecAl^ esp^ 
dally A c*uuntry homa^ T&A, A large neaaurff A due 
to the fact that Uie Me detector A a fit coinpanlAi tor 
the handy fire extAgulriier, which A sudi an effective 
means of combatting u fire If taken A the early ktngea. 
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Inventioiui New and Interesting 

A Ikpartment Devoted to Pioneer Work in the Arts 



Csrpct renorator for iMme tiM 


Carpets Cleaned at Home 

N o longer need Uie bugy hoiuewlfd 
l>ivk up Iter carpet and wmhI It to 
tbe factory tu Iw cleaned She cun have 
It done light In the houae and on tbo 
rtuor A new machine hue been Invented 
unU l« being uoed with anccem. The 
inudilne liMika eoinewhat like a vacuum 
cleaner In the ctmtiilner that Is shown 
mounted on lop of the carrier a m»1u- 
Mon of lH>t water and pure aoap Is dls* 
solved It mns through a superheater 
at the side of the cur through u regu¬ 
lator which nlloWH the llautd to (low on 
the inside of two bath sponge appU- 
caturs. Tlicfte semb the transformed 
water Into rich soapsuds while osclllat* 
'tng at the rate of 500 revolutions |)er 
minute. Behind this Is a squcoie-rod 
which tNiovescfi the moisture from the 
carpet or rug, at the same time sucking 
op nil tlie moisture and dirt into a lower 
container in the machine and leaving 
the carpet ahitost dry Tliougli water Is 
used as lndlcuU*d, the results arc In no 
sense less unsatisfactory than those we 
have learned to expect from dry-cleaning 



PricM per Poond and per Foot 

R UTAJL deulera In cordage and rope 
And OB a regular tbiiig that th^ 
most sell It by the poUAd, since this Is 
the basis on which It is bought Bat 
the customer wants to boy it fay the 
foot, since that is the way be uses it 
The dealer who Is asked bow much a 
given length of a certain tope will cost 
has DO means of answering the question 
save by cutting oft this length and 
weighing it, and If the customer then 
decides that ho can afford a better grade 
or that he must make a poorer one do^ 
there la a losa So one rope msnnfae- 
tnrer bos carefully figured out the 
weight per linear foot of oil bis ropes, 
and has put the rnsult up in a most 
conventmit form The dealer has only 
to figure tbo price per pound which he 
must get for his rope to let him ont 
with a proper profit The **table num- 



This chart translates baying prices of 
rope by the povnd into eslUttg prkee 
oy ttm foot 


bers” at the beods of the columns oa 
the cJiurt correspond to these prices in 
a simple way, having decided on his 
price per pound, the dealer picks out 
tlie appropriate column and cnctfines his 
attention to It The slide can be ceti* 
tered on any desired column, and tha 
<.hart then telU how much 100 fOet—* 
and by simple celcnlstlon bow much any 
other length—of each style of rope must 
bring In this wigr Um dealer can buy 
by the pound, as be must, and sell by 
the foot, as his cnstoniars must Insist 
upon his doing 

Oeaning tke dosed Car 

A NHW vacuum cleaner, designed and 
built primarily for rieanlng the up¬ 
holstery of closed cant, has just been put 
upon the mgrfcet Bvtry owner of a 
doeed car knows what a problem ft la 
to get rid of the dust and dirt that set¬ 
tles in upholstery It Is the most dUfi- 
cult kind of dirt to dislodge, and yet It 
quickly yields to the vacuum method. 
The powerful suction reptdly drawp tha 
grit into the dust satA as It la l oo sen ed 
from the upbulsteiy 
The cleaner la portable and easily 
carried about from place to places and 
very convenient to operata. Wbao In 
nse it is plaoed on the ground outride 
the cer, awey from the operator, end 
not Intmfia^iDg with bis work. A 10-foot 
length of aexJMe hoee is furnished, on 
the end of which is attachad a swtvri 
hand-trip dr noarie. This copstructlon 
penults fMedom of motion at all a n g l ea > 
regsrdlcii of buw much the boos iq 
twisted abent The bnribeu, of Obtna 
brlstla and leatbsr bound, will not ta¬ 
lar# the BMt drileite fsbrtea. 


An Aeeurata Intamal lOcrowetar 

N the manufacture of riiddsl tools^ 
and In the duitiication of accorate 
machine parts, dlfliculty often is experi- 
enced In meei^ng bores with extreme 
accuracy To fedlitete the toUag of 
accurate intenul measoremeiits the tool 
shown In the occompenylag illustrations 
was developed. 

The operating merimnism InvolnBi 
four roeeeortng jawe having a line con¬ 
tact with the internal cylindrical surface 
to be roeefUTod* and a ntier m ne t er screw 
that controls and registers the poslttoo 
of the Jaws as they are moved in or 
out on incUnod sup porting surfaces. 
The four measuring Jaws, which are pro¬ 
vided with accurately grmind mud Upped 
cylindrical surfaceo, are supported and 
held In alinemcot by eloee-fltting dove¬ 
tail slots. A longitudinal morement of 
the meesttring Jaws of OXNKMnch iu- 
ciueses of decreases the diameter of 
the meesuring sorfecee (XOOl-lDdi. As 
the longitudinal moveraent Is recorded 
with e micrometer screw, extreme ecs 
curacy U osanred. Hllmluatlon of back¬ 
lash In the nilerometer screw and a close 
fit in the dovetetl Jew groovee isroduce 
a tori that U practically aa firm aa a 
solid plug gaga. 

Provtsloa for taking up wear is pro¬ 
vided by a series of serrations on the 
sleeve that carries the micrometer gradu¬ 
ations, and a sliulUr series of serrations 
on tbo knurled handle which is fastened 
to the micrometff aettw By rnovtng 
the gradustod, serrated sleeve one notch 
an'^adjustment of 0.0001-inch Is made. 
Any aroount of adjustment up to the 
capacity of the tool, namely, OOTO-lnch, 
can he secured 

After it is standardised by light wavea 
the micromettf is used to verify the 



Tha Internal ■ti cr e m s t er bsfag chacked 
up an He masler r efer ents ring-gage 


master lAkrence ring gage that acooin- 
panles It The serlee of eoncentrle briei 
in the ring gage U provided to fsciU- 
tate air drcttUtion, which permits the 
ring to accommodate itself rapidly to 
nomial tcmperatarca after It has been 
heated or cooled In use. 

In usev the micrometer U easUy manip¬ 
ulated. It U tnaeited In the bole to be 
gaged with the Jawe underaUe and the 
micrometer heed U turned until tbr 
Jawe are etopped by tSie surface being 
measured. By reCeirrIng to the reeitfng 
the smeunt U rtedUy esoertalned. 

The manufecturaa of this inpniMfi 
tori ittve gone a step further, aad prp-^ 
vided also an InCemal thiuad mlotea- 
eter This oorreriwnds In every detell; 
to the idsia Ifitemal micrometer, qs- 
oept, ae Iddtoated In our pletUN^ fior 
the use of UueaABd nmaenring Jawq tu 
pltca of the plain ooee of the rifigp^ 
inetrament Ttaeee jawe nay be MiL 
vcitii any derived number tud riyfe # 
thrmdsb and the inetnmnC i| wmr 



The interne] micremetec wHh eerew- 
gagtag atteehmenl 


cimitly rigid, la qilta of its control from 
the micromotor ecrew, to insure that 
when the tbreade are once eet in con* 
tlnnatloo of one another so that the 
smuiratua will take the threads of the 
bole beltig gaged, they will remain In 
this adjustment. 

T» Ha^ fhtt Shmrt'Lafgtd Mm 
Upstaln 

ODNDRI) or •lightly dotonMdt 
liersons who have one short leg, 
but who do not under ordinary dreum- 
stancee need to edvertlee their lufinnity 
by wearing a shoe of extra bririit, find 
nevertbelcaa that In going upetalri their 
ditfiiculttee are materially increased. A 
French inventor has brought ont what 
be calls a step-elipper fbr use in ouch 
caaes. Its conetroctioa follows doeriy 
the lines of the oonveotioiua open-bot¬ 
tom cripple sIkns but as the illustration 
at the bottom of the oriumn tndicate% 
it sups on and off with a motion of the 
foot, much after the unpleasant baUt 
of the fomUlor bath rilpper, wUrii le 
always failing away at tbe had. 

The Theft-Proof Cor 

HB lateaC tliM-proef attaefameut far 
the uutemobUe, while a dhriram 
■bowliig Its opmtioo would be retber 
corapUeated, la ea rtt emel y smide In 
form and fiot dUheutt to InetailL ft coo- 
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•tati of ft two-way mltch monntod on 
the mad-goftrd, mnd wired qp in each a 
way that the Ignition current rouat paaa 
thioogh It Thti tt can only do when 
the roQftd dlak diown In the idiotograpti 
la in place and locked in On leaving 
the eatp the owner removea the round 
dlak and pnta In Iti place a dlamond- 
■haped one 'Hda not alone falla to doae 
the tgntttoo drentt, but It oompletce a 
eeotmdary dnolt In each manner that 
any effort to tamper with It, to remove 
It witbont nnlorldng It, to abort-Urenlt 
the IgnltldQ correot around It, etc, will 
reault in aatting off a loud warning alreo. 

One PMtnd df Cotton 

<*DOLl« your own,** an Injunctloa of 

1\ the dgarette-tobocco nianufiictnrer, 
la a phraee that now haa dgnlflcftnce In 
the preparatloo of packogea of cotton for 
roaiketlnir A, machine dealgned hr J F 
Barghaneen, Inveatlgator In agricultural 
technology of the United fttatea Depart¬ 
ment of Agricmtnre, la capaMe of rolling 
cot to n into one-pound padiagm for 
length atandarda M prescribed by the 
Bureau of Markets in the markeUng of 
the staple mo 

The alnople devioe oomdata of an end¬ 
less canvas belt adjusted on four wooden 
rollers, one of which la so arranged aa 
to tighten Macknees aa dodred This 
roller Is controlled by a foot lever, sub¬ 
ject to the mantpulatlon of the operator 
One of the top rollers Is in a receptive 
mood for opening In ndndttlttg the one 
pound of cotton on the oooveylng belt. 
The roller la then Uoeed, and a hand 
Wheel in this instance a when from a 
coffee-grliidlng roftchine—le turned by 
hand half a d oaen revolutions The roU 
la thus formed In this poaltlon the pa¬ 
per for covering the package, with an 
ftdheelve slicker on one end, te inserted 



and ratomatleaBy travMs aitmad tim 
potential bit of cloth A few turns of 
the wheel secures tbs covering around 
the cotton 

Until recently length types of cotton in 
the standardlsalUm of the product wfve 
prepared by band Ootton Hpeclallata of 
the Bureau of Markets, drawing aal- 
arUs ranging from 98000 to 94000, te- 
dioealy cen\erted the soft substance into 
one^pound packages altogether by band. 
Four men, workliig all day, rolled forty 
of the small bundlni By the use of the 
newly buUt maefatne, 110 packeta are 
buadled In eight bonra and the se t 'ri c es 
of three cotton apednllift may thus take 
more naaful dlreedona 

Hie Moteregrde Btaj 

F ive hundred and too acres of pota¬ 
toes, owned by a Washington state 
rancher, were In danger of deetructloa 
by the potato bug The little pests were 
working so fast that It did not semn aa 
though any means of axtermlnsUon could 
possibly keep up with them, let alone 
<atch up with them But the rancher 
was a reaouroefal soul, and he attached 
an Insecticide spraying outfit to the Mde- 
car chassis of his motorcycle, otlUslng 
the power of the nmchine for tmctlon 
and for spraying With this outfit he 
found It possible to epruy 190 acres per 
day with Parts green, whereas a horse 
drawn sprayer wunld by no expedient 
have bera able to get above 83 acres 


A Safdtjy FUa for tha HMBta 

H ubs is a neu and novel oemlfire¬ 
proof filing cabinet for the home 
yast tho thing In which to file away In 
sarance poUclcs lodfce does, cancelled 
checka notes (crtliUuue coupons lionds, 
gas blits, grucoiy billM clothing bills, 
private letters, or nn^ thing else tliat N 
important to put >our hands on when 
the ocr aslon dem oub« 

The average lumw has Important pa 
pern of all kiwis scattered all over the 
house, in bimuu drawers, in vaseo, on 
shelves, in iMNiks undcrucuth dresser 
acarfe. In elosita and In a hundred and 
one other plneos whore half the (Intc 
they cannot evin find tiiem theinsel\eH 
Oftentimes this In the cause of neiioas 
delay and embarrassment In the case 
of a hro thcAp impens which llkdy iik 
not Include the Inmirsnce isdlc}, could 
not be Bgved It Is not bocuuso people 
are careless, but It Is betnuse they have 
really no one good safe plaie to put 
everything of value Jhe new huldir 
encourages a>Btem It nut only SLr\eH 
every purjiose of a safi hut with an In 
dex It (lusklOcs everything tlie minute 
you drop tt in 

This file la made of tlie Ik ht grade of 
thin highiv poIlHluNl ati(oiiH>ldk fender 
steel, sise 6x10x13 Indies holding lOtio 
full sire host ness letters Tlit wclglit Is 
only f«Hir pounds wUliout the index 
There nro no bedts or nuts everything 
la sticurely riveted together 



I%ia m otoccydt cacriad a aprayfaif outfit over 810 acrea u less than throe days 
and saved the potato crop 


With the exceedingly hot, dry weather 
that was so general during the past sum¬ 
mer, a days delay might well have 
spelled ruin for the crop but the iqptor- 
qyde saved the situation 

A SwlTd Ann Hloronieter 
Holdor 

S WITELrCHAlB offloers were freSly 
crltlclaed during the war, but a 
swiveled arm developed by the U 8 
Bureau of Btandarda was aif Important 
factor In bolding micrometers for meao- 
nring pltriMd diameters of screw threads 
for the Ordnance Department The 
simple devlcs is llkewlae of value In 
Umea of peace when the productloa of 
thread gages la eaeentlal, tho swivel 
meohantoal arm filling a nldie where 
the opoflttor Is unable to supply a third 
hand 

romuir IB taitiBC msvw thrMte a 
rigid BMtoaieal an waa uaad, Oe 
gantaa biridliig tba Bderaisater rUMIr 
wltti tfca faeaa paralM to tha azla of 
tfca gaga^ vUdi is tUa inataBoe waa 
Bictwary with tbe uaa of two wltaa 
Tha tima-wiN aathod d iPMaavriag 
gnaw thraada ia Brafarabte, natog tha 
flaiibla ana whiah loaaaa toa nieronia- 
tai with a (rta BoraaMst in tahtag vp 
tta p^tto wltbMto faaea pwraDat to 
tha BBia of tha gaga Ukawiaa, tha ob- 
aataor who la tta poaaaaaar af only twa 
haadg fttdg mhlanry WMBiag to the 


The lUmBinated Scat Dfaiffnua 

A ll «f US have bad the experbnee of 
poking and gnt|>lng about in the 
darkMMMl motion picture tlicatcr for a 
scot that we were not nt nil imre was 
there A California Invention will ob- 
vlato at least the uncertainty. If not the 
groping When there Is thirty pounds 
presMure, or more, on tlie sent mithlng 
liappenfi, when there is not, the seat sits 
high enough, on tha top of a light spring, 
to insure that a contact will be made 
that will light the lamp correspomllDR 
to the seat In the diagram dlsplaved at 
the door No light, no seat so all the 
locomlng patron has to do Is pick out the 
seat he wants and nuke for it 

Why Fire Dcpaiinento Are 
Meteriied 

T HR annual report of the fire depar^ 
ment of La Crosse, Wis, Iropree- 
slvsly lUnstrates the economy of motor- 
propelled over horsodrawn equipment 
Three trlyde oomUnatlon trucks now In 
serrloe travded 701 miles to teopoml to 
280 alarms during 1020 at a total expense 
to the dty of t00(2 89 Daring the same 
period fourteen horses used by the de¬ 
partment consumed feeding stuffli cost 
Ing 92,48318, and the borsrsbuefng blit 
for the year amoanted to 960899 addi- 
tkmal The rscouuneiidatioii that three 
addlttonal traeks be purchased at once 
supplantlDg Dins horsea. probably will 
be carried out without further delay 



Semi-fire-proof file for home and 
general use 

Time Combination Lode 

T his lock dlirers from all others in 
its constructlfm and o|)erutbia at Uie 
some time It Is aOuptHbIc foi gMieral 
UHiM Iht uorklng of it depends upon 
lilt length of Him allowed fui the xne<b* 
auism to operate and this Is regulated 
h\ tU. lndl\tduul Umt 1:4u1i lueehuntsm 
Is madt of three lIo k wliocis and Is a 
fxjiiiplete unit lu ItMlf tin iiumbi rs from 
1 to 60, Indicated ou UluN In Ing con- 
tiolled by suih units Any om of these 
numbers may bo aele«tod for use uud the 
oiN rutor seta tlu* conibinutlun with a key 
accordingly Mhcm two me<hantsnis are 
UNed a (ludee of anv one of the numbers 
of (lO times 60 or 1600 Is afforded, 
three meihiinJMms mabU tlK iqierator a 
(bidce ol 60 times SbOO or 316000 num- 
liers Only two nje< hunlsnm are neces¬ 
sary to make a practical and efflclent 
Working IcKk, the lurxei nuinis r of mech¬ 
anisms being more miieiinlly adapted for 
Bafeh and vaults 

One naiul»er of cadi meduinlsm Is se¬ 
lected to he used In oiwratlng the lock, 
such clioUc being at the option of the In¬ 
dividual user and tiiay lie changed nt 
any time thus predudlnx the poRSIblllty 
of anv pcrsuns oisntag It other than 
the one who knows (lie corublnatlon 
htlber A wntcb or the Indicator hand on 
the dial may be used for iDUntlog tbe 
set onds or exact time when the U»ck will 
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«pen Tl t Indicator hiuult mwto of ndlttm tod TUdble 
in the dark mokes one revoltittOD per eeooiid ro opcr 
ate tlie 1 xk on tb# ootnblQatkm of A Ti turn the 
tndlcat r to the right eo trimr po|»t* to A. This allows 
tbi innhunlsra to mn seven geeoods then turn iDdI 
eator lmm()dUttel7 to B which anows the mechAiilsia to 
ran six Boconds, and the lock Is then open 
To sQlock It tom tlw arrow back so It 
win point to aero The lock reqalres no 
winding; Its Operation being antomatlc 
and It Is made to be used brth with and 
wlthcnt lugs These metbanlsms may be 
Jltted to ordinary key locks thus making 
a eomUtuitloa lock of Increassd cflldcDc) 
and ttsefolness Being operated by cluck 
work mu^unlsm, sU tninbSers sod noises 
ars sHtnlnsteA aching it Impossible for 
anyone to knowdbe comUnatioo of nnm 
bers used and which most be known by 
the person wbCkidthns the lock Tbe look 
can be msde any sloe sod is adaptable to 
all pnrpoees. 

A Carrier for Necktiea 

A QRPAT mnny things have bora devised 
t<i hold ne( ktles I nt few gs Ingentons 
as Uie detdgn sh< sn At a first glance one 
would hardly ai predate how very handy 
this little K11 really Is and the number of 
articles It sill bold. Here we have nine 
four in band tics six U w ties q^balf 
doien handkerchiefs a very neat llTUe pin 
cosliUii In the upper ilghtband corner fOr Inside am 
the tie pins etc and just below that there 
are ft nr pockets to start awiy >oQr col 
lar tmttons cuff buttons shirt studs and I 
other miscellaneous articles to use when | 
needed | 

One < f the best fMtures of this holder 
to that when cne once places the tlos in I 
tbelr pn per | lace they will never need 
to be disturbed In making tbe selection 
of the (ne desired to be wum In other 
words YOU can pick out Just the tie yon I 
want without removing any of the others 
from tlielr respective places whether that 
tie liut^ni t) be on the bottom or on tbe 
top 

A like invention fbr the ladles, made 
up In beoutlful fancy leathers bolds two 
pairs of long gloves fiur pairs of short 
glovsa,* six velto a dosen handkerchiefs, 
balr nets, mlsceHaneouB articles and a 
divided pocket for various slaes of balr 
pins with a pin cushkn in the upper 
rlgbthnnd corner slightly larger than that 
on tl»e mens hirider for pins, brooebsi^ 
lavsMcres etc 

Dnrliis Cuneirn Pwto 

T his wUeel—<ir series of wheels—Ig 
used for the purpose if drying the 
gins qnlckly that holds together tbe 
wooden parts cf a motion picture camera Orderly ti 
The camnas an hum and ptoees of 
wood of snlBdeot slae are difllcolt to ob¬ 
tain Hence recoursn haa to be had to 
Uito method Tbe workman, after glue 
has been applied to tbe proper faces 
dampa the parta In place Heat to artl 
fldaUr applied from below and the tern 
peratm of tbe room to also high. With 
the qritt of tbe wbed tbe fine to dry, and 
the operator Is roady to pot in more pleoes 
to undergo Ow sasM prsosss 

News FicUrgp bjr Wire In Plala 
Mo(4i Cock 

D ESPXTB tbe faots that it wag not held 
nntll 4 p ra„ Pa^lAe standard tone 
and took place nearly 3000 mUso away 
the Los Angeleg f^ei prihtsd. on the 
morning the day after the cmfllct a 
cw rect pkftori* c f the Heinpsey^Sarpsntter 
knoebodt 4Clisrv>vAs much IntMest la this 
aditotOOMBt at the time but it to only 
now that It la poMlble to explain bow the 
picture wito treasmUted The procedure 
was tonptSclty ItieK and seems rather t) 
taka tbe drlttd out of the sails of those 
who have devised sAdborate electrical ap¬ 
paratus fbr t sle g ra i ^ trsnsnitotom of 
pictures. 

A half tone screen was mads by ruling 
lines on send^ve paper or flhn and on 
this a print of toe ortgtnal photograph 


was mode* The Unes w«« cIcmm totidnr 

to main them available os a r ediwee frame tor the 
identtfleatioa of potato on the to se t . This idea la a 
tamUlsjLjMM pstoaps moot often mat to oennaetkii 
alto totmdez fbr a map whars wa am told that 
tnmoUeyllto wlU be found to sectom A4 and Big City 


to&UL ytfftAi 
bottooattd flne 1^ 
% end semeiHMi 



naavtlto 
We could aotaengtryetd 
tbatthtoamt 







Intode and outside view ef the lech la whidi the tune daptong betwesn the 
several tame la aa etoanat la the camblMSltiwi 
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Orderly treaspertetien of all the aaudl sreeageriae ef the aule apparel la hero 

■seared 


m 

jSrt 

eifl^ 

The Modtoi epenmk pMm ^uM 
wtooh touabf toa p totoN ato aeewaiT 
for Its proper fbmu Ptome «f eoome wta 
Inctede all outhase, tlwj wtit tocdodi^ to 
the cam of the agto ptotnmk the totmsl 
Itoee that define tocto garsMtoto, ete The 
oparator msrriy tottows these ttaea with 
eye or pencil aotoa the todax namben ad 
the vaitow itoe toterstotomg torangh or 
close to wuto k posBii , ahd pato thee# oa 
tbe wfifo Bgptaaatorr mnarhs are totoi^ 
larded wham It Is axpsetod that they may 
be of aid to the operation oC rtooPstmee* 
ing the pictnre at the other end. 

Aa a aample of how the tlitav w o r ka , 
the nmee prteto part of toe memMa fto 
ccived. The under wag Jpst toi 

the outUne of tbe victor, and so tatomed 
the receiver by the first word of tlilg por- 
tkm of toe message *Deiiipaay fifidlW* 
Si-tt SAto, fibw-to, to\4-8S; fis- 

S2 8r-80 8Tk MH. 89-79^ 4M9^ dto 
SOiA 44 ^ 0 %. 4fi-6l dfida, 47-aH. otopL 
473t-88k sad so on. It wIB be noted 
that Short ento am here aasd ittosr freely 
If ao points were to be aklppMl, It wonld 
of coorm tom out Chat two eaccesslve sn- 
tHM, no matter how gnat a dtatorsnee 
they might toow to the horlfional (or mr- 
tUal) todsK number, eonld not dlaplay a 
greater diflbraico than one to toe otow 
Index nanmer For every time we eroae 
one of the todex llnee we define a point 
which con be coded. But whan tbe dm 
patrher finds a line that nms to all lii- 
tento and purposm straight from 
to SO^TPk be hegtoa it slmidy Iqr **»»eg 
these two potato. 

It to Plato enooab vre thtafc that with 
tocreaataf ektn In tnuumtoeton and to to 
terpretatlon at the reeelvlng esd this ffr»- 
tam to capatrio of VS 17 good reanttSL The 
Ttoief when It was to do eo tomugh 
use of toe nwlto, rto>vtotod Its tetagrepbed 
ptotnfe bedde toe origtoal Pto o rop gn c l ea 
are easy to And Dempsey to roeomOseUn, 
bat tbs portrait to a bad one^ bto heed pi» 
Jsoto too falgb, Ms right tag to too tUm toe 
ropsaaretbto Ckapmttoes pwstonto itome 
d^rto from toe trim figamef thy rMimto 
man as toowa oa the origtoal, pto Bit 
toom mM be no gHgMaet deoM Oil toe 
one la a mw o du ctlon toe otoer. and ne 
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Mtrtrk IMP iMttr fir fu* mUh 


Wffl SttttVffht Auto Urn? 

H SBB} Ir A tester to demonstrate 
wtietMr certAtii colors are truly 
**|a|t’* when they come Into ccaflict with 
the reya oof the son. Samples of cloth 
^rpd mioas coton are pot Into reoep- 
ta<M and exp osed to the raya of a pow- 
arM lamp that ts rich in ultra-violet 
mya, andi as Uie tnercory vapiw or arc 
If after onderpoltis the test fOr dfteen 
uOiatos they retain the hrlghtoeM of 
thslr hoe, they pass the Inqieetor, 


Tlw TrmyeUnf Senrice Station 

O m of Son Trandaco's laipe garages 
has equipped a number of light cars 
with ipeetal oil tanks and a cabinet that 
carries alt ktnds of grease and tools. 
Ihe cars are driven to the cnstomer's 
Idaee of tmsiness and an hour spent in 
msidttg adjustments, oiling and greasing 
the car^ and teeting and filling batteries. 
This servloe Is given to the regular cos- 
toosry earn once or twice each month, 
or oftener if neceinary Kach traveling 
operator serves eight cars dally 
The truvellng garage is equipped with 
two ISiPlilloQ tanke, one for keroeene 
and the other for carrying cyUnder oil. 
On the back of the car Is a caUftet which 
eaiTles hard-cut grease for filling uni* 
versals and greaae cups, a bucket of 
fluid grease^ with a pump fur delivering 
U, a drain budBet for draining and flinh- 
Ing crank caaee; a battery-testing and 
fmttery-flliiBg outfit, and compartment 
for waste. On ths Inside of the cabinet 
doors axe bradmta for oil cans and 
gteaae cups. The top of the cabinet is 
divided into eectUms for carrying all 
fcln^ of tools and wyqncties. Tbcee see- 
tlcns ate covered with a top that Is also 
a cr eeper , whidi the operator uees when 
qroiklag under cam 



SCIENTIFIC AMERICAN 


the Dmc o( Zflppritn AlnUpn 

R BPOBT No. 117 of the National Ad¬ 
visory Oommittee for Aeronautics 
Is a dlscnssion of the lesults of tests 
with fleppdtn airshtiMi, In which the 
propdtem were stopped us qulckl> as 
IMiedble while the airship was in full 
flight In this paher the author lefrru 
to the theory involved la these tests snd 
to one scientifically interesting fact 
which can he derived from them and 
which has not yet been noted. 

The dilef general queetloa concerning 
these tests is, nf course Dote the negs- 
Uve acoeleratiun of an atruhlp with 
stopped propellers supt^ proper data 
for determining the drag of the airship 
when la uniform flljtot? This can not 
sbeottttely be answered in the affirma¬ 
tive, the two phAomena not being iden- 
ticat In principle. It Is believed, how¬ 
ever. that In this particular case ths 
agreement is suffictAt and that the data 
obtained from the test are the true or 
the approximate quantlttes wanted 



Garage service brenght to your door 


Door Knob and Bdl Comblnod 

B UHOTJIRB and nMk thieves are 
prone to enter without taking the 
trouble to knock. A new mechanism, 
bowevA. corrects this little ovendgbt on 
their part if they desire to come In by 
way of the door As the knob turns, a 
lever la opera te d, conununlcatlng with a 
gong situated a few inches above the 
knob Hie loud peals that Issue are 
guaranteed to give the intruder a bint 
at least of the wtsdom of thinking the 
matter over, before taking farther actioa. 


^ino Tbom with Eloetiidty 

A mong the novelties exhlUtod at the 
reent electrical show In New Torir 
was the electrical bootblacking outfit 11- 
Instrated at the left. The principle la, 
of course, the same as in many other 
fsffitUar devices of more or less the same 
character, the steady patron of the den¬ 
tist will surely rceogmae the fiexlble 
driving shaft Uke the barber'a eleo- 
trical massage outfit the electricat shoe- 
shiner Is moimted on wheels and Is 
trundled about the floor from station to 
statton, Ita cost win probably give the 
Ue to the photograpber'B Athustasde 
csptton '*tbs human bootblack will soon 
bs a mentofy,’* but at that it will pra- 
oumatfly coma into wide usa. 


M’ 


gtTwm in Ship Fktiiw 
11U> itMl idatM of rwtucotar am 
I fend akfec tMr edcaa or boimd 
actoa and tatijaet to vnifoRti flold ptm- 
aora an ceMpoaly nat with In praetlea. 
Tba(»ia> bowwrar, a laefc of Informatton 
to anlda tho dtiUnw in aanigntaf dloMS. 
aknn, and tha objact of a raoMt paper 
hr Or. Banard a i«wa r^xirtad in the 
Lekdon rfeM, Bnfine«rlnjt BnppIanMnt 
wda to glTe mm Informirtlon on thbr 
subject 

So pointid ont that the plattnf vndor 

the “ - - ^ 


land aa g Ofa deflactloa. In ocnao- 

_vea of whjfch «Sct tanSon tajaiporl- 

«iaad, affaetfnf te taaoltint not 
enl, hr 'rtrtan «( W own adhaa bat br 
the hendinv menMat wUcb It a^rta on 
iha hintaSal apart altatathar from tbnt 


reuoUlng from tlie aetlA of the direct 
load. At present the determination of 
stresH Is possible only by subjecting the 
platini; to exiierlment and making a 
matliematioal analysis of the dcrl\ed 
data It does not niipear that any con 
elusive experlnicntM have liecn carried 
ont on BtlffActl ur reinforced plates, and 
In only a tow InHiimcea have free plate 
areas been so treated. Until compum- 
tiwly recent 1> (JmshorH exprcftslrma uf 
liirded tbo only aid to dcfdgntirs, but It 
Is rcuUxed that the resnlu so olttoined 
are wide of tin? tnitli Tlie uuUior dls- 
cusasd the eiToct of fluid pnmsures on 
the ultlnMite MtretM in mild Nteal plates 
when omuUdtrpd >>tntly with the stresses 
Indncod In tho lantertal on account of 
local or structural bending of tho ^owel 
He s|to dciilt vlili the question of stliT 
coed >pr nlnforced plates, and In the 
abSAce ^ oumplete cxiierljikental 1n\eH 
Ugdflait'VnHUe an Adta\or to truce the 
eftect tif the relnfoiveiiient In bringing 
about a redistrihiitloD of stress. Tlte 
Abject finds h}wcIii 1 tiiqillcutlon In the 
dmiKn of sea giflng >*esseln vtiere the 
plating forming tho skin of the outer 
or inner bottom and the dlaphrugni of 
watertight or olltlght bulkheads is called 
upon to withstand stresses duo to fluid 
hMds in Hilditton to those resulting from 
hAdlng monumts. 

A PredBion Indinometer 

T HK Inctlnmucter has heen little 
known until recently except to lho«ie 
who have had to do with airplanes. Tlie 
army flyer knows It as one of the Instru 
mAts A the dash of hU plane that in 
dictttes whether he is aMoeadlng or de- 



Tanifaig the knob rings the bell 


scendlng and nt what angle, also at what 
angle his wings are bonked fbr a turn 

An Inellnmupter has Itecn recently 
placed cn tho market deslgnHl for use 
as a preclslA inictruinent in inerlionichl 
labonitories, iiiHChine shops and tn 
tiulldlng operations. It is a skilfully de¬ 
signed tool cisndstlng of a carefully ma- 
ihlned case of cast nictal cimtalnlng an 
aivurntely adjusted gcur train driven by 
gravity Iniimisc. Tlie two dials on the 
instrmitent Indicate ilegrees and minutes 
rBSpecUvely, the lumd on the ilegree dial 
moving to unison with the Impulse, while 
the hand on tlie mtonta dial Is drivA 
to the mulclplylnggeartraln, enustog the 
latter to make thirty-six revolntluos 
while the degree-dial bond makes me 
rcvolntlon. Tbo multiply tog effect of the 
gear train Is such that the InatruntAt 
gives oagle readtoga direct to degrees 
and mlnntra with accuracy correspemd 
lag to that of a single-dial Incltooroeter 
having a dial approxtomtoly tA toet to 
diameter 

A very Important and Interesting fea¬ 
ture of the deslA uf the InstrumAt Is 
ths means employed tor overcointog the 
inaccuracy due to bearing friction This 
Is aeoompUshed by mounting the bearings 
to rings which axe conoAtrle with the 



Reading anglra directly in degrees 
and minutM from (he dial 


pivots and whUh arc I'tmnoctcd with 
anus or IlvuIh cxtAdlng tiutslde the cuse* 
'lh« lexers nn. prtnhhKl with knurled 
himfOes and in using the InsiniiuAt, the 
operator tiio\cs first one liancllp Ad thA 
the olliir up and down ii few ttiU(*s. al¬ 
low (ng flu* havers lo strike against tlie 
Alls of the slotted holes In ihc case 
Ihe roinhlnallA 4>f the hiiuiiuor effect 
and the oscHlatlng iiio\einAt of tlte 
tsnirlngs around tlie siiafts \ery quickly 
illailhHtes all retarding effect due to 
lieiirtog friction and the hnmls of tlie 
InstruniAt take a ismltlon that gives the 
true reading 

Tills Inclinometer may be used for all 
pUFTMises where the h'ss neeurato spirit 
level, plunds or prutnutor Is now ai* 
plowed, and uslde from Its greater accu¬ 
racy, Is a much iisire himdy tool, as It 
Indlrates not only tlie vertical and hori* 
lontnl, but nil angles In betwcA Kor 
nceurnte InsiiectlA of angles it Is a morw 
usable tiMil than the slne-lmr, as (lie an¬ 
gle ts Indicated direct l>, whereas with 
tlie slne-lNir It Is first necessary lu set 
the tool anil tliA gt* ibruiigh a serlea of 
culculutiuiu before the reading Is ob> 
toimnL 

Attaching the Stopper to tho 
Bottle 

T HK Imttle and the cork need never bp 
Mqsmiled If the method sliown In flip 
lllustratlA be foUowed. As will be noted, 
the devh-o cooslstM of a piece of atout 
b»*nt wire, 4tte Ad iiartly Imped abimt 
the m*ck of the bottle, the other thrust 
through the cork stopper The lootied 
Ad Hlldes up and down the smooth glass 
surface, as re<|ulred This simple expo- 
dlAt Is wttrtliy of consideration by the 
chemist, ph)nfclst, or the woman who Is 
averse to Imping her riiolce perfume 
spilled, especially on good furnllnre. 



Th, atopptr that •Ur* with Ha botU, 
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scnsNTtnc American 


Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Elet^nad Devices, Tools, Farm Bnfdementsi, Etc. 


_ PertMlwing to Aenm—tiai __ 

AKROPLANK WING W ■ Kftomx. MR 
Sogth tith Ot,, Twoniit Wash Tb* prlndpal 
Jwi of the Inventkm In to piwtuee an aeroplane 
jMvlnN wlnite eupportad entlrSty br wbur nptrorta 
aatendlnt froni tba fonlace, and with said wlnir 
aappena poaltfonad^wlttaln the ainio In aiwh man¬ 
ner ae to obviate t«l neoneltr nf tbo nee of etmte 
■ad any wlrae. Aaotber object le to oonetnut an 
neroidaiie In etteh meaner that the wlnv idreoe 
IneMant to flylair vrlll be Iraneferred eo that tbe 
leveraa* with rnpeot tu the fiuwlaire la deereaaad. 

ABROPTANB,—T A. Macponau** 106 Hamp¬ 
ton Ave. Patennn N J The purpoea of tbla 
laventloa b to provide an aeropbuie In wMeh a 
pinrallty of pbnoe that normany fuaetkm as UfU 
Inir pbtHa ere capable of beiaa mantpabted to 
form a paraehnte for reterdlna a faD to tbe 
snnmd la the ovmt of an aerldent, tbe pamalnite 
as a wliofe belnv eapabb of qubk adjuatmeitt j 
alenN the fuaetauce to omupy tba aaaat advantn-1 
jraom pneHlone for retardlna the fiell to tbe areat- | 
eat poaelbb dearee and of melatalnina the ma- I 
ahlne apriaht durlaff tU amdiial downward travel | 
to the earth i 


_ Pertaining to Appard_ 

OARMICNT PROTBCTOR -C. J KlPPhU e/o 
Cbrtotlan Majr A Novelty Co. MoaroevlBe, Ohla 
Tba Invention rebtea to en artbb to be worn 
opoa the pereon aa a gannant protaetor and 
has rrferanra mum partleabriy to a atveaUad 
^lld B Ub and lanitary napkla. Tba primary 
object b to provide a eubetanibny waterproof 
arUeb whieh may be bunderrd without bapatrtna 
any of ib waterproof qaalltfea and eonelrtr ut a 
ahaat of waterproof mmtarbl adapted to o* oi- 
aertad between two ebeeto of oloth nmterbL 

IIOOOAMN —A T Oane Boa 8M Lbboa Mo. 
The laventlan rebtea to focA wear, aad baa for 
iU bbjaet to provide a eonatnaetioa wbbh will 
be atrong and abo neat in appearaaea, wbJb 
obviallair the wmel pnehered appearance found 
adjaeent tba front of a devlee of tbb h i nd . An 
additional object b to pr o vide a eonetruetloa 
wherein tba vamp may be fhrmad to extend nearly 
around tba fmnt part of tba moaaaaia or aatlraly 
th er eover Inetudlng the appere. 


_ Mertrical Dcytem _ 

BLJBCTEtC BULUrriN.— R. ■. JoHBa, Uad 
InfU Camp Gallhid. Canal Zone Panama. Aa 
ahjaet of the Invention ta to provide aa alaatria 
baOeUa whereby taformatkm In tba pn aeeai lnn of 
«a IndIvWaal may be dleaaminatcd among a large 
nvnikm ef parauna attbar by day or algbt. the 
aharaetara on the bulMia board la attbar day or 
night operation baliig farmad by the maalpalatloB 
of a traneadUcr ef tba Mena conatracUoa. 

ASTIFIOIAL ILLtTMIlfATlOM:—G H Ima- 
maMAM. 1 Cbartearda Oardaa Baytwatar, Lon¬ 
don W S Engtand. Tba parttaabr ohjaat of tba 


invantlon b to provlda a matM wharehy tba qual¬ 
ity of light darivod from aa aitUMal aovreay aneh 
aa an ordinary Innandmeant ■laetrta tight bulb* 
may be made to be nbataatlafly equal to daylight. 
The main objeat b to provlda two reflaot or a. tba 
upper radaetor having Ita riflirtliig onrfhaa ool- 
ored. and the lowe r belag opagna aad raOeating 
the mye of Ugbt on tba upper ar main redeetftr 
tba entire aarfkoa of wfalab b aeo or o d In aoiall 
arena with methyl vMat, nttmamrlnA 09$ amarald 
green. 

_ Of InUrtrt to FRrM||jp 

HOPPLS—B. K. Rmint.^o Hui^Cr^ Farm. 
Salmon. Idaba Among the o b jeeta ef tho Inven¬ 
tion b to provlda an animal boppb aapaabtbr 
adapted for naa with borma, whbb ean be 
caally appBad and mmovadt only by a pereon 
ttodmUmUng Ha paenHar feataraa af ope^on 
Another object ta to provide a hopple whleb pbya 
eaally aroaiid the lag tba anhaal above 
hoof aed whiak win not ohafa or broba 

CLBVIB^W Pownm, Route Mow S Aunni 
Oregon. Tba Inventloo ratataa to a davlea need 
as a draft ooupllng la agrtanitoial Implamrate. 
vehlelea or the like Aa Important object b to 
provide a dev le e whld prevanta tba aoenmub- ; 
tkm of dlii. eand and other facelga matter j 
araand the Imk Joint AaoUiar objaet fa to 
pravhfa a pin and alavb devleo whlab b aelf- 
looUng wbbh will not be materlaly aOeatad by 
tbe weather. Which will ba nnllkaly to entok on 
other working parta. and which b aully opatmtad. 
(8ca Pig 1 ) 

..,L, - I-- ..U -A .^ ■ I II WWIT 

Of Gwneral Intoroat 


IXICKINO HOOK.—A. "L. Oamuea. M iuninit 
Bt Brbtol. R. I An obJaet of tbb hivantba b 
to provlda a davlea whkb may fanetion attbar 
aa a keyring, a aoupUng Hnk* or a hangar la 
the form ef a kayriag it wIB prove amuaing aa a 
puiala for ablldrea. A Ihrthar objeet b to pro¬ 
vide a loeklng booh wbfab wlU ba ebepla aad 
praelbal la eonatnwtloru and ooraparaAlvabr bw 
I axpanalva to maaofnatnra. (Baa Fig. t.) 

AIR OOOLKR.—W H Broivn. Box US, Port 
Angelaa. Waeh. Tbe Invantlon rebtea to an ap- 
pamtna for aeoHng tba ab In a bouaa or room 
during hot waatbar An object b to provlda a d^ 
Vico through which tba air b aempaOad to taka a 
elruultaua path and pane tkrouab e ai oa aa over 
eoU water Bewa. and over aatoratod mafatur^ 
boMfag pads to oool the air, wbbh Auallr aacapao 
through aa faa ahamhar aad b dlruatod to any 
deal rad potat. 

CLOTHES HANGER AND PREBBSR^-MAgam 
G HoNmcLT Tulare, OaUf, Tba parpooa of thb 
Invantfau b the provblon of a haagar wbbh ta 
mhuttad to capport man a or womaa'a aulto la audi 
amnnar aa to afltot a pramlag of the lUrt or 
troucere. It fa abo a purpoae to provlda a haagar 
wbbh b adjualabla to aaennimodafa tr ouc cfu and 
■klHa of varfaoa tengtba and to hoM the wimo 
oadar tanafau to attaat pramlag (Bto Pig, B.) 


WALL OONETRUOnOH^ If Nabal, Ha- 
maoao, Porto RMo. An objtot of tho lavoottau ta 
to provldo a rel nf otuod o tr u rtoi o which wU 
grmtbr rodum the eeot of tonoa buBdlag. A far¬ 
ther ehjaat b to piwlda a aoMtnMtlim attbar ef 
the BoUd or hollow wall typo wbbh will ba otroag 
and dBnbla and may ba mmmablad rapidly and 
■ l im p ly A fprtbar objaet hi to provide a type ef 
panabihapad buOdIng hie cka having gw ovad fham 
Mfaptad to rmelv a ratofSorriag fuda. 

MASK.—r M Pun A P T, BOB MatrepoBtan 
Brooklya, N T Tba iavantClau hM tor Ho okjaet 


ktofa* brfalc aa n uunM of «hq warping and 
laaUng daring lha fatfhfag piaoua TW Ato 
wtal aaniataagUfaa tB par aHrt, lima hi gar aul. 
aamaala tH par aou, atofur pm put- 


BROOM HOLDERS OAmag, tlB H BytofU 
Mow York, NT The Invmttfaa Imo tod tttf obfaat 
to provlda a haMer mUh fa atopfal tor «»• 
portiag a d n a hfa aadad btuom whfah p a tmlfa tho 
ready to a if tlpa or luiiivil of tho hroiigi. A 
farther obioot to to prorido a heUor of tho Uaiw 
actor fltatod whlih oaa ha mnBatootafod aad oolt 
at a roaoanoMy low prioa, whfah wU bo Mroag, 


mfap ted to ovarifa the i 


I af tba waarar. 


upper part of tho motartal tonniag tho body por- 
Uoa of the meek, the material hatog ax to ndad W 
yond tba lower a^ of the liimr and body portfau 
whortoy to provldo aa la togral aprou. 

ROLLOW WALL GONVTRUOTZON P 
RiATli. lOBl MoGomalok Bldg., Chloogny BL 
Among tho objoito of the lavoatloa fa to provldo 
a waU eonahruetton la which bellow blaefca may 
ha laid horfaeutaDy wtthoot ox peeing tho voids 
la tho btooka. Tho efaael fa to provldt mttored 
bloeka oo tormod aa to ba aead at the aeraan 
wbfab aHamato with bloaka db ppaad varHeally 
tba ao n a tru e tl eu being aueb that tba volda are 
not only hidden, but the ao umm are faakad to- 
getbar 

ALEAII BALTS OP n yn wn xi| > VMXJfTAU 
BINIC ACID AND QP OXIDIZED LTSALBINIO 
ACfi> AS STABLE PROTEOTtVE COLLOtM 
FDR MERCURY OOMPODNDfi«-Da. Marl B. 
WoivntAMP, 4BB Mth 8t, OaUand, Cahf. Tba 
fbranmat objaei of tba lavantfau fa to pravldo 
pure eoUodlal mereory aempooBda la tba dry atato 
of wbfab tba Behalkaui awy ba boiled wHJmot pra- 
eipiUtiou of tvm auraory The lavantfau rofatm 
to tba alkali lalto af ouldlaad protalMBla aoM and 
of oxi dlaad lyioJbliilo aaH obtained out of m 
aBmmia from egg albumla, or awnun afawmla, and 
tbair am as aompouada tor mad t aal pu r peaaa 

PIPE OOYERv->W L. GUY, IttB Uaaeta Avo., 
Afamada, CaUA Tbb favautiea vafatm to a 
■mokiag pipe la yrbleh It to praatfaaUy Impoaalbfa 
for lira to aeeapa or aebm aooalag ftrea^ tko pipa 
bowl to gat into tba onar’a ayaa. The objaet to to 
prorida a dome ehtpad aovar aapabfa of batog 
attached to tba pipe by manna of a torrufa, aad 
baring a draft tuba extaadlng longttadlnally of tba 
axfa of tba pipe bowl outdda ef tbo bowl Tba 
aovar may ba aaaibr l emovai tor raSlBag or afaoa- 
tag of tba pipai. # 

MATERIAL POB AND PROCESS OP FORK¬ 
ING BRICK TILE AND THB UKB^-L. JoifU, 
»S WbaaHag Avow. Muaafa^ lad. The objaet af tba 
Invantlon fa to prorida a material of a nature 


_ Hsidwsfg sfad Tsois _ 

WATRft OOOUNO OONBtfaUCTION POE 
WELDING TOEOBB8--nJ P QxtMmt and T 
NlrniA P O Box lUS, Soward, Territory of 
Afaelwu Tba priamiy objaet of Gm tavautfan le 
to prorida a water iiifiHng attaHliwt whfali may 
ba applied to a aonvanUoual type of tarob w ttb awt 
de p a r ti n g from or a mt ar la far abanglag tha original 
aonetruotlon of tba tarob A tortber ehjoot fa to 
aonetruat tha water annSng attoahm aut la eoah 
amnnar that water wlU ha oauud to alnulato 
throughout tho greater faogth af tho tarah, and 
thus raanm aOaatlva aaoBag, (Su Pig. 4.) 

TOOL^H. A. WBIUIMN, MIS Pourth AvOk, 
Brooklyn, N Y Tha lavantfau haa tor tta chfaot 
to provide a tool whbh fa prfamrily dirtiiaail to 
toaUltato the adjutamat of tha naadfa valvo on 
tho oarboiutor of a wa U k aow n typo of oar. In 
wbMi tho naadfa valvo U provided with a thraadad 
atom having a to ol reoe l vi n g slot la ito uppor end 
and a BUt around tha atoai. A further abfaot fa 
to provide a toot whfah wOl bo oapabfa of ohauL 
tanaowly ugaglag both tho no* aad the skit to 
adjuat tha valve. 

TAPER GRAB^P L. CMOMtolUB. BIB Na^ 
BlvdM Edmond. Ofcla. Amaug the objaato of this 
Inveutkei fa to provlda a dariea of the a har nator 
■paeUad ritfah may ba Inatoiitly adjusted tor 
different item of wfao. ropo or mbia, and wUah 
win armly grip tba rape or anbfa but whfah may 
ba ually rrianaad whau dmirad. 

TOOIm—E. Faaaii, Bau B7. Ifathnar Mlnaa, Ph. 
The laventloa rofa tm to toofa wad In ongnoottim 
with milroad mlla. Aa ebjaat fa to provldo a tool 
whMi fa fampfa and dumbfa. wbfab haa n wfafa 
raaga of iiijiietminl. aad whfah parmtta of tha 
b ondh ig eftharaUlaanyonaoftour dboatloM 
at any polat throughout tta fangtt np to aad 
wtthlm ahme pnadmlfar of Ito auda. 

SHADE PXXTURB.—W MgNfeAlA Bag SU, 
Ormutopre, N a The tnvmttlou Ima fm tta 
objari to prorida mmhaniwn la aoaaaathm wttb 


aapabfa of thorough eo m o nta tlou, uadm Intwoo 
proamra. wttlmil tba aaaeealty ef buralng la a 
kUn. aa fa nememry fatth ofay. A fUrihar cbjaat 
b to prorida a manna wboraby a tobprndnri af 
blase toraaos stag may ba vUBaad la fnrmtng 
bricks aad tHa la various shapan Impnatkal ta 


shade pfatuias tor pantttttag tho shade to ha 
eparatod by means aonstratatag tho roOor and 











LOOXniO BIKGM OB OOKNSCnOH^—F 3 wlildi foma In th« plp« and again utUlM it alatliaa and a contlnuooa itcar for revatvlng the | tn <har the tracka of amall oliHtrurtlona, and 
Dowum* 4M W lt4th lU Maw York. N Y wtthla il« pmu botler to pravant waiU, and to ormdla to expel the water therefrum (Sm Klir i ' mar he iivtMl aa a brake when xtuppliig the ear 
Aawat the oWaata oC tlw inraatlon la to p r u rlde a prevent Om hot steam fnxa paaalna Into the BOX GLUING APPARATUS.- O A Lfraa. — ■ ■ _-l_ , 

libwa or oo na a t o r , eoo^rlahig tm pl^ or tlMtr rooaa. Rkbwood W Va The invention reiatM u an PertsInlRK to Kocreatlon 

•qahaiMt, adaptad to ba aaanrad to the door and MVTHOD AND APPARATUH FOB PRO- apparatoa for the ahtlnK of paHteboard boxra* and d*it ^ ^ _i- 

Jaaah. I—aatlvaly and ao arraacad that whatiker dUCINO A REGULAR PROGRESSION OF baa for an object the gluing in place of the kaii way-^ f BnnAana, so wav*rv 

the Wait pW la «md or aoi tbai wW prowat tlio MATERIALS IN VERTICAL OVENS.—J n*- o ov ara of the boxn which after being placed on Ottowa OntaHu Cannda. Prlmarlljr the In- 
laovitoWlt oC tbo door In anp dtmtlon wHh m- taaa. II Buo do la Parla. Franco, a platform, am ktld In engagement imUl the alma to aimpUfy the commercial mannfk^ 

••Mt to tk« jMHb «M|ii th. doer b. tint nnlMtod Tb. InTatkm rd.t« to ■ pmkn. putont Rutod shi. le dry Th« .ppontii. U ulaptnl HoiMtot. »■■>» o< ■nlnl. tiire fy ^'lwor». wh. ^ *" ■*^'* 

m tbto M OHy bo nnOMt or norod In it* btowM n tho .»—« Inmtor. whkh oaul.t* of tko wo on ben. ot varlou. idic.. rrfuitkm In >in wlthoot wnkm- 

dbtotkn. S I!^n!!r»,l3r^r2IrZS^^ to In, orl^ncun, fnn th. d,n.n.my e, 

toUNdL-A W UniiiMr, tU 1. Fmnont .How ot onrUnc ■ rorr unldmUt pmnio lirflcnl Dovlcen ^ ii.. . 1 ^ .™i. i„ . 


trmRIIClL>-A W Hfmitro tU B. Froamoot allow of oxortlai a vary oonri daraWo preamuo M^lcnl DoYlcea 

SU Stoabtwi, oau An obioet of tUi Inveation opon tho upper portloa of tfco aolL By tho proo- - - -| 

to to imldo a wronnh whlOh la of attapk and oat Improvcmont tho lantorla] ia otanpria d nnd DOUBLE (MTURENT BYRINUh — J K 
daiahb a una tr uet ion. whlah oxorta a proper grip* fotoed to tmvel thioogli tim ovena and to be dto* MiTOuau.. 021 Cowartt l*laee. Mempbla Tean 
ptai aetton upon tho work and whkh Inunodtotely ehargod thorofroni« thoraby pamdttfni ooatinaooa Thto Inveiitlou haa for Ua object to provide 
foapooda to tbo oonM of tho op oia tor durfni tfaa vartkal oreog to be dtoe h o r god with ot toaat aa g dovico of the eharaefer apeeiacfl by meana 
Miaalai. iripplai and dtoonsaitai phaaaa of Ha mnah aaaa aa tho dlBehantai of ordinary dlaaeo* of which thoromh Irrigation may be bad 
iwaralkm Hnooua hortaontal ovenor at tho aamo ttmo pm- with thoroagb dralaaift. ami wherein with the 


ETTENStON BUUL-F K. F ha wia w 147 W tho oooape of goo. 


uf a aubatantlal reduction in kize without weaken* 
ing or detracting frnm the dnrnbJlity or altnwtJve- 
ncM uf the toy nnd to ovemmut the eommon tcmlw 
nnny of the cam in Jump the track by providing a 
form of mpportlng whccln, and a roadbed wKh 
which the eame wilt coact. 

PrrtaininK to Vehicica 

ANTISKID DLYirC. O 8 Puluam SOth 
flnor Ringer Bldg Ni*w York N Y Tha prf* 


IMth St, Mew Yorit N 


The Invention has TUBE CLEANING APPAEATD&—J 


ayiingn In place In the ravlty tho Irrigating invention ta to provide a do- 

Bointion may bo permitted t« waste or may be ^ of motor vefaktee whloh 


letoimuo nmo partleularly to aa ex te n s ion mW WMm and E. 3 FaaNKUK. Hnydan. Arlaoaa. directed Into tho cavity through the spray ^ twrmanently atUrhed to the wheel and is mova- 
la whtsb the of the mle Is oMaJaad by Tha tove ntl on parttonhurty ralatts to aa apparatus haad bto into and out of operative pnaltion with tha 

mwlag the vaHeua paraltsi eompoalag fbr lOnovlBC asala, afaidga or Inerustanta from the . tire or tmetion surtoee of the wheri Another 

the rule aatoHy Aa objeet la to provide e rule tiibot or plpto of eurfaeo efXMtonaaro. bolkrs, p^mc Hoyera and Thelp AccoMorieo ^ provide mmns by which the trartko 

whieb la adapted for mwsnrtng tnskto diaien- haatofi, ovapoiatora. eoalara and like dsv to e a . ——-- ---Inertaslng ehenimta are locked against movement 

Mooii and to ao caUbiated that tho dktanoa be- An obioet la to provldo moaaa whorAy aHhor pROCBSS AND APPARATUS FOR TMPROV- In both tbclr opemUve and Inoperative poaltlotta. 

Ilqiild, aanLBquM. or parttetoa of aoHd matter qig COMBUSTION IN EXPLOSIVE ENGINES. The device may be used with pneumatk tires with- 
are drawa thrmgh the ttihoo by netloo or pa»v ^ HAtaa and A. lliwa, IM William St., oot Injury to the tire In any way 


twoaa biMe attrfkeaa may ba told dlreetly oa the 
rato. (Boa Fig. I ) 


BtlTT-BOOlC.**-CL Vaia* NandifleW. Oregoii ’T”**"*,.** eGastoi^ dm the Intorior of | New York, N Y An objoet of the Inventlcm Is TRANSMISSION—O fl Puluam aoth floor, 


nia laventlcai rd ate s to books need for haaUng 
kga wban tbo log la tngngad by a wire rope 


, tho tobea wHhoat da m ogi n g tho aaaae. 


to tttUlM the large quantity of beat rcproamitcd ginger Bldg New Yurk N Y The invention re. 


ROT AIR REGISTER.—J It, EumON, CUnton, | by carbon monoxide la the exhaust gases of an totes more paHleulaHy to a driving nM«hanlam for 


known aa tho thtrlrtr Tbo Obioet to to piWvMe Mc^Aa objeet of thto Invention la to prenride a Intornal eombustlon engine, by Introducing axon- vahleks of the self-propelled type. The primary 
a hook of tho Sharaetor aptflftsd whWk saanot regis to r adapted for uao In eoaaaetion with tha lied oxygen or imone along with tho txpkidve object Is to provide a driving mrchanlwn tor 

yt-iifimt Tinfsstfntd anslitantonr and whkh k net ao-oalkd plpdass faraaeoa. tha rag lstor having mixture uf fad since oaone k a much more active motor veUeke In which varintu kpemW may ha 

IWbto to Imnint touUd wHh mud. bvaah and tha maana for entllng off Um vIbw of the Interior of oaldhing agent than atmoapherk oxygen xml ofatafnad without tha um> of tho transmlaaltm 

nha, aad whkh may bo raadOy ottaalnd and Ibo anatai oondnit of tbo fUmaeo from the room therefore all tho carbon monoxide will b« eom- mechanism etirafnonly employed A rariher objeet 

rnanrsd Htto whkh tho oondsK dtasbargoa. and In addition pktdy burned to earbon dloxlife with a ramK of is to provide means for supporting tha propeltor 

_-_r _ I j wmmicnr v mw.r.w. - - - - to eutthig off tho view ghre the rogktar an appear- taoreaslng eflkieaey of tho engine. The Introdue- shaft In such a manner as to permit of the for^ 


eIrmanlAry carbon on the walk of the eyllndera. 
the piston, and the spark plug 
SPARK PLUG - R W Momok 7M RIaHo Bldg 


AUTOMATIC GEAR-RHIFTINa DEVICE, 3 
KrxKBxr 1143 Syaamoro St. San IaIb ObIai»«, 
Calif The bivanUou k daaignad more partinlarly 


nnmr WWWWmr._A j WuXAwa. _■_-■ W anmna ww vww Bivw vw rvBOTw (osrwMinK mwivoF? w, un vnniiw. m n« wuww- mibiz la nirn a mann^ aa lo pvnnia oi tno lovw 

pihN^^Tha lavMk^^ tmaforlto obket to ^ Mrsngth tkn of oaone wlU ako prevent the formation of gnfng operation. 

nrovtla a toehet wrenah havtag vadtoSy adjuatabk > ii -w ■ ■ ■■■ uLLa - . - etomanlary carbon cm the walk of the eyllndera. AUTOMATIC GEAR-RHIFTINa DEVICE, 3 

Jaws whkh parmtt the UTlaih iTasawnaiTUtiti It- JlgcUflM SmI Ifgeluniiegl DtfWces ^ pkton, and the spark plug KrxKBxr 1143 Syaamoro St. Ban IaIs Oblapo, 

Mlf to aata of vutona Mato. A ftwthar ohlaat k ~ SPARK PLUG - R W Momok 700 Rialto Bldg Calif The bivanUou k daaignad more parUnlarly 

to pruilda a isaiTflr ■**fastatifa maeltoalam whiab MUVIHO AND SETTING MACHINE.— 31: Look. Mo. Aa object of the Invention Is to for use with aotomabilea of the eJam using eliding 

wfll ba strigig and ftr^obli, aad not rsadfly dnoa- ^ RWW, ISA i4th BL, Bro<*lyii*N Y An Ob- provide a spark plug for Internal eombustloa gcur speed ehanglng trmnamlaslon Ha principal 

Pfpx Ip |3p ordtoarr auaroa of wwga. ^ Invonthai to to provide a manuaSy muriius which may be quickly and enavmlently nfcdact Is to provide means wherebr a prcikter- 

jin.mMiiimfwui.w t *tow vrtw mxATim w A Niora b to naohlno fpr handHag parquet nalto, wah without tho use of toola. while tba same mined change can be made by the aetton of tha 

•• oomonlr mod ta tojiag Soew. and to I, iBsUIkd upon tho eyilnder of tho engine, and olntch pedal eontroUad by a dUl or tha Uko. An- 
D**™ aaMMktod with the machlno fbr without separaUng tho ekoaento of tho spark uOhi nbj«t la to replaco the shifting lever now 

n _ T autoototkalhr toodlns tho nalk. A farther object plngg. in use with a maehanlam c on nec t ing directly with 

^ to a Snk ^ pwWo a OM^no whkh aooompitohos tho PU*L HKATER FOR INTERNAL COMBUS- the shifting rods, or forks where the shlfUng rads 

Z- driving and aatUng oporatloa at tho aaaM tlmo, bnqiNBS—U A. Couch UO W I8«th Incorporntod In tho cover of the iransmlmkm. 

MHI whlA la. tharoAwa a giuat tlmogavar st. New York. N Y Tha foremoct object of (8« Fig 7 ) 

— 1 aMaiatlna PDMKNO DEVlOE^-a K. tmn% Mt Oatto tha tnvmiUon k to provide a clrnnk ciectriemUy DIRRCTIOM INDICATOR FOR MOTOR VE- 

Avo., BrooUya, N Y Tho Invoatloci particularly operated foci healer, whtoh eonslMa principally HirLRS.-T A Bnarr Pittsburg Calif An oto 
_T»AF,^W BoSdli , HWdlB.11^ ^ ^ almpto aad aakleatly opantad pump of a wire realstanaa dkpoacd aeroaa the earrant Joet of the Invention la to provide a moans by 

Tha BMCH okjart the umhUim to ta pra«m a ^ ^ futatlag typo. An dbjaat k to provide n of caiburatcd air for tho porptme of heating thk whkh the driver of a motor-driven vehlek eaa 


■M tw wHh wring aaloa t ad Java offaptad to 


of the fotatlag typo. An dbjaat k 
darioa whMi In n ilmpk asannar 


air hofora It antan the Intake maalfold. A ftirUwr eonvenlently indicate to the driver of any oOwr 


tha fetoafu anlMt. Om et A^Friaalpal ^ ^ fpmu through the pump aa a rosuR abject k to pravklo an cleetHe rtofstoaeo the vehldt traveHng tn the mino or opposite dlrso- 

abjaria k tha pvaaWas uf of na appBaatfan of tbo oontritogal aetton taking wires of which are so dne that the flow of air wHt Uon tho fact that ho wishca to stop or turn to 

fa ptooo la the lubstfaig foatortacto. The pump ru- not U impeded. the left or right The devke Indkatoa the eoume 

n ^riraa a mtatowto amount of power, and k eom- -^ ^ purwed la front as well as In tho roar. 

ftoa to fhl ctaar of tha Jawa aa aooa aa ihu town -* ^ ^--- miOb. ■* -—^ _^ ^ the devlea being actuated by abapk weahanknl 


ptoaa la tho lobstfaig rasap C o c to. Tha pump rm poe bo Impeded, 
qalroa a mtaUmum amount of power, and k eom- 

Mvu how aurmu lEto okaril paaittou. pooad of a wmS aanibw of parto. RallwaFS ano iTieir Accapaonea 

ap»w notAAPmRLM oou and CRifOK.—F Da-“*****• 

llarfW, Ottftoa, K J Thk laventton rotoSaa to SUPERHEATER-W G Lainxw. to Broad- TIRE CHAIN -M U BamwaaN, OM 
nSStUlff mfl IAeSAUIE ooEapalWa aorm and nhasba for uoo la tha mana way. New York N Y An object of tha tnvan- Faithful Ranch Moore Mont. The InvaatloB haa 

HEAT DEFCBOTOB AND DEAFT GREAT- fgattira of pHeumnMa tlno. Jto ebjeat la to pco- ttoa k to provide a aaperbontar for loooaiotive for Its object to provide a chain whkh k eaalty 
mk DEVfeO^-A* Ir AwaMaw. 9% flpamor Sto dpao a onro aad obuefc ao oonsinMtod that while boikra and the Hke In whlah the Meam-earrylag appUed and detached, and wSI hoU the wharf 
AMMhto Ohto TW Uiiatlnn hW jaiMtakr |Utotdlng aa affsitfra suppert for tho tlra whOo akmonto are looated tn tbo flro box above tho from aUpptng In any dlroetton. Tbo ehaln la eon- 
aatenha# to a davCaa to ba ptooad ovee a bar nor SaOdlng up the oaroam and the tobrk Into tiru briek arrfi nod eonnecled with beadera outsida of poacd of a carlaa of links oaah of whloh etm- 
W 1 Tfirdi ar dbasua farf anabtng afeova to oom abaya, H udD poemk ready dkoagagamoat of tho the boUara and provided with antmnatk damper rftu of a pair of plates spaced apart from oaah 
iTtinsii and tntigiirr thoffama: As Ujari b to bulltwp tin from tha aoea wKh a rnfafanum affoei aoatroniag lambaalam whkh admita air to tha otbur and adapted to extend trauveraaly of tba 
whM b aa aoMlruatod that the m sk* put of tba uaaiatur and with a yinimu** waea oeaupkd by tba auperheatar when the tire and ennnect4rf by an open framework of 
-*rATTL mto awto a —dcawlag of the thu. tbrottk b cbeed aad tha aUam-aarryIng ekmenU ekat ban, whereby the Htu wlH not bo lajaiud 


RallwaFS snd Their Accuuaorica 


SUPERHEATER —W G Lammiiv, to Braail- TIRE CHAIN — M U H Mm wW T r, a/b OM 


Brfbpolhb aoraa aad ohuoha for uoo la tho manm way. New York N 


An object of tha tnvan- I Faithful Ranch Moore Mont. The Invaatton haa 


-tTu^i till tnbgfirr 1 T-t ^*1— as bbjaai la to Vulltwp Un ftom tha ooea with a rnfamm « 
p auvlia nMariaa ithlrfi b aa l u iiel r aito l that tha «« tu pari of tba oparator and wHh a adah 
r-TTjr at Damn tritt araato a wa U au, drawing dbtortkm of tha tba. 
iwi^ h a i wiean tod bwato and toa davba. whlla WASHINO MAOntNS AND OBAEINO 
«lr awMtoSha wHh to* taM and b ■"■a ™ BAJ«&—F B Mana, IM Ebta St., Danvar. 
WNtottor to ton ftom af S a to d tob a tod la t mil fl a il ^ iHvasdor haa bsan gvantod two 

totoaafffrih^hwdldtod. patonta rabtlag to tha mma aubJaat mattor. 


WASHmO MAOntBS AND OBAEINO to iU ^mmUM kr Um ^ (Sea Fl. 8.) 


tba haat of tha flra bos 


TRACTION WHEEL. —a H Scahlam t« 


SAKEmr BRUSH BRAKE FOR RAllAtOAD Fulton St. Now Tevk. N Y The InwatloB ra- 
UOTOB CARS.—B. C (FAUxaa, RMay, Md The latas to a wheal eapidda of uao on traetera or 


MAto FOR OtOmt one haa for Ka Ohlaat to prorida a waahlag Inventloa raUtaa more partkiUarly to eara othar power davbm and vaUeba. and haa for Ha 

fSSS&itr^^ EtoY- ItT sutomlt Ava.* Famw i—b*?- wHh a atothw aradM mato oirang utllbod for varloua pnrpoasa. (nelodlng tha In* object the provUnm of a eanatmatlon wherein a 

rnjr y V toa li -rdT- b to wbu mtoh bat gban a aarrugatad toapa to pro- apaetloB of railway Ituea, tha Invantka being compaiuiMy wide and long bnaa b provided at 

wbwSato h» lubJIii iDaa imy doad a waah-bpaid afftoli toa arrilb haa no Im appUeabla aUlca to nanaatty propaHad eara aa all Gnma as aa to aupport tha naita ou aomMra- 
afatoaa RfOO, and wad dagbr wda a. prujaaHeaia whbb wooU tand to wall aa gaaolaaa eara, whkh are of Utot tbaly aoft ground. Anotliar ahJaat b to proalda 
w aalbariM tbd anoM toa atoChm to haaaom rntgagtot Tba other aralght aa eomparod to athar railway rolHag a whaol which utUlaaa pbataHy mmmtad rfiom 

A rmil irrOT"r b to paoriia tavwtlon pranWaa tor a m o Ub tod drive gaarlag atoak, aad aaally dmllad hy atoned aad oUar and uMana for hoUtag tha rfwaa tn poaHka ao 

ua^toMto^ttoPda^Maff tot ahtowandb waa to onto tod) whE ardelaa. The dirldd nuy bd utUlaad 1 aa to anaaga and abo taava tba greoad raaiWy 


awe m" n >*ai r arJ!*« in »»' w w iv iw n m cw »-' 
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_P ertaintni to A don—tici _ 

DNMtnc irOR COOUNO TKB HOTOM OF 
AIKPLANRB OB DlRIOlBUB AlBCBAFTi^ 
11 B. UoTOT, M Atvam Jmui Junn, ParU« 
Krmiir^ ThA loTMtloii rttfttM tA a eoolliic 
dcrrlee tbc amiic«n«iit of vhlcb effvcta la a 
■Impla and eartaln maaaar tb« Internal Tcutl 
UUon of the A«ll or ennliMt of tba dppamfoM 
uimS for Mrial aavlffatlitt, nlrplantu, dirigible 
baUooai, etc, end alw effwU the perfect 
tooliMt of the motum for web appermtue, by 
pemittlng the utlllutJnn of the direct action 
of the weed of the alnHane to eana* the hot 
air Incloaed In the chamber of the motor to 
alrcnlate 


niABHlJOBT^. m 7«b it. 

Brooklyn. V TC TU Inwotlw ^trtteatartp 
raUUi to a porubla luAUcht la «hl^ «oa* 
daetor neaai la p r or l deA aaaoctatad with the 
battery and lodepaadhat of th* rimll to he 
Ineertlble and removaUa With |ho hattary. aa 
cilatliMrahihed from a eoadvetor atdp oa tba 
ahell at the Interior attd which U Ukaly to 
be damaged by rmural of tba battery eepe- 
clally when the latter ** f ra m ee** to the ehelL 


PerUnuiiB to Appml 


OOKT lOldwkB FAJtTKNBIt-'U UaiTan r/o 
Ran KaetenerXo.. l^rorldroce, R, 1 The oh* 
4eet of thle IneHitlon la to provide a collar 
enoaniay device which comhlnn with clamp- 
log meaua email apDra whlcb fnnetton to en¬ 
gage the Inner aide of the collar wlnga and 
anchor the device to the collar wlthovt tearing 
or otbiirwloe ilcfarlng the outer atarface thereof 
A further object la to provide a faitcoier which 
le eaally aaaorleted with or removed from the 
collar 

_ Elactrical Pcvlcea _ 

STKAM "WALLPAPBR RUIOYKR —A W 
TDOEoa. a/o Tuba Hotel Tulaa, Okla. The oU 
Jaet of the Invention U to provliW n etonm vvmll- 
pnper re m over which la aelf-eontahud and of aha- 
ple end nnHary eonetmettim whleh elaotrlonOy 
geneia te a Ua own etenm In a convenient and en¬ 
tirely aafe maaacr, which appUa the ataam to the 
wallpaper no that the aten m permeatee. eoftena 
nnd looeena the eeme to eSCet the eomploto r^ 
awnl tbere^ 

PKBX7MATO.BLBOTB1C 8V1TCR FOB ICUfll- 
OAL INSTRUMKHTg AND THB UJC1B.-~A. H 
WtUlAWa >817 W 44th 8L. lllanmpolla Minn. 
The foremoet ofaiect of thle invention la to pnv 
vide a p n e uw ato alac t rle ewlieh to be need In op- 
eanting moaleal InatrueacnU an^ u orgniui. planoe 
nnd the Ulie. The devtee le not Itmlted to the 
appUcntion to organe having no luqre. hot la nlw 
n^pied to InaimtnMita having a pneomatle pJaper 
a etfa m. 

LAMP.--a 1. VtUAwr. liif UnWeltr Avo^ 
Hew York N Y The iaventlaa ra la t a a more 
pavtlmlnrly to alectirle kmpa aa ohlnat being to 
provide a lamp which empkwa Iwt • alngle elee- 
trie hdlb nnd whlA fonetlou to Otomlnato tiw 
room aa weU u glvo forth a dlltUeaJ Ught for 
reading A ftarther objaet la to provide a table 
hoop la whieh the Ught from na inaendmeent 
todb la dadeeted upwardly to IHumlnato the room 
and dlftteed downwardly to prevent idara to the 
eyea of thoea eanfeed. 

HBATBR.»L. A. TAonnoB. 411 Graanwieh 
Avc. Oreenw l eh. Oonn. Om of the prlndpol 
ehieeU of the Invention U to provide an ■laatrlenl 
beater eweelnlly dealgnad for warming eonfto- 
Uon batolwa, the enme laekidlng meane far rege¬ 
lating the degrae of hmt and eontrolUag the pro- 
JeettoB of the beat imya to enneeatrate tbam upon 
the batob wUla working the aamn A farther 
ebiwt la to provMe n portable baotar whleb la 
efanple and Ineapiaulve. 

BUfGTRXO BAKOR.-^ A. Ravuowii. fl4 Bo. 
amnlle Bt.. Dwnlng Mew Mexlao. Among tba 
foremoat bhjeeta of the tnranthm la to provide a 
eoneave raeor of the otdiiiery aimigbt blade type. 
wBb a l ee tri aa llr ep ernb d mmu for giving the 
Wbde a ewlnglng eadUng aferoke In eontmdbtiiio- 
tloa to the pamHal or **ohapplng^ atmhe whleb le 
obam eteri etle of rfai trl # nioro In oommon non A 
farther objaet le to provide a nuor wherein the 
epem ti eg m e eh e n i— U eo Inenaad In the handle no 
to prtMot n graeafbl appeamnee 

AUTOHATIG OKVL BYVnEM FOR HOTELS. 
—A. U. Rarnenu nddroae S. W OonUer, ear* 
U 9. Elootrlo Pr edoe U Oorp.. Dnlatb. Minn. An 
objaet li to pnvMe a oaB tfidam which may he 
roadlbr applied to an urdlmury totephone mitem eo 
that thganmr olrenlt wliea mm be need for the two 
pttrpoeaa. A furtlwr objaet le to pravMe a oyatem 
wUoh rwhodim n ameUr eloak. wkonhg the eU 
appnmtua amy be art for enIHng the gnirte at pre¬ 
determined tlmeo. nnd whereby the eatted gneote 
ean cat off the eignal. or w h ere by the gneet eaa 
■Igaal to the Mrrk 

crnnDiT cuntruu inq TBuoraoNu bb- 
CBITEB SnPrOBT—J B. FimBgg, UnlM 
Bldg.. Newnift, M J ThU Invention retatee 
tu deek tetephonea. The ohjeot la to control 
the ewlteh meebantem by no ntenolble 
cHver nipport of the taay tonga type end car¬ 
rying a receiv er at Itc outer end, the receiver 
•vpport whea In foldtd poOHloa opening the 
toirphone etrenlt and when moved Into «g 
tended poaltloa eloalng the eteealt for the 
tfonamlmioii of meemgee. 


Of laUmA t# l*taMn 


apparatus for tillimo tbb soiu-c. 

C Oooiu e/o Rtvldga Land R Havbmtlea Go., 
meekton, coilf The l avea H og hoe r ef eianre more 
pnrtfaalartr to on appamtaa wfcWi hne a rotating 
dement adapted to dig a Iruh. eat op vege t e We 
growth, nnd then retorn the eoB to the ti en oh 
An obitet la to provide na opparnloa la whkb 
the woedo. eorndalke and the Uheare fleet pu ma d 
flat to the ground, are then eat Into pieoea. a 
tranah dug and the looee eoa from the treneh wHh 
the fragmasto again thrown hacb Into tba tranah 


In normal peMMeg OdS W 
dtCte hot esiMb flMm tba 


ATTAORMRirr W*M om^DMirS OAftv 
«A O R Br- F . Pmwai. IW Idtjfc Jkim^ Ad tori e* UU 
MY The pehmwy ehrfert of to te tnv m it tea la to 

whMt M adapted to ba nai4r •tMat to tha aar^ 
rtoge aad aaega tbewffRk- tt la a bnthm ablato 
to aa eonatnmt tba dgvlaa lhab tba eanlaga to 
wbldt It la attoabefl wtt net ho aaWMttad to naRm 
ateahi doe to tba aamylag ef tba vBtin pamwaer 
OAUDISAR^-A* 9, MtoUaR 4t< V Y. VeeU 
BMg. Mew Tevk. The aenetot ebfeet ef the 
hwentfan to to provide a perpihaJ mirodar of tba 
type In whtob aepavato adjaatahh meaaa art pea* 
vMod tor dbatoyhM. U toea il vai y . a 4hy ef «ha 
mon th , the noaro e( the warivdayi end the nuae 


meene tor dtoptoytag the toy ef the month grnml 


CALF WRAHBR^r Bt 
Thle Invention hea tor Re < 
vleo whleb to of eatre m al y i 


If. Sw nn wiek. IB. 
( to provide n d»> 
I and Bght wotebt 


tootare end whhb wlH not work faiavy to the 
animal and to entirely bomana la aB roapoeta, 
nhhongh eftoative In nan The dmtoa. which to 
la the form of an nhunlnnm mo ul h ptot n to oop- 
ported by the neatrtk of the animal. 

ATTAORMBMT FOR TRACTOR WRERIA— 
R. L. POLAMOKT, R No. 1 Bog A Uonden Kane. 
Among the ohjeete of the Invention la to provide 
•n ettnehment ndmrted for tmetor wheMo of any 
chnrnetar no. for Inetaiieat btodetii and tho Uke. 
wherein the wheel aurtoe n aerlee of otante or 
epnn eepnbW ef hdng e rten drd beyond the rim 
of the wheat end normoBy miring held In rn- 
ttneted poeRkm, with meene operebto from n die* 
tnoee. tor moving tho otoale Into np o wtlva pori- 
tJon nt any part of the whool whioh to —g*g«**T 
tho ground. 

KICRIMO DOOT^W Mnjiox, RFD No. 2, 
Watcolt, N T Aa object of tho Invantlao to 
to provide n devlee which can be yeadUy in- 
cured to the hind leg of a cow to prevent 
kldting. A farther object to to provide a boot 
comprlting a epUnt estendlng acroeo the joint 
and at tba front of the rear leg of the cow 
and provided with an arraageauiit of otrape 
which ere paeerd atoond the rear of the joint 
and oeenred to effectoally maintain the ■hleU 
or iplint In poeltlon to prevent the nee of 
the leg for kicking. 

_ Of Qnflffll lEtdgggt _ 

TWINE ROLDRR^W and W A. OUHiM. 
ITM Hlghlaad Ave.. Fottomentli. Obto. Tbo In- 
veotton baa tor Ita objaet to provide a bolde r 
wberoln bags ef vartons atoee amy be meted to 
be wtthdnwn when doeind tor nee w b erol n prao- 
tienUr eU the wmee wMWn tho heUor to utffloed 
to the boat poaelbto ndvantagi, and wherein hath 
twlna and the vnrlow atom of hege are aiieerihle 
from eUber etdo of the beUw 

SPRATUfO NOEEL&-W Lam TMOwnwOe. 
Pa. Thle Inventor hae been granted twe patento 
of a ehaltor antove, the objaat balag to provide n 
iprnylBg noroto deelgned tor nm in e ann ee Him 
wtcb refrigerntUg nppemtna end Mm Uke and 
ervmnged to faiauro n therangb ap ray tog ef the bet 
water or other UgnId Into the air to riflae l a sepM 
eoeUng ef the water tor rooee la the oppaiatoe. 
Another ohjert to to pennH of leodOy aijaaltoa 
the nomto with a view to opmylag the IkaM in 
rtthor flne or eearoe mtot, and to provide a 
■ wi e whMi to very elaimle and net VaMo to 
get owt of Older 

FLUE 8CRAPBL —R Amm. fll« Bteto SL. 
St. Jeewih Mieh. Thle Invention f^lm tothe flae 
sevmpen of the Hud need la eonnaotton wtth holler 
ftaeo. The general perpoee to to ptevUi n emaptr 
hnvtng Intet ch a n gei h to parto, maay ef than aBha. 
and thro adatitting ef etendirdtoatton, tha voitena 
parte being ee anrnaged that In the inmgtote de¬ 
vlee Umt ee nrtItuU n eempev having eonoManAto 
AexIhOtty and adaptahORp. t aget h er ertih a high 
degiea of efltoteaey 

POOKSTEOOK AND THB UKR-X- LaiiaUR. 
INI U Fontafai Ave., Bnan, N Y Ameng the 
ohjeete of toe tnventlen to the p rov ta ion of n een- 
■ U ne tl on whenla the enial folAstg or agoordton 
effeot to pro dn eed at the rods ef the peefcetoteh 
while the a m o unt of high prieed tonthm to >>»• 
date d . Anatom ohieot to to previfle a poshedkeek 
of e eh e t e n ito fl r the naoal appoaroaen hoi dlto 
folded end kpetokers tedtoendso* ef the eentip dr 
body part 

OONYKHTIBUi FUlUfmmR-T, MAmaT. 
»ut Harftek. Mboa The chjeto ef ton tevunfloa 
to to provide a ptoee of toruiteaw of toe tonatoter 
ipaelflef. whieh mey he aolelte and tpelto 4 m^ 
veirtad Into a mie. a mto Mm ttoto and 


PRIOR TAD HOLDRR-^ K. Hmriear,. MT 
BeUanea SU Weanmnwt. T«ea. Thiatavanttea hae 
far He objaet to prevUo a dgrtea ef toe ebaiaater 
Bpealfled adapted ler oaOMelton wHh Iha bangora 
of ga w nente tor oanytag a tag wttb data tbareon 
enweernlng tbo aarmaet rontod ly the banger, 
and wbleh wgr he eaeOy attaehod to the hangee; 

BED SPRIMO AND AUTO OOSHIOH.-A. F 
Smnuc. Nahawfcn. Neto dmeng tha ohjeete of tha 
Invontloa to to p r av H e a o aP Per tla g rorlng ai^ 
waged to obtain a meabnam of v mill guy and 
o ae btonte g afltel, and wbeaten meana are pre- 
vldad in aennoitlen witb tha main epetote lb toe 
term ef anaHtory rortago at the top of too antin 
epriam for bnldlng tho main egrings tn p w f te 
vetotion wtth rmmoi to onto attwr wkBe nk the 
aame ttom permitting thorn to ytoM tolmalto 

BLASnO AUTOMATIO ADJU8TABEB 
BLASTUfO aHBI.I>r*B. L. Baamair, IL F a 
No. S, Xnoavffln Tgm. The I n ve atto a vtidtea to 
ihoito for htoatlag In ooni minoe. reek gnantoa and 
tha Uke. The ohjoet to to provide a eheU ef onto 
i ber aa t e r that afl the re uah eme ute ef the eoal 
miner or other aeor aro nwh end whereby anyj 
d t ffe r enem tn the etoe or depth of hotoa ot ton 
■ m o unt of powdor noedod for a eirtala tool are 
antnmetImHr anrnaged for In the eenatmmtien of 
UmehiB. 

MEDIOAL OOMPOUMD^ & WtiDBim, m 
& 4tBd St. OWeagov II. The dhjete ef thto 
InventicMi to to provide a eanmoand eepaetolbr 
[adapted for nee In the tv eetmen t ef naarototo. to 
he neod entivnally The eenumand to eoatooeed of 
the Mtowing lagrodtontei htoek g a n- p owder, tole- 
roform, bee f gaU , and atoehaL Tha aompawi amy 
he need In the oome meaaor aa a kitoirot en any 
part ef the body 

PENCIL ATrACHmmr.-H. W Owu, 510 
W diet it. Mew ToEk, M T Thle tnventlgB 
relaiea to attaehmenu for pane and penella 
eiid pavtalna partlealarly to a dgrtoa odaptad 
to aapport one end of tha pan or pmll to 
which It to attbehed out of eoataet with the 
deto or table open whleb toe pen or panall 
may reet The primacy ebjeet to to oaaattmet 
* devtee whleb may be attached wtthoat ehaag- 
ing the ooaatroetloa of tho pen or pMfl. 

PORTABLB HOUER-4C. Blai, ISM W tlbt 
St Flaea, ChkagD, DL As Object cf ihe to- 
v ea t len to to pi wfldc a pcprfatole bafldlag 
which when gmim hl ia dees not look Mka a 
portable balHHng bat Rko a boOdlng ef rego- 
lav eoaetittrtlen, by joining the different hnito 
together in each mann e r that the jotote ave 
not n a tl mdi The gntli ate dmtonad to totem 
lock one with toe etbec^ ee there to wnemt 
Uted vtcy Uttto bteMig of toe dlfftoeot earn 
ttena whUh may ha fgtokly amnnbtoi. and tha 
loner and eater walla provide a dead ato 
%maew 

PIN TICRW/-^ F Wwnm, flflg W. flfltth 
St. New Trot. M T. Amoog the ebjMte ^ 
toetoTeatkn to to pcevlde a tiefcet which smy 
be agpUed to a giiWiMit In each toagMC that 
R to nemmaiy to flii ig ton ttoM to actor 
to rtotete the iggMi a faKher obleet to to 
provide a ttabot in Whieh the pototed tods df 
the plaa a*e coMenled and eovered oe thgt 
one hasdtteff the S flitew t to to so dangv of 
■cratehtog h^ bdbdi 

COlfBIlfBO J^mM BTRAP AMD AMK 
8UPPOBT.~-A. PoMSa, 14S Bpetotot Hr 
BrooHyto H. Y. Tha tovwattoi Ntotoa to top- 
porta Ibr.aad ju an toeertto tiroea atoUmtil 
to dmidtsnfetolr held up toe arch and 
the anUa. and to preetot th« fliit flnto 
within tha titoa towtoy gtetog to 
eootfoct to the wearer etoeftoffywhto 
An et^ la to eoato to t b* Mto flt^ 

OMb to s po rt Into m tikRto todtacrtonMite 

vegttto to prtteBtoTS^^ 

necito. tolto A btotototto bff.toto^iK 


tito im$im 

pb IwdFAgb tott topfwAtoito toiBltot'^tototobfl to 

toe tos^ilwtoto i biMli totog ttoks to ytolto 

ef Si adlMflnbto onMctlMt iNntoto whteh 
Wtodgmnteef toehwiMSSdtotoflteiptoS aS 
toeilmi peMtoto wUheot dSbywr «dthe tecto 
ereitarhlsE 

ARimc^AL totoPM MW Ain^ 
itoR ARincC4U^ IT. itto 

dtopi P c O fftetodt qdt Thfl ebdeto eC tha to* 
Ttotttote to p^vtob 8R wttfletoi wM tows 
or titoOar dvtMk tomtom to etojto ceittogn ^ 
tor e ate e U a g b pdip u M. Anofhar totoeC to 
to prwvlda an idwfidtoptr eftong bs4 d p nb ie 
totoctoto wblto eas ba readily toffM ahMt 
A tt othe r tojeet Ik to pMPlk ^ tok PMuiwflMtskw 
of thd a te teii St s gRsiwiiia k i V tow sept 
lontopD or CAflTiNo>«irp xmmt, iwt & 

nth it, Haw York, H T. jng Ipytotteg to- 
tatea to a gto tbnl of eaattng wbitoby n mbtol- 
He membro to tha p rceew ef betog itemed to 
rigidly aeegred to an aliaady f ir m ed mr- 
bet toe lennaitlnn tishedylas gteesglh sad 
dm Biipptog gwaBftote to flmt toe one mwflte 
her woou net eventaaRy biiimi detokbefl fWto 
the ether It to prtmbrlly tatendefl tor wee 


rolee, etc. 

lNSBPriCPRr-A, (to wer AMenL<lfl RtTtoSU 
Hew Yocto M. T. Thto temtittiti to mgmtoto 
vabmbia to toe ehtentiaatten of htebogi ondMMr 
bmme peeto. Tbo ebjert of toe favailieg la to 
provide an toieiMilfi whtob le htobbr r^-irw 
to tomitei and wfcon itoee f In an totomei logten 
wlB romate la ptoee tar bng pertofi of ttom 
wttheut being Mown sweff or heemnlng deteknentoi 
te toe bmito Of hwMn btingn The tagreOwte 
ore eo M e we t Znid • parte, emm I part, yotow 
point powder 1 part, end egeaa potoi Rotoder 1 
pnrt 

TOOTHBBUlfU-a B. fliaamr. Heowert 
Teaaa. the laventbm retotee ama paiCleatorIr 
te the toub to h mdef type ef hewto iflwHd to 
olean belh eWm of the taeib and tbi anuktam te 
toe gmne at the none ttaML An totoat to te pro¬ 
vide a oaneirwetom wheroto a fUght rtetey motoin 
of toe toe balvee of the bwnh my he oltelte te 

bring toa pr em ni e en toe tipe atong toe gmn 
mofgtoi wbero partem etonteng to mam te bn 


GHBOK FROTBOm^. 9 DThmof* gilrma 
toward to a n e b a n , 44 Oe«m SI., Bropklm. H.T 
Tha tnv g rt ton afena te providi a iSaelt prmamw 
whltii wOl pdmorlto be te ante a tiemrte eoto 
tiromi en m te pmmlt te Re being ptoete ^en 
the martot if a mantoal dgnim Altetoroeh- 
jem to ton e n a mro o H en te a devtee whieh teal ba 
Vgbfl and e m npe et ee tote R amy As 
e or rite to toe peehm. limt a ebedt may be 
meihte te provia t the ■■ nnnl being mtote or 
toe wvttlen nodtor ntorowtoe tetoied. 

OOFY HDtPBR-X. K teCmaWK 451 Mate 
■en St, Mew Terit M T, Tha lavenHea peg. 
tetoe mate parilemarty tea deeiee ter eappertiag 
la a vtoiml paoMon manegvapharff netobaehe or 
mher eopy. II to toa pvlmaiy dhjem te pevvito 


mem te toe eopy ro rried. and aHana by whieh 

mowmee* te toe amehm may he adMte te 


MOM4L1F DBVnnu-J flU tomnmt adtomn 
Rtibon farttobi Ml W. 11001 St. New Yerte 
N T, The fnvumien rototee to a dartaa eaaa- 
prtoteg a oymiaa eos whieh whoa te pM to 
aw^ artWe te fuu kwea i ter amg or 


lag o^SSite amiaa'^e!r*f teptevSt 

titoPbte. teU eap tovflw s vent eiNsla« nten- 




AttOTo-a. itlMR. W«t 
v V Aa AtNl i« «h. I 


mf/wwwg to tosn toMMW vim 

k Dta-m-VM* avl 
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mi tmmmimg Hm dtUirsr sMun or 
In MUm m ■* hniiiwi, at a 9 r 


mtf fa Pt Mtr 1 
last li to tlofir 41 
otkar iaM I* ■ 


tlOOIL-«i OunM, lit 1. nn tL. Nmt 
Ywfci V T Th« faPMiUuii wan partUalirly 
nIMm to Mhto«M towcas wUih ai« ««paU« 
to Mtvnal sa thto totb mio mmj to aato «a4 
ttiii nmk to ii w ieaiy to^ awr Aa toiMt 
li to p i a»Wa a imikU wato toooia havtoft m 
amaasMaA to acta or tomw wtortoy tot 
toadhr omio bm at tto aater ato to tto toaoai, 
aad Ilia tMtoar aato at tto hitanMatoata aartfoa, 
atoti Itor art daaipai tavtthar aad aatonataA 
to tova lha dtototo fan at toOi aato. 


AtlTOMATlO QAOB^ DiU BaaorAia, tl« 
M mmi WL M«m Qnat Mto Moat* TUa tavaop 
ttai latotoa aaot* partMbrtr to aagaa ifa a l aa to to 
toaato aa M aaty p a aawai aa tojaat tolaa to «ll»> 
taito aa tor aa p aaa M a tto a aatarilr to toaA 
vaak to laaelaa aatltir to tt ralto took toataa 
aito to* llto. A torttor todoot U to pnnrUa a 
■aaa vtorii aaa to voto to iBaaip U fla with aar 
■totoarr topa to Itoato r a a»w, mmi ifin ama 
■■■awwy thaa la peoAUa mtor ototaatr mattoda. 


DSSr WSLL rUHTw-**. Oaaaouw nt Maw 
Yaak Am* BraoWra* M T* Tto lamrttoa tow 
for lla dWaat to prtoiaa a ■w u dia aU o n tor ptuap- 
IM Maatoa <toaa araat toptto or to ataai totohto. 
A llirthto o h ia to la to pravMt a j a a i ph i a appar- 
atw to whkh tto klltov aiad toto la t n mp t omnt 
atr, with tto parta aa anmacad that a aoaspara- 
thralp lav p i aia er a aad torpa raaowai vU oparato 
to BA tto NpaM to aap tefarad toigbc tom a 
lov aWtoto to a Mpk aWtoda. 

Tsmi»rAnao TSSATuro macbimb.^ 

It. OLaagncaaORt Ito W a mUto a Am, PaataU. K J 
Tto tovaattlpa ratotaa to a s ato to a tor tnattop to 
HpaUa toatlla tokrlaa In apaa vMlh or to tto 
iorm oi aUtaga or npaa and has tor oim of tta 
■hiaBta to p w rlto a ao nat r att ioa wtonto dratep 
aai aad altor tiaattop ad tto totola 

mm9 to aanrtad on rapldto and paltonaly Ab- 
attov dkSaat la to aaaaa tto traattop HaaM to 
ppMcto a«d aoaalr paaatfato tto tohria. 

IXdyrATXOM UACam^U n* hnmo aad 
e. r Harp, fl UhrmOm Am* Mto. Mont. Tto 
totmUon too pavttaolar la ii r anoa to tto raaamnr 
of mhwbla ailaarala from ttoir aitotod arm tto 
ntijiil toliip to piwlda a m aah la a vhlali la 
adafppwt vfth ioatlm toath ptdtoni and an aoto 
■vtHaBr aeatiallod vair pato Tto proaoM la aapa> 
aiato adapted for mtnarala of tlia nilM trpa, 
vtoN tto MofarOBtial aaMpi of too air tohbka 
OB tto vateaWa mUMtala aonlalnad la tto palp la 
a^wWIr aartod and aanaoi a vary aeovlato 
aapBipMan* 

rasA srrHAOTDia magbiva— w o 

HiMiof and a H* Potom* T«1 Tanaa Bt.* B 
Pam Tanaa. Tto InrantlaB nvra partlaafaily 
rOhlH to that atoaa oi m o Mn a aoiplivnd In aon- 
nanttan with tto itoaratton af Aar from **aaavar 
and actor owotakla aiPttar and laavaa. for naa to 
tto toanalaataro ef ropa and aordago. Oaa of 
tto prtmuT dktoto of tto tarontom la to prodaoa 
a Mahtaa vhM vll adaooatalr toaat tath aMaa 

of tto a«av« toif or ottor plant to taanro tto 

peaHtoo raawral of an palpy nwttor Croaa tto Aar 

aa that tto Aar wm to tooaongkkr alaa i aa d and 
la aiaitotetila aondhtoi. 

iAiu« TOR wnx nuLUira ap- 

TARATUA-R. O. Onmoam, 017 Clh aa l i al •!.« 
MfV Oitona* La. An ahtot of tto totentton ta 

to pwrlto a van drIBtap apparatoa tor on or ioa 
«Ai vfcMi toatodaa aatana Bor aonatontljr ptop- 
Ihg atmto of vmtor oa tto o nt t top ilnn wt i In 

ppdar to aRntaloa tto daapar of flip vkifk toiM 

to aanaratad to onika daa to ao nt aa t of aaU 
mmmrn wHh roaka or oChar aaBd aAM an aia. A 
fnttor akfaot la to pivrid* a drift toad wUak la 
tfcito«k and i—ara W a tom a vaft 
t tto nimiilp af laaaoadnp Ito 

[Ito^W ft. ICmPWi, Mul a t to 
oot ad tto lawilan ta to pi aotia 
vtt to Pfoaf lA tnA taatopo la 
b Tia ptoBB itop m a i rtoi too 
aaafc kavtop a dtoptonl pap. tto 
snito to tto ■iinllid ttes. aaah 
I farioAap aa o al pa t Ar aato nd top 
to praataal thtoaim oppaalto tto 
tor aif H oB aad topartap p md aa ft r 
BdA tto aato t m ii to a Hap toaii of 
an hawavdto tottoW to r nM pip 
tto aaodtoa totop toakBai tor 
*to 

MgftlffWMQ AMD 
AftTAtoATH*^ r*J» j toiiP , m(P 
Xppdl|B|Mh Mi^Tr kk# ■wtflMto, 
i to- to to W a a AH' paotoBN 
:jto,dk#inMto dytoA tkk km' 
ttotoiato A pito 

a,t£4fad 



MACHINR HUUfMNT—O C Wputo* Box 
14A. Oaktond. Cal. Tka lanonl Ajaet of tot 
InvaBtlaB la to prorlda a •ooaiMaattoB of ma* 
ehtna riotocnCa It has tatoroaot pmip parCtes 
lartr to a MobaBloal aorasMBt for naltaSajr 
a ao-eanad eonpooad tambHag or flotolrlag 
mottoa. The toronthm la so ooBftrBotad tkat 
It map to nsad la Tarioos darkaa. for toataam 
In wmaUoff maebtaoA eonorate mlxarp, Aorna. 
and dlfarrat HnA of taabtcm. 

BOTTUB OAPPmo MAOUDraL-O. a iBd 
W V ABsm. tsu IBto au flaa Tmaatoo. OoUf 
Tto O M a at of tto tamiUoB U to provlda aa 
liMWpanatea aad ahnpla davtao tor vklOh ar tmp od 
aaps or oorlca my to Amdr pi ma f on toCtto ao 
aa to nato a pood alrdlpht ao n aat t lo B . Tto 
tottla to to aappad la plaoad katov a ptoapar and 
lha aap tot vrpoiwd. A praaauo an a laopr vQl 
aaoaa tto plmipar toad to flnaty pioaa tto aap 
ovnr and aioand tto top of tto boRta. 

DlflK WABHOL—A. H Hom, It Roporo it. 
WhaflaM. W Va. Tto fanmllaa toa for Ita ckjoat 
to prorldo a dovlaa aapoalany adaptod far fto i fty 
oaa, vbania a aontahwr la proaldad for tto 
vator* and a aaaond par f ot a tad ao otolnar for tto 
dfatoh and harlnp niaana for rapMbr oarilaClnp 
tto aoma fOr foralbly drlvkip tto w a ter ttooopk 
tto ptrfoiatod walla of tto tantt aantotnara* and 
maaao for Baolttop too w ofyon m i af tto diatoa 
wftli I 09 aat to toa oariBstlag aont stn a r . 

Prima Mop ora and tWir Aeccwaripi 

flPAHK PU7Q A CoTMl* 886 UnWanlty 1 
apb Bldg., it Loala, Mo. Tha primary ob-| 
jaot of tha liimitloa ia to prorfdo a aparkj 
plag la vbkh too tarmlaala aro voraMo wltb 
raapaet to <ma onotbar to proraot tba aoenno- 
latlon of soot and carbon theraon. It la a 
furtbar object to eonatroet tba drrico ta snob 
maanar that tba elaetcodao an otorabla with 
no p act to aaah other by aupas of tto pjaton 
of aa latoraal coaoboatloa motor 
mgegam ., t ii i i f ii i mi '-Tj i i wj.m 'rmae'W B 

Eftlbrftf nd Tliflir Acefflio riti 

COCOUIT OONTROUjaC FOR TRAIM COM* 
tROl* AFFABATUfl.'-d O rtofOS. Matoon. 
Va. A parpoaa of toa tovanUoa la to ptrwrids a 
alradt mitroftar aomprlaliip a ao ntori . wheat a 
rootoMa raft, aad asaam orptep tto rati! toward 
tto watoet wtod to pndi iea a aampfap a oatoat 
aa tto wtoal pama ttoraby a i eaUap tto ra- 
meval of fora lp a maCtar* auto aa aaow ar too. 
from tto aoBtaaUnp aa rte aa to tavm a pood 
•laotviaal ooarCaot 

ORBAfll CUFr-T a ftAPPMlPpr* iff Xmtoad 
A. Maw Bavan, Conn. Tto tomatlon w l ato a to 
pnaaa oapa nwra pactMlariy adapted for aoa m 
hwoww U ra aldo rode. Aa ribj a at la ta provlda a 
praoaa ««p to wUto. after tto anplaa fa ronatop. 
tto proaaa arfl! warm and flow, bat tto aap wifl 
not baaoBM kat duo to tto vftntlon or m A o B of 
tto aUa rod. 

BAFKTT SCALB-FROOF AtrrOMATlO OAOB 
COCK*—1*. Wmiwta and A OinfaLt ad dr m J 
Oaaal^ a/o M. A A Fiatpht CMIm^ Bfamapoat. 
La. Thfa tovaaClan has wmfal r a fan naa to that 
akaa of papa aeaka nrinp mahlplo valna and 
wbfah am adaptod to to aaad to aoB w a rito n wltb 
tooaeaotivo boUem An ObJaat fa to proridt a 
■apanUo papa aoak to admit of tto mala vahra 
and afam baliip r m ared for npriadtap and other 
rapaln wktoPC ramovtop tto anlln anmmbly 
foam tto toUar^ ar vtthdrawtap tto rim m 

BAIIl UmBICATOR MOBELB-^ M. Rid- 
DUh tlatoapordn, N M Tba tnnntloB niatai 
to railway track tobrieaton and kaa nfaronca 
more partieplarly to a rail labrlMtor aooalo of 
riUptmi Atpo pvorUad wUk vroadtrt «o 
amflgad o to toowt tka prapar Acayiiig of 
tto imll wlA bratar whan tto railway «ar la 
roBPdtog a afearp cam. thus praaaottog a 
Maas foaAibc tto oaiP wbSCb follow tba loeo- 
mottTA 

"™""K5i5EifTrS5S!ftSSr'""** 


■TBML rjMUNO BOIk—B. & RAWPOir* ftSfl 
Lake Aore ftrin, Cbfaapo. HL Among tto 
okjacto oC tba tacfatloB to ta provMa a ateal 
ashing rod aomprlstog a plataltty ad saetlooa 
of Tatiops laagito niattvair armngod to spcb 
a maanar that tto weight aad raafapatoa to a 
rod af glTOB sloa ara^f^b ai ad to afltod tha 
dto^id flaxtbOfty aadi bnfoki^. arliA aapa of 


Wr Bintoura bumk^w «. »num, 

:a.r,» jWTi. TwOn *»• tmrtw hw 

iboaa gBHltod two paaoMs of a rindtor nPteoa. 
iftath tdato to tor tedUlap Motto aad ban 
tor toafo otgact to prorlda a bioak by pnans of 
! wbfah topny dlRanot artirioa may to aow 


Mnetad* PMrriy by eonnaetlng tba bloeka 
with aach other, as. for Inacsnea. boUdlng va- 
blelCi, aartol and martoe. as wril ss msny 
dlflacaot dovtott vltboot the nccaaslty of any 
maaaa other than tha blocks thamsalTH for 
w a kin g tba ooanaetlon All tiia timgaos and 
ban of tto Mocks an flexible, aad tba ar- 
I raagauMBt parmita tba dovo-ialltop of tba 
; blocks tegathsr 

I_ Pdftminfa g to Vehi citi_ 

DIRRCTION INDICATOR — M T McU- 
TTXB, c/0 Qoock MlUlag Co, UncOlB, Nob. 
na primary lAJrot of tb* Inventloa Is to pro- 
vlda a dsvtca of tha cbaractn' msntloned wbtoh 
may be readily atUebad to and dchiebed from 
motor voblelca without matnially ebaaglng tb« 
atrnetnra oi any part of the vabteln. A far¬ 
ther object ts to pruvMa a davlea wbirb will 
be illumlnatMl wharaby It may ba soon at 
night, and ao constroctad that tha light will 
ba antomatleally turned on whan to dlaplay 
poaltion and tnrnad oft when bidden 

AUXILIARY AIR FCBD^P B KLinn, 848 
Daway An, Brtdgavtlla, Pa Tha iavantioa 
rriatac to anxtlUry air faede aaad opoo to 
tamal eombnatlon aoginaa. and appUad mom par. 
tkttlarly to aneb internal eombnatloB anglnaa 
aa are naad upon automobnea, tba partlcnlar 
purpose being to laeraasa tbr afflclancy of the 
air feed of tha angtoa Tba devlea can ba ad- 
jnatad with axtrama nicety ao aa to admit 
any deslrad Quantity of air over and sbova 
that which ts always supplied by the car¬ 
buretor 

RJBVOLTINO BOTTOM DUMP WAGON — 
R. O lABysan* 1U8 A l^lrie Ave^, Blonx 
Fulla,«A D. Aa okjaet of tba invMtlon la to 
provlda a dump wagon to which the bottom 
ia arranged to revolve, tbaraby leaving tha load 
la a compact heap Purtber ohjecta an to 
provlda a davlca of this type In wbicb the 
ravolvibg bottom may be bald atatlonsry to 
act aa a lovaUng davlea In grading roads, snd 
to wbtcb tha and ta poatlvely locked, bat may 
be anJocked Inatsatly to permit dumping 

LOADING AND UNLOADING CRBVIca.—J 
Drum, 8560 Ardmore Ave, Chicago, 111 An 
object of tbfa invention la to provide s device 
that can bo nndity detachably applied to an 
aotomobtla track or to other oupporta wherrity 
tomber or abnJlar material can gnkkly be 
loaded upon or unloaded from the automobile 
truck or onpports to wbleb the devlea la ap¬ 
plied. A further objeet U to provide a device 
which can be operated by bead 

RIM CONaraiCXlNG AMD MXFANDINO 
DBVlCB^-d UKax/rnaipaui aad C F Biutock, 
688 York it* Hanover, Pa Tba toveatlon re- 
lataa to irthotm tor aonatraettog rlao to aRov 
tha ready removal of tba tin and for expand- 
tog a rim to aflact a peffoet aeatlng of the 
tire. It la a purpoaa of tha Invention to pro¬ 
vide a devleo wbleb la of almple eonalriictlon 
and aaaUy eparated to ono direction to egact a 
eoiiatrletioo of tha rim. and la another dJ- 
ractlon to expand the same. 

AUTOMOBILS SIGNAL CASING —A Gold- 
ama, 10 Stuyreaant St, New York. N T 
Tbla Invention baa nfarenea to a algnal to 
Indicate to a veklela to tha rear tha direction 
the vebJela to front to abont to take to tnrstog 
ss well ss a “atop* algnaL The general ob- 
jeet la to provide a signal in wbleb convan- 
tent aeceao stay ba bad to tba parts for axaaiU- 
nation, repair or remove] ne stgnsl to rist 
bla to tfcosa approscblag at an angle as well 
as tboM directly to the front or rear 

trrBRBlNO lODCHANIBIC FOR TRAILRRA 
—O B Copusp* Box 80, SCUlwster Minn An 
objaat ef the toveatlon ia to provide meehan- 
tsm adapted for eonnaetlon with the goMtog 
wbesl of a trailer, aad eo arranged that the 
gukHnf vfairi wUI be swung by the turning of 
tbs power vafalcla to coaatnln tha trailer to 
follow toa power vabSela, and bsvtog meeban- 
ism for loektog the guMIng wheal to atralgtat 
poattloa, BormiUly raiaaaa bl a aad oparmtile frosa 
the power vehicle 

WHIOdB WHBISU—H D RUT, Avarua, 
lalaod of Baratoaga, New Beatond The In 
vanthm baa for Its object to provlda a wheel 
aopaeSally adapted for vebldss, but snitoble 
for wbcala of any ebaraater. wharrin toe spoke 
portloao of tba wbeol an arransad between 
bekUng maaaa on toa rim and holdtog maaM 
oa toa bub, toa koMIng meaaa bring adjaata- 
bta to rightly ^mp the fpokaa to plaae 

AUXILIARY TBRAD BLRMaMT FOR TB- 
mCMB YWI—g 8. SI. A BoWASn, 145 Hud 
SOB Ava., Bad Bank, M J Tka gSBaral object 
la fa provlda an attackmoat for tha whaato 
of autmeMlag aad traehc adaptod to ba ap- 
priad to toa wkaal at toa rim aad ptaaaat a 
tateful aaaklay Saaga to coaatttuta aa auxi- 
llavy tread radially toward fraa, aad at a aide 
of toa tin, aa that whan too vahlcla aaconn 


fan aafi ground aad the wheal riaha to ilw 
wheel rim tba auxlUsry tread will ba brought 
Into aclloB 

TRACTOR—J C. WooLBT, Uaivcnity of 
Mlaoourl, Columbls Mo. Tha tovanttoa rv- 
Utm to oe1f-pru|MiUed vebleleit and baa par 
tleolar reference to means for maintaining 
level the frame of (he vehicle by the medlnm 
of ecrantrlea wlrblo toa running wbeela. for 
thfa parptiw meana are provided to tnro the ec¬ 
centric bearing elements of the two tractor 
wheels. In opposite directions, for maintaining 
the frmma of rb« tractor Icrel. when the same 
is travaUng upon a blUsldcw 
FAN —L. H flonu Honm. 8a DbIl Thfa to- 
vaatton baa for Hs abject to prowhla a ten mri 
etally adapted for uac with motor vsUrisa. the fan 
btadss bafag adjustable to vair the tocttantlaa of 
tha blade s with impac t to the axfa on which tbs 
ton nitotes. To permit the ten to be adspted for 
(Ugemni weather eandtUons, nwehanfam Is pro- 
vldad for permitting the fan to be adjoatei ftom 
the emt of the vehlofa. 

MOTOR SLBIGH.—G Bsownub, ICM Rfab- 
ssoad Are, VMorta. B C., Canada The tom- 
tkm rriatea more partlaolarfa to a vabfafa for 
traveling over tea or snow The prtoelpal oblast 
fa to provUfa a running gear whisk partlaufariy 
flta the same for tiuvsl over nacTen eorfosse. 
with tho tfUBsmlmfan of a nriatoiiim amoont of 
sboeka and jars. Anothar ebjaet fa to provlda 
means opcraUa from the driver's scat for aaa- 
trotUng and regnfaUug tba angagnnant of the 
truerion etamaata with tha graand aorfoaa in 
order to obviate tba naeooatty ef auttlag oft tbs 
motor when It fa ifaulred to bring tba vshfala to 
a atop* 

8COOF BOARD —W J Cntwm, Box 84 Otter 
bain Ind. An objeet of the tovaatloa fa to pro- 
vWa a board caiwelaflF adaptod for uaa wltfa 
wagnns baring daring aldaa, and need for haaUag 
giufai or granular matter, wherein the board 
proridae an end gate eapabfa of faring antlrafa 
detoobed frowi tba bod aad wherrin tha prasaure 
upon tba boanf or gats may be Ant reSeved bw 
fore the gate fa open and to poeltlon to bo need 
as a Moop board. 

COIIBINRD VARIABLE BPKBD CLUTCH 
AND KRBB WHEEL DEVICE FOR MOTOR- 
CYCLES—A. H Taaaomi* Xanslngton Gardena 
Sooth Australia. Australia. The tn v e nriun eem- 
prfaes a varfablo or expanding V paftar sceu r ud os 
tho snsln* shaft hot haring a knee ring at the 
bottom of tho gmova siwh pulfay being ennu ee ts d 
by a belt to a rigid or woa-eapandl n g V putfajr 
sewared to the rmr or driving wheel, tbs s«ls of 
tho rear whml being sarrfad to pfatee movable 
toward <w frma the variable palfay the eatpanriaa 
V pulfay being epwated by a oonttri lever wHb 
a eonneetJon afan to tha pistea eanytog tha aula 
of the roar whaiL 

GREASE OUN.-'A. Wvm and M. Gaamnr 
Mootorideo, Mina. Thfa tovaatloa has for Ha 
purpose the provfafaa of a sraaaa gun whieh fa 
adapted to fahrfaaie veMefa aidea wHhoul the 
iiiiiimlty of raaeovlng the wheals from tha axha 
The tonal of tbe gun fa appUed to the sale hr 
placing It over the axle head* wbart It fa thraad- 
edty engagad. 

~ DerigMT ^ 

DESIGN FOR A COMBINED WATCH AND 
KEY RING STRAP—D A MoCulutosb 8818 A 
80th St. Oabfattd, OUlf 

DESIGN FOR HOTORKETBS*-P F Banv- 
uxtr* Bend, OregoB. 

DESIGN FOB A UOftTlNO FIXTURE 
ARM —A iCituii^ 2091 Proapeet Are.* BtOBX. 
New York 

DK8I0N FOR A NARROW FABBIC.—0. C 
ItesMg, e/u Pelgram A Meyer, 4to Avn. and 
xetk St, New York. N Y 

DUSION FOR A TGT.-^ U RUEMAU, </e 
Mra Msigaret B. Harriett, 86 B. Watont St, 
Beet Orange, N J 

We wieb to call attentWm to (be foct that 
we are to s poeltloB to render competent eerv^ 
face to every branch of patent or trade-mark 
work. Our staff ta composed of meebaafaal. 
clcetrlcal snd ebenfaul experts, thorougkto 
trained to prepare aud proeeeuta all patent 
applfaaUofls, I fr eepertlve of toe complex Bature 
of the snbjeet-matter Involved, or «f tke 
BpeetoUsed, totoafaal or arieatlfle kaowledge 
rOQUlraa therefor 

We alaa Save aaooelates tomugkout tbe 
world, who aarisc to toe prooocutSoB of patent 
aad tnimmmtk appUeattons tiled ta all eoun- 
trloa fonlfn to tba United Btatea. 

VUNN k CO* ftoUriton of PatoBts 
WeOlwertb BulUtog. NEW YORK 

•Ifower BulMtaff, OHICAOO, ILL. 

SrienttaeAmerteaaEldgM WABRINOTON.D C 
Robert BolUtag, IAN rRANCliCO, CAL 
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SdENTIFIC AMBBICAN 



What Uoyd George learned 
from the old sho^naker 


Y OU read a speedi of David 
Uoyd George, and you say: 
“How did he learn to think so 
clearly and express himself with 
such power? What college did 
he attend?*’ 

His college was the cobbler 
shop in a UtUe village in Wales, 
his teachers were his uncle the 
cobbler—and a few really worth¬ 
while books. 

It was those books, wisely se¬ 
lected for him, and systematic¬ 
ally read that gave Uoyd George 
his start. 


Why not decide today to stop 
wastmg your reading hours? Why 
not say ’’From now on 1 will 
only the books that will build 
me into a more successful man or 
woman, the books that have 
proved their building power in 
other lives.” 

You can do It, if you will Your 
reading problmn has been solved, 
the sedation is contained in a free 
booklet which every ambitious 
man or woman should own. It is 
called “Fifteen Minutes a Day” 
and it tells the whole story of 


Dr. Eliotts 

Five-Foot Shdf of Books 

Thm Ftu^naHng PaA to u libvnd Edueadon 


Every well-informed man and 
wemum should at least know some- 
thins; about thia famous library. 

The flue book tella about it— 
how Dr Eliot has put into hu 
Flve*Foot Shelf "the eeaential of 
a liberal education," how he has 
BO arranged it that even "fifteen 
Bunutes a day” is enough, how in 
pleasant moments of spare tune, 
by using the reading eouraee Dr. 
EUot has provided for yon, yon 
can get the knowledge of litera¬ 
ture and life, the culture, the 
broad viewpoint that every uni¬ 
versity strives to give. 

"I’or iM," wroto on. mo. wS. had 
Moot m ike eeupen, "ymtr tittle free 
book meant a tty etep feneard, and it 
eketeed me beeidee the may i« a vaet 
new world of pleewnre " 

Every reader of Nobkal IH- 


sTBtrcTOB is invited to have a 
copy of this handsome snd enter-! 
timing little book. It is free, will 
be lent by mail, and involves no 
obligation of any aort Merely 
clip the coupon and mail it today. 

Before you spend anotherjpenny 
for hooka, ^ a copy of "Fifteen 
Minutes a Day"—^the free guide 
book to reading pictured on this 
psge. 

It’s a book that tells how to 
turn wasted moments into growth 
and inereaaed power. It's ready 
and waiting for you; snd it’s en¬ 
tirely free. SMd for it st once. 

P. F. OOLUU k SON OOWANT 

fmtmenefCmdaeebeMweiart 
BmMhet eaS lUpfMMMtaM Cveqnvhw, 
NBW YOKK 





Book Reviews 

A Surv^ of Rtemt TeAniad Wariu PubUA/oi Both 

Wmrm aiul Ahmad 


I'HBUicAt BmunonoHa CUtaLoo. WX* 
New York. Tlw CbemtcBt Oataloc Oooo- 
tMny, Inc. 4to.; ISM ppi, lllnstnited 
Leukl to clittulsti and tM trade at |2; 
also <m esaeral aale 

Tkta Cktakw ItMt mm*r a mlmmi a tw a t pcp. 
It hM liiinwii Ml fawdMttoa ddHMBtav sMrMad 
■wvlN to tba ihilil liitoatrltoi with the MrthM^ 
Itr of tlw thiw anat tomriwl aodadM of tha 
I aaMtrv hAdmA k Ito mw tonat ■tIraWtortr 


n H mm dimblllty m 4 ai««lto. tha thfaiMr pm 
UahiHu tha voiania to aavatal p o an toi tm4 tha 
aoattiita auM a t tha alaC a Uhrarj ot ladIvMaal 
lltoaumtod ■atalaaai awiTaataathr a i — htol i 


laadaaa Mte ato ahtwrtiia. a naw ahavtoa haiatoa 
haaa a4da4 oa tto Umtnaah aa totouM aa pM to- 
vall^ Tha tow mQk mmU t Silrttoa wa m aa hia 
Mtoa bitaUalUai airf Oa ahaMaat n h tor ai li Bi, 
■Mar of thaa itNoand to lndta« waaMtoatoma 

ten of tha haadtoato 

Tua MtcBoaowBi An latrodncthm t» 
Mlcroacog^ Mrtkodh had to Blatolm, 
By SlmOii Benry Oagew Ithaca, N. Ti. 
The OoourtoA Pnhtlahlny Oowpamy, 
lOSa Svo , 474 pp . 200 test dgom 
TtBM aad asata Pr altoaoe Qaaa has rt- 
writtaa his ataadsfd wwh, sad wa flai thia 


ftmato Tha whola aoaaditoM a dwandaMa nmh 
of tafa r aaii whh a to alaa Sato, ■aarttaathwa uaA 
taUaa liislwatta, MaMaiara, h arara aad poi- 
touara will flad tha woili ao balpfal aa to ptodaaa 
tha acavtotlaa of toiMwitoaihililr 

P W-B Manual. Phlltdeliime Powers 
Weichtman RoeMgarten Oo^ ISSO 

8vo , 471 pp 

This rafa r anaa woih war ba aaad ta sraat 
advaatasa to aajr who dial with IndaatHal 
and phamaeaatlaal abaailfala aad thair darla- 
attvaa Tha bulk at tha apaaa U aaaarlad to 
eonataa deaerlatloiia of tba Tarlma aubataaaaa 
toandlaiita aad propartlooa, phraloal ebaiaa 
tartatira* aolubiUtri and raaetiona Othw 

pasto tobulate tha tntwnaUanal atooile watfhta 
for 1020, idra and ooapara tha aatiie aad 
U B arttMua of waUfhta aad naaauraa, daal 


dnwlBga It saakaa a fSatm of dartoMd 
Mlenaeapr* with tha naw appamtaat ritowa 
datalla ai a naw aad aumarfat laaap. glTas a 
awthad aC pto4tola« Uaa dtawtaea Cmm pba- 
toerapha. aad has aa aallghtanlas — at!on oa 
tha ualt of aMsaan fw adoroaaop to ohiatto 
and tor Udbt warasi TVafraaa ta tho eaMal 
Said to aat torU la a artopoolaa haU laat 
/aar to Brltlah aodattoa 


Tme or Mental PEnenvES By Martto 
W Barr, HD, and a r. Mitonsy, 
AB PhlUdelphto P BUktotods Boa 
SDd Go. 1030 Svo , 170 pp , 188 U- 
Ittstnitloiis 

Tbow whoaa work llaa awong tba faaUa- 


jrrto proparir, that tha aaads of tha aaaa aad 
tba poaaiMUtlct of aaidlorattoa aad proetoa a 


tttoda tba apadfla Erarlty Uhlaa aad aqnhrmlnto 
of ToluaMtito aohitlonB. It la a rtariiiaSlr rabnibla 
aompUattoa 

lluw TO Keep Iv^ention Recowm By 
Harry A Toulmtii, Jr, JD, IJtt D 
New York and London 1> Appleton 
and Oompany, 1320 8to , w pp, 
lonna 

Wbllo tha arat part pt thta hook aMraly 
aunaurtara tba prtodplaa on wUeh patanto, 
tradaauirka and eopyrtiht raeatra goviTiiVMiai 
protaotlon tba main aactloa pratanU with a 
ftow to praraotlnf lltlmtlon or Uatatmtog fla 
azpanaa a aarlaa of rteord furna that prop- 
arto uaad. would fraoMottf prova pitoritr of 
layaetlon or uaa. Tbaaa fanna indnda aiinv 
UMiiT oanL praltalnaiT akaisb ahaat raaaarah 
HMord, aiatartol pardiaao raeord* ato In tltor 
dlroot baariiur on tho dovakpaMot, taatinn and 
eontral of tovantlono tbop ara of aonaldarabto 
totoraat to mauutootnrora and larfa plaala. 


Lejmovs in Blecteicitt and MAomcneH 
By WUUim 8 FrankUa End Barry Mac 
Nntt Hetbldieffl, Penn Franklin 
and Charles, lOIOi 8fo , SOdapp , U 
Instrated 

A good atoSMBtary oosraa for eottacta and 
taehnleal nehoOla to provldad to thU taat Tha 
anthora baltora to tba uaa of tha mora powar- 
fnl natbvmatloal notbods froM tha atart, and 
aa tho two-yaar aahadu l a to pbyalaa dapriTHl 
Uaabrra of tha aoUaga^outoa matbeinatltal 
haata, thair matfaod Alto a naad it radneta 
itaarfiptlTo and axplaMtory nuiterlal to ai 
mlBlmuM, but ao davaAnpa Its topics aa to] 
toad dlruetly Into iUastimtlTa nuaiarleal pnh* 
lama Chaptwa oe stoctfo a theoiy and alaeti^ 
■Utka SM parttonlaily fsod 


How io ICanair tHR Dtnamo. By a. a 
E Boitooh. Bcrrleed by a Bymbler, 
AMIBB. Newtork Iseec FltoME 
end Boni, Idnao., 77 pp.; Uhutnted. 
A alnpto book of hwtmatlou to dyuatoa a^ 
taodanto who ara «ot aipart ala atc to to ma. ft 
giTio E doer uedacetEEdtov af ffent ssriSE 
and c awp oBEd wornd eynanoi^ eC ths sSiipS> 
aaet parts and hsEertor of EtodatE 

Htar oparatJoE SEi soetrol 

IfoTontTCUto AND 0IDE Oars. By Victor 
W, PtfA M&AJL New York: Tlif 
NornuMh W, Bscky 

ewes 

ararr awMnnpM aaowM tepu m p eaiiaB 
of mllr gaad ha uft sahs dtolhw With ths ppeeh* 
seaskM but tha dewth l| of Es 

.tosaMtotoStoSE - ‘ - 

toMhtos of 

to WHur are 



dtognoda of mantal. Moral aad phytoeal datosta, 
and praaanto tha attoauita of dacaaaraoy and 
tha uaual taata. Its dastoflesttoa bagte a with 
tho aiparatloa of hopalaaa Idtota and tndae- 
bio iMbaallM, tbara to a ratbar full study of 
cuaaa. with uumaroui photogrupha, w a lrta g 
tha walk dtottoctlf halpM toward practteil 
raanlto 


pEnurruer ur AmnoA. 17M-18M. By 
Bdgtr F Smith PhllEdelpbie P 
BUkitooE'e Son and Oo^ 1320. ISaso , 
178 pp 

rindtog tha natoa of tha dtooevarar of osy* 
gm uf frcqnant oceurranca to tha annato 
Anwlcan chmlatry, tha author of this UtOa 
book toaUtutod a r aa anro h Into Prtoattoy’a ao 
tirltton daring hla ralto to this ceantry Haiu 
wa aea htoi toduatiloudy Mixing tkaology aad 
poUttaa wtth kto axpartoMota, aad dtasoTartag 
oarboa aonoxido. It to nafortaaate that hto 
ohaasdon by tha pUagtotou thaory tfcaatod 
btaa of fnrtiiac lavrato and of traar tatoeprM 
utlona The book ootttaM hto Hfa hata fma 
all atiEtea. and to woadorfuUy totaraattog. 


Handeooic or BuiLDiNa Oowe TEULTum 
Two voUunee BkUted by Oeorfo A. 
Hoot, SB. and NathEE G Jobahon, 
hUIB New York UcQrgw-HIU 
Book Company, 1300 8 to . 1474 pp., 

mnstratod 

Arehltocta, dedgatog aad ooaitraattog 
Esara. aad ooattaetora will raeogalaa la this 
work a b u m e a rfu l odOrt to wip pSy toaia with a 
vt«t amount of data to aoaatoa and caavaatont 
tarn An fc n po d ag arruy of maatolito haoa 
bnd a band to cha work, ao that tha raadoff 
may plaoa iMpttett tmst to tha varloM dagart- 
maato af latonantlon. Part I ton tha prtorfpal 



AuvEKoiro lENrnEN Bmof By BeH 
le. OoMtoUvsr, HJB., and Orvrer I, 
MltobelliJU Kew York: 

BUL Book <kNB 9 ltpy 4 liiOl kifht M 
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• rnmOlnnmm N«lc« 


wmM Am Wk WMk mA iriill* Imam, aa4 « 
•hmKIm iMtaiMlM li mam ftmiam «at tlwM 


WmMt iMi Mwii WSMtMto HIvInw 

P igfeM hM pAlifclBg mrT « 

UM^ltilfc MAP *MrtM nsUs wa raid «OAdl 
tklMi HkMrfiMW u« tlwwlMri oC MA* 

■nM koMb *a4 SAnutAib Naw eosilnMta 
d«Mn ate. Af« pbiab 

Warn AMmm fUmm t M aa n . Tha rtuAoa aap 
MrtM a( aa w a aHim la M«« a m p h arad bar dw 
art—a pelaa lii a alaaa natesruit aanpalga 
nadtaw wi—rat ia n awawaiaWt to poUto patv 
aaaalM tiMp aaar glva iha ofanar thraa dara 
■attwt tf bid^attlaa at tha aad «f that Um alwara 
aa aaihad lammiwaant, a huga plaaard fa plaaad 
«rar Aa daar with tha laaaod Thia Aaataiuaat 
la Mat Cbaa 

▲ Vap Car Pagl a a C ^ Qa m m . T ha On am aC 
Maglaad la to hava a doMa hanaa. Sir Bdwta 
LoyCm tha dtathwvIdMd araUtaat wfB aapai^ 
flat tha aaaa tra allaa aad laiaaaa artMa and 
diitpatnra taalodliw larcant win omaaMnt aad 
bmotlCr tlM latfrior Tha hoaaa win ha aMbt 
fcat hladi aad xapraaaataUva of aacdara doewafla 
ihfWaaHna aad art Mlalataraa of tha Mval 
flaalb adora tha waHa aad ttar afatwaa wU 
liahtaa tha rooan. 

*Vaa It Baaa Warth tha Traahlat —Aa aaaa 
nania Jattta r ao al aad hp Wahatar roadanafa* hla 
Pafcar PortmH* aa dla rr ao al h l laavaa tha aar* 
tooKM to raalaw tha Manh of hoaMnlhr ta 
plet ai aa ha tnaaa tha aaot o tloB of aatmal Hfa 
fnm tha Pa i aoa B la a«a to tha Maaadartiiat and 
Cha4Cacam mm aad tbanaa to tha h hi a law 
fhaatla Tha lhat that tt tea takm IMMOOM 
ya ai 'a of afaal aU oB to ptodaaa thta aobMma t»* 
aoM. haa teahaa Wa MIh fa tha pi ocraaa of 
hawaaKr 

UfihilfB tor VtoMaa Whaa tha Oatand amll 
teat aamtos Jaa KahaUk r*n dowa a frdaht 
Blaaaaar to a to« tha violtolat leat ao tlnw In 
ft Bfoiteh Mo fiar for hfa owa mfatr 
hidaanaad hte for tha ball war mnMSf towMad 
sot ahoat btaiaalf hut araond tha aaaa aontotoliMr 
Ua halovad Sttadlvartoa whlah ha rahiaa at 
iltttoO Whlla tha f rotah ta r want dowa with 
tta loaa of two Vvm thara waa tortunatair no 
aaad tor aoadtnUag toa vloBa to tha ntereloB of 
tha ChaaaaL 

MMit Tartar to Chlldtaa aowraas to Dr 
llaaaiaraar aaa ha aaiad onto tor ongwaMm 
ilaaa H la fara rith ly aoma imr ahl a tmaaia that 
Jagptnaaa tte draaaw tha ahlld la atlll aalaap 
or at taaat draam-dtear avan tlMKiah ha aata aad 
aaa aaawar wawticHM Pr Hanhuraar adaaln 
iataia a plaaaho aawrhia tha ehlU tl)at tt wUI 
te^ a nlaht of ttahrokan iHaap It ahooUl ba 
aotad ttet tha ahrlakhuc at a ehM oa tbo atrfra 
of a fihHla dlaaaaa la oftaa ml ato bm tor ttanvixm 
parar na cto raaa 

Tha Cnriw af tha flMp-ahap~Tte daaka of tte 
Jtoaal BHyaat tera baoa teraad toto mtJa atfaata 
of mepa with tomoaa Una aaia ra ow tte win 
dm 1« tbio aatolatofa Paru map b# braabt 
moat of tha wtoaa Unaarla madlelBaa and totlat 
aitWaa tor whlah tha raal Fhrla la toatoua Thr 
ahto rtop la mr vWtlna tha BaRla naaporu aad 
la iwr y whara anth art aa rt aa Py raeafrad A praaa 
aaapaton pi w r J — her arrival and tte Idaa 1m 
toB of DBiaanrrlal p oaa lhimte Moro abSp-abopa 
an ptoanad to tour tha porU of tha worhL 

Parto to Ba Fl ap ar» P r tot aA Follow top tte ar 
nWlaa tMO erimtoala wara Inoaad on aoalatjp aad 
Phria haa knoam a ralan of tarw la aa ^ 
tanvt to rmadp aondlttoiia tte Frttoat of Pollaa 
la randrtoff tfinr our rvm oaaaat tnvairra to 
abew IdanUflaatkm aardo baarton tbair ftnaar- 
prtota thaaa aanto an provided fnr and thara 
to a haavy panaHy far toUtaar fa obtala ona 
tteywO to Piwldto* pniapt IdaaUtoaltoo 
ttato an oAalal and baaktos tfa n m a t hm a. Movlaa 
and paw ma para ten baan Manad tor tte nW 
wm tort laten aayo toHaa pnoMa ,tha »oBfe 
toKtlto M4 tor aentaclon Tha astorctoa of 
aalna te adda. onto attoaka orpaalaatfona 
alnndy pnpand tor It 

UtotaHiWi Uaada Pte ne h g f a m a r la rbrht. 
tor Otea whan te darir*taa^ Wanda aa tomtate 
amv of than appanr aad dtoappaar Oka a toaa 
bOhtod a tom and hm to ba waoad ton antto 
baton ttey an won Oharaota naant tondlair 
teat Wand of of tte 

Hdtoidte rttoBi otbor ahWva Wandn Jan 
BpSTtektoSto oalte hanMf la adah aad to 
SSm oaaa la H yoarto wUto aa Wat la tte 
Bteifaa Btralla amroaada har a df with water aa 
SrSte Ibteraaip toy appntoh to tapoi.^ 
t tetoto twatet tea a badtow aim tohad 

ttet flanto tor Mx waaka thaa oorto aabatortaa 
Imwn tlto axplanr nnda hto hona oa a darilar 
SwSSSwtteAaiitooa^ifaWtteMaad 
Wiiteid to aa att m i p t to pat rid a^ har paaah 

IMhi ftenratoa papabn Oatdiwr l ia to ii n an 
dwtoUagi aad amaUm avaato ato panAariy 
Itoaaiaad apaa ^ waaKhaa tor prtidta. 
and a lav hoan of nla ^ jat ^ Mfo> 
i & P mr aaa Xr of tte WaaCbar B«rm aotaa 
tte fftorhw M Prtaa of Pte t jlyr ngalato haa by 


of a to lidi. 




Every new tool that 
has ever been added 
to the Starrett line— 
from 1877 when there 
was but one combina¬ 
tion square, to the 
present day with its 
2100 Starrett Precision 
Took—has rendered 
a definite service to 
American industry. 

If you art mtumted tn 
Fmo Tool»mndfbracopy<^ 
Catalog No. 2S 

THEL.S STARRETT COMPANY 

n Wmtl CmMIMMkn 
tM atarnmamntffmtatmVmmu 

ATHOiftCAMi ^ 
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SOME TOOLS USEFUL 
IN CONNECTION WITH 
BELTINO AND SHAITING 
SUmit Steal Maamrinf Tape 

In ataal or hathar anan ftoih hondto with 
paah b u t to n ntonaa on oppeafta ahto Onduatad 
la B aaM ah or Matrla wata nn aa darirad Pin 
Jabad la hlaak teakawaiPd with hrbrht atari 
fla wr aa aad anifaaUena with tte toot toranr 
htotoa mah laah lanrk ^anrlag tpdak nad nr- 
anwto r an dl aa BKaht teabyrimwd aad bioek 
tawto tf daalnd. Lanatiu fran »to lod toat, 

StemU Iiafiwra4 Matoinr Plmb Bob 

Mato tooto aM hoaad mid. ^ 
to haaa parftanp traa 


StamCt ImproTod Lmrel 

In addition to nmtor parmM vtal tte basr 
bM a emn towt iiwuriny tte aeeuniey of tha 
lewf whan la a caatad poaUno Tha aonrava 
aioo va nianlaa tte lanxtfi of tha kaar w th 
flat manria oa atthar ddr bnprovcw tha amt 
fo flat wo k and plvaa an abauloUly tnr ant 
for ahafUns ata 

Stemtt LcTfUat Intornment 

Ujcht In walsbt aad af almpto conatraetlon 
Tripod of iron wKh tatanopInK axtanatan km 
adiwtabto to any toayth L «M tuba flttad w fh 
an apartan and arao wiraa. Haad to bald to 
tripod with bolt aad nut ao aa to nafca ft ■«« 
tfonary at nay afrai potot. 

SterrHt Key Iteld 

Coarirto of faaohintori aeato and an anEtHary 
I atfalEhtadga teU t a i a ri biar to torm a bon aauara 


rha auxEttary atralsbudca to aKhar plain or 
rraduatod In SSda or tltha, aa dnlrad la alaa 
mada with anuhiatlona a tte Matr « a yta m 

btamtt Key Sant C lampa 

Of aaa hardenad ataal and Kroond ata u i ato 
w tl tranafonn any aonunnn arato Into a Kry 
heat Rato May ba naad wHh Btarrrit Oou 
b natton tewra Bladaa or any atm abt mto 

Starrett Tenter Teeter 

Tte tndtoatlar nradto to adfaatahla to any 
tonrth Tha hall wh eh bolda tha naadla aa a 
chnok forma a tmlvaml Joint taut B»y ba 
convartod to a ■ nito Joint for tUtlne motion 
by tlahtanlmr tha knnrtod nut adaptinE It for 
tnMda or ontalda sufaro aontaat Tte natni 
pHNit to Jolnad to a too) poat ahanli by a flex 
Ibto aaal ribbon 
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Patents and Trade-Mari^y 

Genavl Prmapim, Current Commaut^ and J&i inw i i i nj y 

Dtemom 
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Democracy 


** —o/ <A« people, by the people, for the peopltf* 


People of every walk of life m 
vmy lUfte n the Umoa are rcpta' 
•ent^ m d» ownerdup of the BeQ 
Telephooe Syttem Peofile from 
ev er y dm of telephoiie wen nem- 
ben of every trade profmioa and 
b en oen ai wdl u t ho wa iw fa of 
mm fundi are partner! m dm vrcat* 
•It Bveitinent democracy iduch » 
made op of the moredian 175 000 
ttockholderi of the American 
Tdephone and Tetegraph Company 

If dm bodbr of people 

daiped hands dicy nvould form a 
fane naore diaa 150 nulct long^ 
Marchmc by your door « xrmdd 
taka more thua 48 boon of ccam 
lew trampnig for the bne to pan* 


Thn daaaocracy of Bdl t d ephona 
ownen u gr ea ter m mmiber than tha 
entire popolatioa of one of oar 
atates and moie than half of m 
ownari are womoie 

Thme li one tdephooe diaro* 
holder for every 34 t d ephona aob* 
aenbert No idler ffem mdamy 
hai 10 damocratK a dmnbobon of 
tfi diarei no other md uit iy u ao 
o n mple t ely owned by tha peap&a A 
icft tt , la die troast aeoao die Bdl 
Sy i tem n an orgamzatioa * of the 
people, by tho people, for the 

ItM tbortifofa notvatpram,dwt 
dM Bdl Syviem vm dw b«t tnd 
cheapeit tel t ph ooe lerviee to ba 
fgwid M arwbw e ■ dM vraiU 




* BKU. SYtTtM* 

AMRRICAN TetRPHONR AND TlLCttRAPH COMPAMV 
AND AMOCIATID companiks 
On* Pailan Om SjnMM. Umhtmwal I if W ii , mml mB A rwa l u d 
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Weber Crank-Pin 
Re-Turning Tool 
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Omppa Wpt Ppmtp la >WMna WulwmiOpa* «f»|p aot padrifa Oom aaA MUawrtn Im 
iae Um m that far tie TraAr bi ▼ mtl n eam^ Wm iWfataNS la the am At tea 
Xrnppp mr npmilimoa oalr the teMa «r fptPp Ph r tei wug aai tfah m Thm li op 
ppppp thlp artahlWaam law Pfm te anataOpp t mu t m ate that ihaalt aot W dw «m m Jtam 
tekpa m ppe Bitpaii la FteMi te laat eaa ptitetaaMe lai t a la fa W apagh wate aol mmr^ 
■qqipanat am a pMtefo! fte ear galimrtm. teoiim'la tbi amie «r Ipp toalonm Wr it 
I teatp hi Pnw CtataRte OH fftapewi warp JS JfiLS 

mpe teatpla me la 1!M aad r rf w iep to J* **7,, ? *JJ*SP5 

thwa Ip teal la aa itvwtfawm 9i llttL oJItotilSISrll 

Abom tm tfaM ter ammi tiHir eroRat ama 

bat 4M not ««n Mlo nMMiW awNWnMig am- f* ™***r**- JWP■*>*?* 

•nl taw ntU My mmv Mh Brio* patarti ff-_ •“"•N 

wppprtaaM tefldaatola teP la laaa PBPhiliia ^ 

to Jopm Bmawh te la mte who eavp hh .BorifaUp Hmlai la.Cm ol Ifatev rmpm 
BPBM to te BhumUi Mt mai te hilipallp omm 
n p u p i Olaa AttUkm p< la iiififinia ArtW iP cf 
In p orpnratfaw pro mawfalat mpHii hr te Pa^ 
pat Otea at te raamat aT attnram la eate 
that tha ppffiMmtp aaaup owr W avalAfa te 
t m i aa p il t ppp r ihM. Thia pdafpp la 4tm tp an op- 
dor of te pnpoat Pi pn m lRl e aR Xr ti*>Hpoa, 
p lH ip m te Patoot OitoP dopp apt advopata te 
r nw a diii 'p Aa loac •« te ptmipp mmtbtmt a 
olriurap wm bo andp te mph rppowtiar of 11!! 
te 8#0 worda or Imp ItOO te mora tea MO 
wor d! and law than lOM woeda aad flM te 
mA pddHlQMl lOM wordo 
T ipiiaipfh Bapim of OMal Capate. t a m- 
apoaap tP te mUe dpawad a aPoUoa of te OA- 
dial na p dttp oonlalttlar oM laatUn trtatlar tp 
tiadMMrfcp aair bp a r pp wr pd amaratplr hpglaahiB 
wtth pohnat M Hoptaiabir • ittl Tha tvada. 

MMt aNdon wffl latedp Tradaaarlca pahUted 
aadpr te m of ItOI tradoiaarka rpr iatw ai aador 
te m of »oe aad vadar te m of IM# labda 
aad prlatB te la d aa oa aad dMldpoa ftea ttwa 
to ttaM U toadwaark opaad. Tha om prOI bo Opp 
ppatp te oaph aonter or H M te aaaaal oah- 
pMlOtioaa. to wbUh araot bo addid gLOt to oovor 
rnwar o to Po b oa rl bo ra to tonfaa p n a atH do. 

nrot UPP of TiadP Itaifci^TlM q a iat l oa aftaa 
arijwa aa to wbfter or m a trado Mark rorla- 
timtloa oan ba obtoinod prior to te aalo of te 
a rH p h wHh wbloh H !■ op oeb t to bo aopd. ao aa to 
p i ppo at ambpr awaotetadw froM app r op rtattoa 
ha trado BMrii Trado aiarfc riabta oaa ontar bp 
o h toln od tbronah adopthm aad nao of te aMurh 
ia qnowkiit aad te oao orho ink bp aoM te 
■wrb boooPMo te owaor Imapoittvt oC aar 
qq io t ipa of roalatyathNi It la abanfatolr ao- 
oaaaarr that te trado aM*k bo aopd to aMOpla 
tloa with te norohaiidlM whke It Mmtim. to 
totorototo or teolaa oiwMiorwp prior to te Mar 
of aa appllMtlow te todoml trado awrii roato- 
tratloa. 

la tor D op a itawafa l C pa f poMWi. Oa Jalj Sdth 
lul at WaaUartaa D O aa JatoisPirartiBoalal 
oonftmop waa haU te te parpoM of teBMhttoe 
MOM plan leokiar to a aootdhutlon of te vtova 
now haid a tha parioao b orM o a aad dtoa ri aipai to 
of te OoPOvaaMot to roaard to p a tma arlplor 
with a te C ora man at aa r riaa Tho awallBr waa 
of iBopIdoni b ld latoroat to v|«w of te aaar to 
vaatloaa oroatod aad pateta lAto lo dd hr MPMhata 
of te Ooraraaam aanrloo whila fa aarii aanrlpa, 
ho p ar popp botor not oOfa to pmm and «te 
mid te l at PTMti of te to d W dwi l batte fiahto 
of te OovpnnaPBt BP wpl No dpAalto alaa tow 
bopn aa yat tea wlat pd, te dlp ta mw bitoe MPt ofa 
raltoUaarp bat N ip favod tet PoadidptSlo prae* 
oaa win bo aote 

Coa a Potm Op AttatedT^ patm la pPiw 
aoaal p t iwP iVi a phaltol and ao aaph nar bo 
raaaterpd to aaouwr Tbp tmwte la tOmpd far 
weamofadaadpf aigaamt whtohaitaamte 
eiitira or part Intaam to te tovaatipa aad te 
patpBt eoMPtar it. Mowpopr a patpat oapao* ba 
a ttaoh pd aa paa oOmp »f ar mr far a jadaMPnt 
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Electrical Notes 

Sbmmanes and Excerpts from Currait Pmodicals 


thro^ II 



iBint mum au Hi iti ii pwmm aiow ■ 

WF cf ai» Mnr f U w m w^fnad mat Nonton 
OmA* tk$ mr mm ma ai trdnm Cmta mad wu 
•i<«iM.1nr• bIomA ataMMk tdkmbmumddm 
SMliaM MW tvo vcraldM md BowviaiwM 
ofiMft td fib* roAA Iw fto mm to ft S-tovli 
vaAto tkm ftutoiitlfta ll Uadm wAo n th« mf mt 
Mm i»fM ftMHb hftvft toOMA ftm am wttk tto 
WftCiA lil^ AtoftMft vta. 

■w to ftMn Fftto—■ I HOto 
1 ftiUt la ft mam titot «qhU Ih am 
_ ft taiaaMi aaad k a nwatomi ad tto 
^ iftfktoMfti totoa Mftto to ft Maw Tort 
|« toftki k k Mft toft hnath of toa m- 

_I Btoto ftor tWr wHai aca tWr tol a k aaw 

«tofc «Ntt tto Uik variatosaa Vto It la tha fsato- 
■itokito aa» Wtoatola toiMt ftUrtM to Mr 
twmmaaw Twtkmmm toaaa oitfta ftra caar 
aaikai atoctotalr a aii tato a tt am. 

AAMkaftl AarHaa fcaw Pay Battiiy Cart aaai 
A jwtotJ ad laaklmtog Mkm aaibofta ad dm adim 
tofttoal af AlaaawHaa tban anaftn to a raafftt 
faafta ad Muuhaariug ft la rnii ttoct wrailftiBata 
M to Mr 1M tiM fkaahia of tba ri iBtra toa 
mud tito iWiBatoB of too dapoa ka atontav tba 
M«a of tiM to« ftftA «f too dapokrlaor ara mi*« 
kHpaatoai dkmm tt# aatoal T aa a lto lln ft a# too 
■Mtouaoft TUi la hiatftftato. Ibr tta rawMa 
ttoft ift ft aot to oMad to too toapla Makal 

«lto iniMr>-)Ibo 


tor ft toaaal at kaal aa li ft nftHBii taaoA of aoM 
MOtol A too m aa to iA tor a niMUtoUa Mini- 
' to Alto ft aaa tor tot mud matol toaaal 
. ^joia pttio nnawitotiwi ftftd tUa ka toia 
I tor ftwlftoft It to tot tona of a naot r aa a» 
totoa toMto aaa ba «aad tor a fto a btoft too pliw 
of ft toUa ktop tl a pinv k aat aaad a oop k 
Mtat mat too bafetoiB of too tooMf f 


Hav Wttaliao Waatoar iar to aa. A maw ratto 
aarttot k aaaatniaail to too Waatoar Boroao ao- 
npgatlTift wttli too Mavp X kp ft ita aa a ti tor tha too 
oAl of ttvtotooi ftftd marhiaai. K aaoaprkao drat, 
ft waaki tolatoi aofttotofny aartoao wofttoar to* 
akifttlMMi tiwa ftftrdkftlaftl atotka nlttUrp and 
alfto wito ft iftanoftiT of waatoar aoummu torw 
taak ftftd wandftfti ••€» aaaanf a hmUm a i mm 
«ka toad Wft ft dn aa la tor aaa ^ ftiid wwwlw tram 
aaffftl atokoftft M datoUa nay Va tod to appB* 
aWkft to too OUaf of too U ■ Wtfttoar korm 
alWfttoiafttaft 

A Mrakrtiia ttora.—At a aftowt aka to kal «db- 
ptottoft ft *ftMalU atoffir annatad ftft BtUa aU 
tMHaft Thk tdift kto fto aaoau ftow In «ato 
to om of Ha ftMOt a anto a iikr torow H aoatoto 
of ft totda of water toOtoit aa a aato to tea 
Ito MtotiOB to aoali n yiteriai k powartol ftn^ 
aacte Ift dpa Hn ft wMah cft o aaa too poMratka to 
PtWOrM atonk a fti wte to too pot, paa m 
totik Tto kjmftft k to a;^ 
ftai, kaaa watar aoft to tolkd aftaa tokf ftftd 
m on wkh ao vMUa mama at tost Tto toad 
oftft to pftiftod ow too tapaatiroomwl tebk 
■ ■ ^—naf toftt 

k Maw 


tom to too* 
I ttot awr to aaad aittor 

_dor TWa iavtM k BMda 

_to aoppar or towa aod aa a toalw rite 

Wriftto OB «tor ksa. la firaad k a-““ 


aa ft J 



toalda k laa uin tod am a porato l a 
__j ftft fti p p ad wttb ft kaqt aetoot toaa aa that 
H aft« to itetok WM oat Ttoaoto «to d^ 
to tto lodoallw oaitoaa tto toad mya. aa It k 
-OHT Oft ftfttoa to IM 



__ , aSftat ttod Kt Trrr'r~4 

k to tot* ft pawnffti aift r to Hdto Thk warn 
tolft k dktotte mtam too Oelika fkda Aon tto 
rite ftftdkaMnw fait Idto. AdMfttohkto 
teteftritr tniaWftIri k to to IwriiHad oft too mm 
nk* mftftftftdteir m totoraalad tow to tto 
nnftwdbto offtdter aadtoo an n k atelnod 
to^teMitoto thk an teW I pto tot to ta 
k toatiaflkilrir IW tteno nora powartol ttoa 
tftoft to toft kimt i BiDftirili'i b aa niyto Wtoft 

iMa to ft dktoftiM of ovw Xto 

*• y tokftd^toM 

nktofta ftoatr toftoaW daed to* 

tor totowai tot rikk ad aw triw 

Aon todtoMto 
■ to 



Jofto ftMO' 


tto r l r ma at Banaaa at tlia Barite axUMtIoa la 
irrt aaa nrdla ft to tha Anarlaaft Bl aa t r k BaOway 
la ai il aH o ii Tha a ar r on t waa takaa throoyli a 
dyaano ftftd ooovftnd ttooush too rail to tftt 
ft ttaa waa aopatmtoad to Lao Draft la BalUaun 
aad tok aatoMd to tova toon fairiy anoMatoal 
Tto ant aftMootoil ar ato nd troUay Itea waa to 
rinM la Bktonoad, Va to rraak J Spnaft* 
la IVpy A aeora of ahort Baao waro ba H thraaftk> 
oat tto TtoHad Stotea dnrteo tha pariod of IMft. 
•7 Moot of than roa Vat a ah^ that Tto 
rotl atert of tha akatria iwUway aom alter 
ipniftoa had aomplotod hta BIto ne n d Itoa 


to anpaya to ft a oora ra ftU ow wth 
■ft TnaW a h aia a or haa rand ■ncllah Rtaiatara haa 
aooa dl naoe r o j that tho BoftHah of Croat BrHote 
•ad tlM Bftrikh of tha tMted Bteteo havo iraawa- 
ma dtAranoao BrHkh twBo aoaa«Mtot«rt In 
thia aoftiMatlon b of (ntaraot Tha BapHah la^ 
loan aalk ha vaeuaai tohaa, iwdk vmhraa Kk 
laaliip ooU la aa i n dn at aaaa ool Blodtep poote 
an tonatoftk. AMpUfkr tta n a f e n aara aro Intai^ 
vaka tnuftfomara yaamm tuba aoakato an 
vftka toMno. Takpraph toya ara tappa Vaya 
Oomaate for awMahaa an emtoot atada Hard 
k toatiHoi Oondanoar pktoi on oua 
w a aa. 7%a radio aaiataar la tho aniofanr 


aftd Tr a ft iya. W ririay to * naaat 
laana of Jlaoaa O aaania da I Blariririlft M P La 
Boaa h ar plvaa ftnl a thaoratkal rindy at tha nMNd 
f a ri r fth k no aklte a of a paotapraph oorraat ool* 
kator apah aa (l) ateady pnoann limpaatlva 
of hakbt of win S) praot ktara] ataoillntaa 
(t) aanfl ak raakteaoa and <41 aoiaB Inortla 
aa aa to fO H wr aaally aay ntoapa la haipbt of 
tto ofi Vb aa l win Aboot atete dlBaront paoria- 
piaph amn pan aa to bava baaa tooted by thla 
awtb or aad tha raoulta an sirm to tabakUaaa 
aad aama Whib It k Anorlooa pnoUeo to 
natetate aa antaira prannn of 11 to par 
amn aaattoMtor of tha paatapratei apalaat tha 
am Praftoh nBaaya aoa only 4 to to 8 to 
par aqaara aantimatar 

ptnobCanaat Ballnad BkotridraHaa Itonha 
ad that haa boon aaUI npardlnp tha adraatapaa 
at a H a i nat t np i - u i nut tnoomlaBlciii than an 
man aad nan prooA dallr that dtnet-oamat 
traftftnlftdon ovar nodantto dktoaeao hao by no 
■toana pona out of atyk Tto aoawilnloa ap- 
pointod la diunary ItU to atndr Hia daa rablBty 
of akatrltoalkm of afl tallwaya to Bottand has 
piopond a rofNirt wbkh It la onderatood wot 
only fftron aorik a iBbwoi. hot noonmonte tha 
OM of IfM ooHa d mt amrant It k abo naoer* 
BMftdad that tha olaBtrlftaatkv ba loada to coa 
Boatka with tha propoaad anlflaaTloii of rioatrlo 
npbt and powor nnka thrmahoat tha ooaatry 
Than k aa lodoatko howanr that thk work 
wU ba Bftdartakaa In tha naar fotan aooordtop 
to OcowoKraftanri Oaorpa B Andartoa 

Moral Bta np o Batewy far Badk Waito T ha 

naolroHiaBtg of raAo faaaptlm work an aoah 
that tto ftioal atofofta totewy k aot a hop a tfiar 
■ at k f fto toiy for tho oparmtka of rftwram-toho ftk 
laoirta. To tha and of anlvlftp a atofapa tottaiy 
oftnaklly totoodad for niUo work an Anorkaa 
has niaarir tatndooad a battery of tadkafly aaw 
dnlpa Thk battery k aktoHid to to iwiaakM 
ftftd to atlntoate tnobki often attrfbotod to itetk 
bftt whkb an natty doa to datoettra B bat* 
terlaa It laariate of twain oaUa of tha b a d a old 
typo, pivtop 84 nite. In ooa onlt. Tba oapaalty 
k 18 toUUiMftparao for alpbi boort or M laUB- 
aoipana ter ona boar It wlB ternkh 888 MttR 
n ap ona ter a riwrt ttoa iridoh mkoa Ite ooa 
poaalbk ter 0 W and rodk tekphono t nn a wik 
■kft Tba ateawnte of thk battery am aaaanbkd 
Ip a rartkal pOa and appaar vary nniah ttto a 
pOa of pktao. Tba aMi iab k d tottery k aUppad 
toftdr ter «Bi aaawt ter a ftaall qntatlty of 
riaalmlyta that tonal to addad to oaoh aatt althar 
wHh a toa dkte a dnypar or by dipptop tha whek 
battftv ftftk lata a votori of aketwl yte 

of 


trio wriitop optofttkaa baton tha A toark aa Bko- 
IfnnibpIteT ftB Aawrlaaa andtority atalad 


Plato toatol drat ttqaadad appaan to ba bkwn 
teaai tto antw toradnal Uadtr pr o m adntf 


Itotekk 


paaribk to aonnrt tba wato 
_ ip an WWk tha aoona of 

__ aatkn toa not baaa iritelialy aateb* 

tto teOawM riteate appaar to to aoa 
1 topari of * 



at 

_ _ In 

_ tel irilaatira of an phoaotowa ban 
I Mr a ttafttkft riUrik to tto ba tor kr of 
Tto irihl—■■ howanr aoo 
foaa aad «r- 



BUY IT FROM 
THE NAVY 

Suridua Navy Radio Matenob for 
sale at attractive prices 

RECEIVING SETS 

Suttable for re ct y m g thip amatoiir 
or long wayo Ngnalp 

SPARK 

TRANSMITTERS 

Compiato with motor gonoroton or 
gM ongmo dnwm gonorotora 

ACCESSORIES (except Vacuum Tubes) 
of every description suitable for experi¬ 
mental or research purposes 

This 18 an EXCELI ENT OPPORTUN¬ 
ITY for Colleges, Radio Schools and 
Amateurs to buy Navy—R ADI O— 
Equipment at ATTRACTIVE PRICES 


Wnte to-day for Navy Radio 
Catalogue No 601 SI 


llie surplus materials the Navy has avail¬ 
able for sale have been grouped as shown 
beloi^, and catalogues descnbmg these 
materials will be sent on your request 


Aftronsutieftl EU]mpm«nt 
Maruip Supplies 
Boat and VesseU 
P!nmbmg SnppUss 
Valves and Fittings 
Canvas and Tents 
Btonfcets and Clothmg 
Cloth and Text les 
Chemieals 

Paint and Paint Materials 
Machinexy 
Machine Tools 
Blectrical Slquipinent 

StAtionery 


Crockery and 
Kitchen Utensils 
Wire and Cable 
Marine Hardware 
Navigatioa Instruments 
Ferrous and Non I errous 
Metals ID bars platesg 
dieeto and tubes 
Contractors Equipment 
fiope and Twine 
Hardware and Tools 
Fum tore and 
Office Equipment 
and Books 


CENTRAL SALES OFFICE 

NAVY DEPARTMENT 
WASHINGTON. D C 
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The 


Outlook 

**AmbaM9€idor from Everywhore** 


C ONSIDER a few of tbe traita that hare 
flMabliahfld tbe indinduabt^r of Tbe 
Outlook and that commend it to ita 
100000 raadera 

1 Lyman Abbott dean of Ameriran ed 
* Iton u ita Editor in Chief 

O It u atudioatly c bted by a board of 
pobbcuta who wei|th carefully each 
week the world • moet Important erenU re 
port them Inaely and then interpret them 

O The moat paiutaking efforta are con 
Unuoualy eierted to make cirery edi 
tonal and every contributed article autbon 
taUve It h the moet-qiioted pan dical on 
tbe floor of ConircH 

4 The Outlook it Amencan to the core 
* yet It acana eventa with a world wide 
ranse of viamn No other publicalion 
oould as truly be called Tbe Outlook. One 
aubecriber calla it a magic carpet carry 


The next 52 isaues of The Outlook and 
Anatole France’s **The Crime of 
Sylvestre Bonnard,** for only $5 


vn aCTHia you like - 

^ crime atoneaor 
are Indifferent to 
them yon are sure 
to be delighted with 
Tn Caro or Syu 
vaam Bonnard* 
bf Anatole Franoflb 
It is unhke any 
enme" story ever 
wntten beforok 

This aoveli 
enwned by tbe 1» 

Mitute the moat 
charming of Anatole 
Frances atonaa, re* 
veals perhaps mom 
than any other of 
tna works the char* 
acter of the author 
himaelf 

It la the simple 
tale uf the old luw 
toaor Uonnart but ■ 

tha aW professor is AKATOL 

really A ns tole 

nnaae% the young writer of thlrty^E pro 
Jeetlng himself some thirty years into the 
future Baanard poasesim Frances de 


THE OUTLOOK COMPANY, 

Ml PsurO Avmhw ftsw Yaik 

PUm m daw ThsOutloekf 53 wwk. and . 
TfavCnmaofa il isSMeBoaawd IsMlMSi 


AKATOU VBAMOI 


Ughtfol tialts and 
ubosyncraslei He Is 
kindly rather cyni 
cal faintly ironic 
fond of the olaamcs 
and of humanity * 
France has put all 
tbe grace that be is 
so noh in uito this 
book nod it m not 
strange that this 
masterpiece of tbe 
degant Frenoh styl 
1st attnoted one ui 
the graatett atyhsts 
In EngUdi Certain 
ly nothing eeold be 
mors fitting than that 
The Cnm or Syl- 
vssTac Bonmaid 
should have bean 
translated into Eng 
ISsh by Iiafaidm 
I ■■■ ■■ I Hesra 
nUMCB ThebookiaAHx 

69i in eaoeUeatly 
printed bound in ereft leuther sumped In 
gold Modern LUnry edition a dbtlooiive 
additwn to any libr^ 


j saAA mmfy $M mmd 

^ rmtmhm "The 


CMrso oP^lMaafv i 


I Mst MM nmmMm «F The 


Aeronautical Notes 

Racent Acumdet and Forthcoadn^ Pkau Thru M&rh dia 
Proffoaa of Medtatuoal 


mg one to the weeks most signifiosm end 
m St interestmg places. 

S Prejudico or pnmneuUsm does not 
* sit at the couAcil tables of ^The Out 
look Its staff represents nsany beck 

grounds—the pulpit tbe law literature 
diplomacy politics bn sin sss, and the news* 
paper ofiee Craduates of el^t haportant 
colleges or umveniues including Harvard 
Yale Amherst New York University 

Princeton Rf'dlisms Vssssr and the Unt 
vemty of Cbirago are on the editorial and 
general staffs uf The Outlook 

6 Moet subscribers turn first to The 
* Outlooks editonaU Of what other 
American periodical can this be said^ 

7 Tbe qnahly of Its journalism is elee 
■ trie never dry The importance of 
The Outlook as a cogent instnimeiil of 
joornalunn is recognised even in newspaper 
circles hundreds of editois of newspapers 
sabseribe 


ImaRAIau Pesssaasr gsrvtssi flimvmlng vae> 
ssnetrs ketwssn seutral Louden and isatml Pavla 
aUaktlag on the Thsms and tbs gelas aoH 
phtttous ptanm aie to eol thne and eapvnss by 
maUiia trips by auto to sullying sii dr o w s un> 
nssssmry Tbs msoblass ate so butt tbst la 
I ' i nsr t s ssy Umt ean mfSdr sonw dapwa on hmd 
Tblo sarvtoo will soon be pul to a tborsugb tori. 

Aa Unusual ttabaa HsmpIhm-^ aMAs 
enp a b is of bmdlag wilboat tts nsid of a Isvgs 
■vtation arid aUi to ftri wttbooi a tong nm b^ 
f ii t iba aJ , aUs to tmvsl amre than Sat mtta aa 
hoar and If noovossiy to drift aloag at a tow' 
aUw pvr hour la ansounaad to be lbs IovsoIIbu 
of aa Ballau saalinsi' X Itsilaid of Boms. Tbs 
lavsator slslms to bavs tolsd sat tbs msiblns on 
a small seals, and rsaards bk ■mnriMti as 
proof of lbs sussfSB sf bis towntton 

Ffsneb AsttvHtoa tbs Prsasb military air 
ssrvles wIR bavs smss ibaa 4S SSO aIrpIsM asut 
ysar If tbs Amy bodast passss lato law wttbsut 
■srlous attsratloas. Tbs Prsasb flylag Corps 
would tbro tevs aat vrotoMats sash of 11 sqaaA* 
rons. Prvttili airvlaat so n ri ru sto r i are la a very 
rir oagpoe W on umlnly bseaass ths Pnasb Ctovsrn- 
BMaU to tbv liidastry aBowad tbe ecns lr ne» 
tom to enseuto aunt of lbs outriaadhig war son* 
tmets Frsnsh seastrue tor s bavs sa band sUb* 
staatla] ordsrs from Japan and gnutb Amsrtoa* 

A Gsad Stott tor a Nsw Mattiat Ifath to 
tsrsri sttasbss to tbs asw British Mplsas lbs 
Mam 1 whisb was ttw wfnnsr of tbs Ds i by 
brid at Hsndon during tbmmlddls of Isst July 
Tbis aiaAtns Is tbs onaUon of Mr B P Hob 
laad snd was butt by tbs Qlonosrisr Avlatton 
Onmn s s y it Is squippsd with a ilO b orssnowsr 
Napisv lion saatas. Tbs mar part of tbs 
tosrisas of tbs Mam 1 Is vsty mssh fiks tbat 
of any otber tost sseut maoblns bat tbs forward 
part is dlstlastly dUtersnt snd assouala to bugs 
msasum tor tbs mmarbaUs psrforsssnss Tbs 
front portion of tbs tosrisas Is quits htob so 
sa to tabs oars of tbs snglns and tho water* 
soottoir svotsm as wsU as tbs gasoUns tank 

A Twn^hwls Matos sf now dmlsa sirnsrially 
Intsndad tor asmvumtlial work Is bslaa son- 
sUmetod to CtrvsbuuL Tbs riurtnsi so tbs rspor t 
has It is of ills radial typs with sto oyUncM 
units. nMk uaH bsing mads up of two syUndsm 
ihs puam syHndsr and tts firing syltodsr Tbs 
former dmws lbs tori from tbs ssrburstor and 
torsos It at a high vstoshy tbrough a by-pass 
port Into tbs Isttsr lust as tbs swinns* port bs» 
alas to oosa Tbs damp sharas tolls on tbs 
burnt ens dbs a bisnkst seaiwialug tbs drsd 
syHndsr scmp l sts l r Tbs orank riiafl aad son 
nsetina rods opsrato rimllarir to those of tho son 
vsntioaat foap<eyUndsr mdlal snalns Tbs tori 
sonsmnptlon of this mrilns k sTpsetsd to bs sx 
sspiionallF low 

A 4IH Psnnd Alnraft Bssto--Tks Ofdaaass 

Ds p a ri J B sa t of tho Army k msWBa pkas tor 
an asrial bomb to wrigb 4tOS poomli whkb is 
very mueh krasr tbaa any bomb of tbs klad 
svor btfom sonorlvsd to tbs Uoltsd gtatoi. It 
is to sontaln over It per sent or t4M psa a ds 
of TNT and will bs ens of th# moot dmdti ef 
al bombs known to mo d ern wartesm UP to 
tbs prmont too burgsri bombs dmlgniH aad oen 
stnietod wslgb bat tMf po un dai Tbsss a ir mdy 
haTs boon adoptod ss staadavd, *taaribsr wttb 
bombs wstoblng 11M poundi itt ps un d s . 999 
pounds and IfO pounds nspsstlvSly aH of wbkh 
eontato about 10 psf sent of TNT Tlw new 
bombs wotoblna 4000 ponadi avs to ba used to 
eonnoetkn with tbs kvassl bnmbing a ir p taa sa 

Almnft Imnnmss Balm It Is totar m riaa to 
note bow Inausaaos sampaako aro now vsady to 
soospi tbs air omit and Ito psmea a t m as a isa* 
sonabls rkk Daite Ittl sovuml toaagss bavs 
boon nMimltated by mason of tbn heavy kuma 
during IfM WbUa toa vaanrilvi somarittaa of 
tbs NottSMi Almvaft Dadsrwritom dm n ri aMn a 
frit that tks ratsa mail ba Inpt down aa low aa 
pomibk It Ina touad It naamauy to taka eactato 
p m s sut kas. It bae been dari d id tb a r i fnr a tout 
flrs traaspovtatlen, tbrit wlntotorai aad aolBririi 
sovsmiim rimfi aB imbram tba Yl per a«it tom 

PVjWM jwnmr9 WMMV PBr* 

qua i lm i of sash tom for tkim ginilms mt ^ 
snosos portion of aatt km) tor saob oevsnwi that 
beam a dsdariflUo toaturs Tbs seamaalm bhps 
to brlag about soaaldamhto l ■p ^ ■evmi^a ^ by tba 
uoo of tkk stouos tim* to no qaarifan but ttat 
an tosoi^ psmoa iHB ba a HIM mem thaagbtM 
aad pofbapa a MlSa mem aamtoltf kaknema tbnt 
bs k not to bo ftdto Mtanbumsd tor aasb tom that 


bias prinatolo timt to ari aato a ys MrimL 

ttonaadnstoa. Ito baa to by aa mmaa amtomd ta 
airvmA, bat apgBnf alia to water prupaBmfc vmn 
tOatlag fasA and tba Uhl Aa regardi tba mathad 
of v imri rtoa n a tba vaam era made of teiri and 
ssfswod on to tba waad of tba nwgrilm Btifl 
Bionta wem mada wKb atornfaimi bM It waa 


■ibh>var Av hU tom H maara tlmt tba Mi 
Army of Bumla baa not larimd alrptonm danrite 
ha n u m ar oua m a tpa lga a on maay fronts. la teak 
durlag tba laltor part ef Bumla a partMpattoa h 
tba World War aa on# of tbs AUsa, wmtft Baarian 
alrp ton m wart of damarito manatoetum aad wbaa 
tba Botobavlks saam brio power thsy uatanUy 
osma into pommrion of tba atimnft testortm. Tba 
omla pi ribl iia of tba Bod Army as tes as avialten 
toaoaaarasd baa bsaa to Bad teltbful pDoln Vfm 
m s m ua B rite svi st pitote sartmi ar id to tbs WMton 
datphs tbs test ttmt tbm bad ftwamunlris tor 
obiirvsra, and maay vakribU military ssstsk wove 
thus rsvsntod to tbs vri un tsir army To ovsmoms 
tbIadUtonhy tba Botobsviks togaa to train LMm. 
aalaaa and flblnma. Tba imaUi, bonsvm warn 
poor tor tba now puDlto am rind so maay m^ 
sbbma that tba only prodastag airvraft toetmy 
Dus emH not hasp paaa with tba ri»ro pnrta aad 
now BMohlnm rsqulrod PbuBy tbs irnhbrriba 
Bmitod tbrir aoflfttim to smltoriun nrnaimnto 
from too air Tba naval and howav si to said to 
ba tor mors asttva. 


nmrtly fiaad atari piping tor gaaoUaa aad aH 
ayrienm la alrorafi la protorabk to aenpsr piptag 
n avi rtb rima rW piping of and kM to UaUa to 
frast ur a by vtorarioa or to damagt by sarrims 
woitoMn. or by avriteat, whan work to bslug 
dons on otoar parts of too masblns Obvlaoriy 
flasMi pipiag to p r v to m b to to any Und of rigid 
piping If a latUtoitocy fhoribk pips wklab to 
gasoBuo oO aad water proof aaa bo had Bitbsiv 
to states Avtorisn tbs right kbid of pipa baa 
bosn bublag at any rate slaoa tba Bmrian 
Mvibk pips was a b s nd onsd or shs whom a 
mt to tost s ry pips has bsmi tound It has bssa bm 
p o ae lh ls to dtosovtr a trualwririliy joint tor It 
Tbaaa dlflknltka mam to have beta ovu m rina kr 
a British nmautosinrar fai a pIpa tbat to MmK 
ao m pomd of an Inner kyer of go t a Ub nr ply 
on or boms str en gtbsnsd by aaavaa aad pr^ 
totted from eirtsraal prsmurs ”by wira wtaMg 
Aabnal gut k touad to bs proof agalast gaangua 
oO aad water Oanrsa k tbs boot rirmigtbmtori 


material aad win k tbs boat i 


lemah sssterlal. 


Now Italan Taraten k Si i rsssatly hriroduabi 

ItaUaa paraMris wbik It dom ant dUtor f ua da 
nwntaSy from tba gonsral dmbm of aueh aqaip* 
msttL Inowrpoiates boom aaw bkas as te datal 
teitgai ws karn trcaa n annkmpnnMry Tbk ai^ 
PUSB In particular to tba opaulng davka and tba 
oovsr In this pumsfauto tbs ehroud Baca am kd 
aronad tbs psri pbsr y tbrourih a krgs muabm sf 
alsariauai Hags sswod oa te tbs sdgs of tbs sklb. 
Tbk mahso tbs opaaing of tbs paraohute rapid aad 
psoltivs aad It k mid to bs km Bays to damaga 
tbaa tba rabbsr tubs note as a riirood Imd on tbs 
Pmnsb IndIvMual pavasbato whkb k Ikbk to 
tsar Tbs toHIng of tbs ItoBaa pa m s bu te k aka 
sarinr aad In onmatlon tba opanhur tohm pbws 
with a mlalmam ef ink. Tbs soBarilvri or mocM 
pnnwM porarita te >almga of te smw ef a 
toss^baJteoa^^ te toJtoBn^Jri ate 

is tenld^ldM bwtert'tomn te*a?Sog*^ia!£ 

kass gmr to Bo ntr o l te by te pUot. It appean 
from trkk tbat a baahri or mr wvtektag Ml tte 
iM poundi aqutopad wttb mob a pamtete w« 
dsamnd at te rate sf » fmt Par mfmta. 

wurttaf te^mii l mfS 

M tau mii w te'droMte H tote mw^bomln^ten 
alraraft. and te i ri iri n i rtlnn of alrptane wovtor 
sUps, H may bo supsoted tet te Mtomi Air MPi 
vise wIB aeniari toria ef bnter and takt yi ibm 
tkn vritb mfaim kM ten akpknsn Itwstadba 
an enevmoua tarib nni an aira m rin one la tea 

ritaM paM ef Mm tortete 

arm to be eevmed airplane mbn bufug mite lam 
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Mechanical Engineering Notes 

Swv^ of Progre$a tn the MeehanuxU Arts Gathered 
from Various Sources 


MpMI HvmtM —Tin S w BBff pro«M of vrsr 
li« EUtrti hM tan wMw MtariabU tauhnur 
to EHM0 toCE Hita It a«fr Mo* Bnplorad tor 
a wI4b «i E Br pMM mutton fnm tiM 

tptyta of Bta Ml tan aMtam for ootdoor 
Utipwm t« Rpmpton tae on tin tak of pootUvo 
tlttm plMm no «• io otafn a wondortottr otaettv* 
allvor ptatto 

AlnOpMtta Atta Fm m. A n AaMrioan MIA* 
of wirtino tooh Ihu mmrtly tot mta od an 
ato^nomtodnrta pmM ^witnart for nark umally 
pg idfiw d *ltt Im n i n po mtot p n om a Arkom 
taUati «n4 tattor partt ora pnota Into 
■tiad poa W on with ona lAroka Tka downward 
a U ta of tba ma la aant ro Da d by bmoim of o 
atop aoMor ibaa amtblint tha oparator ta parCorm 
iHta** opamtiona aatninaHmnj Tba Platon la 
a tnip paJ iHth o aan ipij a H lo n anp paaUnt aap- 
portod wttb otKoM# aonaaAon rtopi TUa oo^ 
atmaUon pnorMai o aal Wtatot ptoton 

CM That Cato Waonilralila prn pa rtt aa ora 
daimad for o maalol atoth r aa an ttr fartrodnaad In 
nitohtoa abapa. n m mM that tUa saw atoU 
tata bdA Wtoa ii«b» Into tba work oa It vara 
Imrta n tatab tbot la atan It atonda np to tU 
wmk wl tb o n t a mak top paaHnt ar lootot Ma 
trota Ao for M vaad la aonaa m ad tt la tba 
toaloat avttfnt aloCb pat Introdnaad ao H la 
otofanad li onto toat kaaawaa tt la aoatod wttb 
■ilaatad bard, ahova cmlna of o moot aAdaat 
obmalv# It la nnlnrm baaaaaa It la aontad with 
paaHtvalp unlfara aloon oaaa int a lp nradad nrmtn. 
It abowa lonp Ufa baaaaaa H la dnmUa and tadWt. 

Kayaaotton tain Lanptfi Halm U a dUleott Job 
nndar aap alraniaatonaaa wbllo It la a abapla 
apamtkm with a raaantto Ut rodnaa d tool to It 
la ilalnrrl It to aa almpla aa drUHna a bola 
Tba tod la flttod arltb a bkt b ap aa d ndarr anltor 
for BdlUiin Intamal fcapaaots hi oaa avt. Bp paia- 
inn tba tael throucb tba holi ooaa onlp tha kapamt 
to aomplatad TUa tool anip ba sttaabad to tbr 
naoal drill praaa, ao that tba lottor oaa ba nmda to 
mUl Intamal kay a m ta to ploaea whan planar 
riwpar and tatatton aaaeUnaa aan nm Maab 
Tba ariber la raanlarlp mada to twantp dUtoraat 
iltoinatifra and aaeantrle baahtoia aan ba anppUad 
tor aaah atoa Wbanbn ona nlllir map ba naad to 
hap am t lan botoa larnor than tba toala own 
dtoBMtor 

Pmtaatton ta anHaM—tarn tlw aUnoapbara 
haa anab a dahiartena atat upon oMOp matala 
It biawnaa oaaamair to pmtaat ta amtoJ Irani 
ta air and tbia la mora r aadUy aaaompBalwpd bp 
atinplp pateOnn wttb ordlnarp paint, an a m a l or 
with oa Matal ooattosa nn aloe ooppUad tba 
meat noma farm balan ta tomtllar sahmiilaad 
«r ttonad Iron It la wall ta pofat oa* bora tat 
antooa ta tin eoatinn aompWtolr oovan ta Iron 
iMiaa It la pratombla that taro bt no a n a lhw at 
alL Iron to atoatrcHHiaitlTa ta tto and If aap 
pltthotoa nra proaant It ana ba raadOp n a da rato od 
tat ta a er roaton of ta Iron wtS ba aaaatom t ad 
mtar tan ntarded Una on ta atbar bnnd to 
atoatropoahtra to Iron and ta adtoot of any In- 
afanpleta oorartop of ta inn bam wadd bo to 
Bomada tba atna ratar than ta lion 

Kailaal Gbanpm to Latba Ito al pw ara al a toi ad 
bp a baldar of mmaial tothaa for bio prodtaato 
Amonp ta dtotlMt and rad eal I m pro oBm anIa to 
ta daripB of hto now lata ba ebOiM ta IMlow 
lap t COnatant toaad motor 4rtvo ammtorr 
toaft oonnaotad dIraaUp to ta drive abaft aUni 
faaHap baba tooatoa Mtora and obato drima wHb 
tair aaaaaawoA tnnbto and Inatatouw I llaad* 
atoak atol totapml wMi baaa h wi otal a p atmopCb 
aad ■taamip t Bxtm larpa aptodia nod aptodla 
baartopa, i Harrtegbona pmt drtva to apliidb 
« BpM aqta Mm paam apm o to to aU both, 
f. Twabra apaad ahaapaa and tw aa tp a lbbt faod 
Bba a om. t Ctoan atoapa to m arii maad aad 



parfadi In ta formor aaaa and ta paar wooM ba- 
oona al o pp ad In ta lattar Battofaatory obafm 
drivaa eaa bt daripnad to oparaU aOtotonthr nndar 
tbaaa aoadttloML Anotar adraatapa of tha tbaln 
dfiva evar ta bait to to ta dlatonia batwoaa ta 
drtvlnp and drtvtn aentara A btU will not opt^ 
ata whom ta eanttr dirt a wiw la toe anmU owinp 
to Ha look of ttaidbUltr wh eh wonld ntean that 
oalr varp lanall porttooi of ta pnlltp faeaa and 
tbo b^ anrfaaa w uU ba natoUlp tn aontaat 
Ghatoa ana of aonraa ba notd ha i wa an wbaato 
tat ai« varp ekm topachar thoi affoattop a 
ann al il a r a hto aavtnp la matoHal and apnM wbtoh 
both m aa n mooep Tbo btoh adUtofiep of a ofaain 
win not datorlomta oven after yearn of knnl aerw 
vtoa profvidaj of oouraa that ta ehaln haa baan 
wall mada and aotracUy InatnUad Tbto toot 
aonllnuaa Cbaop 8tmm to partly dna to tha low 
frtetloa In ta driva aad atoo to ta toai tat 
ta drtvlnp atmlna are dtotriboted amonp a hrpo 
nnmbar of aatf ooatalned oalto 

Teala aa BaUaw Staal raattopa—A paper toaned 
by ta Baraaa of Standards at Waahlnpton ptvna 
an noaooat af ta taoto on ito hollow ayUadrlaal 
atoal aaaHapa maantoatarad by ta athtnfvipal 
prooeta Tba aaritopa arara d toat loop and of 
diamatom ap to IS toehoa with holm of vartoaa 
diamatara tbronph Cbcm and tay wera made wHh 
I ta moM revoIvlBp abont ta ai^ at a a paa d aot 
mariSad. lamptos of ta matal taken from 
dlffamnt parta of ta oomplato aaaHipa vara 
tetoad for hardoaaa. tomfla atmiptb eoandnam, 
atraatort aad daoaKy both to ta oondHloa aa 
oast and nftrr bant trantmanta vt various klnda 
It waa foaod that tbera won a altpht eeitrapBtion 
I of aarbOB pboapboma oolfur alekel nnd copper 
In ta radlnl dlreetlon hot nooe of ta manpnwsae 
and altteon Small blofwhotoa wara avhtoat In ta 
Inaar 1/li Inah of ta eaattopa After beat treat- 
meat atvaral of ta aaaUnpa abowad maahanlaal 
■traiptb equal to fbrped matortala of ta aaaae 
eempoeltlon and eatlaSed the ordnance requInN 
menu fer pan forpbipa Mtoroaeopto eounlnatioa 
showed no bard spots. Saws or olbar drfaeta 
ooUldo ta lapar 1/lS Incih tbtok at ta toaor 
■orfaeo. and ta proeom appaara to ba oaa of 
pmat pmmlaa 

A Now Mitop Mnehtow —With ta drmtopmmt 
of a now dMnp maeUna ta dsya of ta oM top 
heavp vfbmhap pnneb preaa ara aombered so 
wa nra li formad by maelwi leal enplnem Tha 
Sywbail and esrnnk shaft of tbto anaablna art 
loan tod briow ta dlaa tfnnamltUnp ta power to 
a lower pata or arooBboad pokkod oa kmp waya 
looatad on ta fmnw of ta wnblna wkleh tnkoa 
ta aWo ns wait aa ta vartMal tbnwt. Tha lower 
pata to eonneatod wHb ta upper ernae hsaj tat 
aarrtoa ta puBob or punobaa by four rhmua 
ntokal alael roda poldad to bmp a d Jmtabla bima 
boshlnpa By tbto aanatruetlan ta upper aroo»> 
baud to anb j ae t rd to no attain axaept diraet vai^ 
tml puU BppUad at ta aomara Inataad of to ta 
eoatar phrinp parfaet alignment to ta pnaoh 
and die anaotiy aa to a aub-press Otar advnn 
tapaa that ara asld to rasuH from ta drivtop 
maebaiitom batap below ta die ptotos ara ta 
feltowtitp Moraaorrcctatralai praatar atreaptb 
batter batopor praatar spaed oapnrlty no ob> 
BtruailoaB to Upbt dim more ■aaaaalhia aad battar 
tlplited lotwer Ufa for dlaa haeawaa of rapoaai 
bUHy of pettinp out of allpnownt praatar Ufa 
of baarinpa iRtarehanpeablllty of baariapa lam 
oU attantlea praatar prodnattoa lam vlbmlloai 
lam a tt mtloa boa labor onat. 

Waa raattopa to Saad Althoapb It la not ta 
pro aaaa uaod bp oountarf eltara owat pi aa n aaad 
meddara know tat wtb ta ascaptton of leaa of 
iris# Qwtap to oontmetloa arina ann ba auetly 
diipUaaiad by ta proper praparatioa of ta aaad 
wad fer fbatop ta mobto and In ta mnktop of 
Ana aUnnad anattoga tba praparatlon to takaa 
advaotapa of Tba esatlnp to an exaet rapUaa 
of ta apoaa ta ta naoM. amumliip tat the matal 
to etoaa and tba moM properl y mad* a roonb- 
, ptalnad aand laavton a ro ug h surlhao o« ta oam- 
top and vtoo voraa but ta tbtoknam of ta fBelnp 
inoad not ba praat. a qnarter-laab tblaknam or 
tom aroordlap to ta atoa of ta eaattop bttop 
amplt ta body of aaad in ta aMdd oaf ataUop 
,ta akto of tba aaaUnp althoM If not poroua 
tgaapb ft nmy afbsl ta easting as a wboia 
; Peltobiiip ta mold wttb anCreroaly Snaly pow d er ed 
pmpblCa or ataaUtai aoeordlap to ta matal aam 
adda to tba flaonaoa of ta ofcto of ta eaattnp 
bat tbto pelat haa to ba torpaly daeMto by ta 
melda r aaottoasa Tka Pr maHt t l Aop wt arr Tba 
aaad tor toalnp tauU aHrnya ba dried brfotn 
aieriap aa tbto torpair lasuraa ta aepamtion of 
ta pMtoa vttboiit romavtop ta bfndlnp aotarial 
tort ta rajtotloaa aboaM afvayi ba aruabad aad 
opata poaaad over ta rtava to praraat lam af 
aasaotbU paita aa far aa poortUa Wttb iron aoal 
dost la added, and wttb bw and breose paa or 
bma meal la aorta aa addlttoa to th* mad* wbtob 
to apoto alavad aftor fbaSad maCortal haa baan 
tbmSito mM to tomptop batap doa^ few 
badib baton wtap Aa a jwla ft wll ba toaod 
daammvp to tom ta amrteaa ad ta owld toirto 
bold, tort tor tbto rtHoa ft to tortiahto tat ta 
mad abtold ba Triikid aa ta oa rnmUlt aaw- 

taom^ - M -- - 
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'SONNEBORN PRODUCTS,/ 


More Concrete Floora Are Treated with 
Lapidolith the Chemical Hardener 
Than vrith All Other Agents Comlnned 

lATJPiJUTH 

has made concrete floora dustproof and wearproof for 
years Over 200 000,000 square feet of co ncrete floora 
have been laptdoheed thus far 

It IS delivered ready to use and ia flushed on old or 
new floors and completes the hydration of the cement 
binder at once. 

Thus, it saves miUiona of dcdlars formerly lost by re 
placements and repairs, and by ipjury and delays due to 
concrete dust, winch nuns mcrclimdipe and machinery 

ImpIdoUtb to tb« atoadanl tpoeiScatioa far all Undo of con cr a t a 

comopt walks and tanka 

Lapidolith haa boon tba ttand 

ttaoduratalalimwhlu Wsshablt tow ^ ^ yaan and IS tha 

I ta af ai o gta ai oMbip Ofifwal coaerato hardanar 

awwfty Qtooo Flat and EpiabaU ^ 

.pAMMAtaaOh^ Writo for tatrimoniala firom 

imdw Iww FIflWVi ovary part of tha country and 

tba Bsodaan wcod isaasrvatlvc gives from ovary Ima 
aaw lift to sM Of now wondan flocra 

— -• p. Swrf >br aatatoa and 

StOrmUght Atomtom 

oiRjyjKimBtoM^ L SONNEBORN SeWUk Iftc 

otnawfooto _ Dipt I, 2 i 4 rtAILn ,IIEWT 0 M 


SONNEBORN) 


It Amoimtt to Aaimating Your Machines! 

For the pnee of a Veeder Counter vou get a nduoed 
pnee on eveiy piece turned out bjr your machme 
evety wnking hour theieafterl It'» the cheapest 
way you can buy reduced labor coct—through m- 
creased oulpjrt <A operatives. Men wyoy “showing 
their speed’* when it leguteis conpiicuously on a 


•NliSSik 

COUNTER 





1 * . 
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'tSXtTs 


Tli« .•jll R*t.ry 
iUlcMl CMOtor (N. 

^itotoiw HfcacMillisw movamam aiaKaam aa opwaooa napnot oaa 

CTsdjiiatBSoyaayBar dBaa^ tor aad) ibrow of iba Wm aad aala back to nra 

f "W- from an fimpa by turant kaob ooca reoad 

A Pnmdad tnUk frooi faor to tan StMO-whaak m 

taS i ito%PV.icpaua to ». taiitM Pneo wdfa tow ifataa* at i lbi S i atodL 

aBBoHi a admtaa M wmyjMta $1130 (Lot) Eqmppad ita lock aad bm to 

(CW amriy/aU-asaa) (Cal ton Ibaa kaV assc) 

Ai any msetone uAcrs you want to recAice prodacUon^cotie im 
a Voadat ComUer ifmo m one Ju$i mado far y^/ully deaaAod 
to dm Vooder hookhi AH dm booklet wiU cssf to a toftor or 

The Veeder Mfg. Co., itaSTciJ' 
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IW U* «f • Uhrv^AvM tM** «» l«M*t 

Am EMt« w« wmitf raWiiE aJhm ^ 
QoM OoMl of AMmi •» mShm «i r^iwr ««M 
Vimrldo E rMHUEmotho ogUok for Amo wita 
WeIw FMrof la ■wiiia, -In tttt HoilMli 


Ma«i tM total wr tleto to IINIM konta 


High on his 
throne satXeixes 
and wept— 

tU the shortness of 
human life 


y'pi 




i ■ I < ' 


T HL Helletpont wu white with fau ihipo 
the plaiiu were covered with the greateta 
amir the wwld had ever aeen 
Why thoM YOU wttp'** hu umcU 
m$M -ro» A«pe ErERYTHING^ 

*i Jtove redboned up tmd Xerxet "and 
it came into my mtnd to feel puy mt Aa 
thouiht hote brief wot the w/we life of 
men leeiM that of these multitudes not one 
will be aim when m Aundred years hope 
yome by 

(Wflh OoitaM ol WmoKf psm ») 
Human life u ihort ao much to lean 
and ao little time m which to leant itl 
So much to do and itich a little apan of 
ardvo yeaiil So many thonaand hooka and 
only a few fleetiat bourt to road 


The Book That li 1000 Bookst 

ft waa for men and women who put a 
value on thou tune that U G WeUa aet to 
work on thia almoat incredible t aa k ' - to nut 
imo one iaacinatlnf volume the whole ora 
matic atoiy of the human race To p l ac e m 
your handa the orderiy knowledce that men 
go to eollege for four yeara to get—and often 
come away without 

Not only the hlatory of the worid but the 
aclence of the world tbe outotanding Htara 
tore of the world tbe philoaophy at tbe 
world—a vaai panorama ttnrollod before yoir 
eyea by the moet graphic word painter of 
nwdem tmiea. Thh 


H. G. WELLS’ 

Outline of History 

Now effortd Yoe at a Rodmetum of 67 % 


vrbo Aaftabee tlue valM 
rver lltGo be knew wbea 


SSOOOO men and wonmn have paid 11050 
for WeUa OnlUne of Htatoty in toe fiiat two 
vdluine edition and felt they were getting it 
cheap Bat Mr WeUa waa not aatlAd 
Voluntarily ho riaahed hla loyaltiei Wb and 
eotarod hto a contract with tbe Review of 
Revlewa by which a new edition—preoMy 
like tbe fint except that h h in one volome 
and hu hh own revutona—can bo offered to 
dnonnduting Americana at a fraottau 0 / 
tka price af tha fust 
Tto meau we moat get roekbottom 
prieea on paper—iiuantity ratee on printing 
andblndlng But more 4an that it meau 
•hatW haVE ESTABUfflEO A NEW 
RRICE on W^ Ontlina of Hlatory for R» 
view of Reviewa leadara. 

r« SkflII Frlnf Omfy Omm Eimmt 

ShiOl We Print • C!ep 7 fer Yemf 

Nd ■OrafllMeM rn 4MBtlfc« CUa vwlu to Wm 
Nflw UrMiUlo traly tto tUag la Ue mmm 

Urn paMUmm lap w liUi M i 
Lai M ivaif ■aasr l a U sM. Lai H «y vaiy «arr 
Umehr <tot wa nalba that dUi U aa aafai w i hfa a Aal 
«a tai aw i w u aiiw Wa bmi fcaav at aew hnr 
■wy ■■gUa to rfU 

Win roa W oM af iho larteaata Awriaaaa fa pW 
iMo roar ll W a i y Ua toafc whiak U ika a aiwi j i al 
ifl haota? WB faa aata yem laaan a tlaa NOW7 


• wM bs M •aaesudMu, how s tsr 
bs Mrtsd '-Bs W ai r s f s wt s i StM 

And tko RoUow of Kooiom To^^ 

Watu hotpm arl* iha 4awe af ttoaj h afaaa tk^ 
wan Mitofan fpnn m ana/w tO aa. to tavaO 
maoUMmmx unkm W paUs tka pbiwa. k H a gtag jm I 
atnugki 4 m w IMI AUwaOar paM a» tka 
mwmm aai Kan tad rtat tow p it aM I Wa j n e 
rnieln aU Cawkn Kkaa C ia na atlw aa4 Akkar 
CaOOao aw4 Man* PoU Nm a 4aB naawa. 
Naaar a pafag^ tkai la aai aryalil ahar 
Aad wCn wSb aiapi tka lavlaw af Kavlaarf iikaa 

xj&VmJSi la. STLLa rvjs 

•f tka woril la tar tl W tatfaig .<kai tana M 
taaeM ka pakad tagritor Pr r«klm dhai «» an akk 
•a naka en aamtag aOwi 

WiBi’OwtIiMarHtomrT $310 

■UrtoworRewtowi 480 

Bttkfm WS 

h tlav paygnata af U a MWii ■ law aaelt far 
^ 4 itA yaa Jtowl naUg tto ^ 

tf yag pnto la pay itt « rnoo-^mft fcjo tUtoS. 

Smtd iVe Ifem^j Bmi Ymm Mmai 

Aci NmmI 

Wa bwIm aa yn wIi M aa 4a tka la ia tla a af Ikla 
aikv Wa ■■aly a* yw nay lawaiilr la alip 
tka iiw— mm wUla tka paga k la yaw kaata 
Kaap tka Oa t Wea ■ waak dtataw Hi tail ha «kfl 
•ad tk n- ■ M l y Ik m m i yaw fan pa y aa t af Ma 
Pnkapa aaa la a kaaMid^ lad ii fapitoklt 
la atnpt tka afar gfiar tha Oaillga H wntaat If 
ym, WaaM ka ikrt aeagnHart aeafan aa k a Hi i it aa 
•Mid U kaA al aw M piaii Taa kaad faal m 
MkiHawwti ikM wnTw a fcaadtid waWm ta 


■maky l utan. T he ffclehuota oC the loaton 
ato wi p here ta were than hatf 4w to her eeak 
kandu kaowottvaa deriaw the geal WrIK eO 
kartNra awaraa tifclr r aMa v i i the a hoat U n hut 
now that the readi havw aww beak to eoal the 
altp hu ledwmad hw peltaw Awh. 

A fc auta o ■alt >-4 fapaiwM tow wDl meha 
an allMttnt to rail timher Irem Brittah Oahuhia 
to Japaa Tha raft wift he M the Davie type 
whh a auperetiuehne or mkd tau etaenefr laeoi 
Teuli yean a«e a raft loeda the Je ora ey from 
tam yrae otaao to China, favored he aggojiltonal 
w a ath a r 

W a nt aad Munal BritilaiMHi faada at Wa t w i aa 
ta a tfa a Laedaa favor Iha Hluoa pnahlm BoM 
ayetan Tha dl ana w t a era la tha taaea ef a 
dtapM ku ef whHa gtaaa the raya gmarwlaw 
thieeeh araawlih yolkiw etaaai aaa be giu far 
gffgr a tbawaaed yudi to brlM acalleht, and 
p ugtr ato faw bettor tbaa wbMe Mnlit. 

New Obearvattu Garfc-Om the Guaede Ifaen- 
latoa raeta betwiaa lag it ta and Cla Bern tha 
Ghlaau MIhvaolna and fa Ftad BaOwap Caea- 
paay haa anaathtiie naw to nbaarvatiBe aara. 
The aaata am anaeted aa In a akap ln g aa» tha 
aar k evan at the ridm abave tbe aaato and 
there are utaee wlndfalaldg b at waaa eaah aeettan 
wWi aa nnaevwed maae at eaah and of the aar 

IhU Ipfutou far Gael Mliiea,—Frem iha 
Oanadta w JWimtap Jawmef wa lean that to Waat> 
pbatta a hand mtiytof favlee annaWtog ed a 
happ ar M h aped fandnt fakd wHh atone deai and 
•arrtad oa tha Aaa l do f g ta eaad to aptay ariu 
foota and Ataa Wharwtaa toaeaaadUa A Itadtoy 
■cnwaaUnw to a aiwapvwaad air pipa famtahai Iha 
power tha buakat haa a long apool to direet the 
mmy and nn tajaatar anaka tha duet faam the 
bei b a t and dritvera it whh mat faraeb 

BtahAMtoda Africm Benmad Tbe Brittah 
govw Tiinant baa awa r ded aontraata for the eon 
at r eet ta n ef a mlhread faow Malwm to the 
Uaatantao ptataaa aaath at Vlatwla Npanaa, 
whiak aril atlala the yraa t aat akltn de af any 
mliway of the Brittah Impirv ka hlikaat petet 
win be nme than MU faal above am tavvl 
tin fend wlB eaat |ir Mt CM and way latar ha 
aart aa dad fate Uganda, aaonaattag the port of 
Mowbeaa wHh the 0apt4o>Calro reuto 

Flaat af OU Bamaia Ptangad The Cgaadtaa 
Chae i b r r of Oaowurea awneenaw a plan aaarip 
a nnpl atad to van afl VaT atog ataanwra on a toaae- 
day ■ehedala ba t waaa Bngtand and Oa u da Thara 
wlHbelvaaaalsef MON tou writ, aarrylay ON 
drat-etaae and UN amwBietaee paaMagera, and 
maktag M bneta. Tha awvtaa ta briar to be em 
t e n ded to al parta of the Btoplre waMag H 
pn a aftl a to go from L Narpoat to Bydaer via 
BaUtaa and aarew CawAa by nA to M Awa 
it now tokao U daya. 

Iha Ml af Indbatrlal i aridanta. At tha aan- 


AH eottitomtoBtfcm m gtvIdriT ^ 
fldgptiBl <kir TAgt pyattffa girtgail 
Inc our A pgfkod ci m p w f TMuWr 
dniblM tu a muMf mam to b^Hm 
m lOBsrd to potetaUU^ wtttaiC 
gnygxpdMoawoHgnfc OarBiaff- 
U6dk on l^tona |i gont tm cm m- 
qneit. Thto odiBlaaB our mdfaoffto 
tormi^ otttw a vutotad a yitiai, 
"Kradm Mngfc% ffgga%n Pgtaul< «tak 



Qaiiified Advertiiemeiiti 


Advarftatog to thta adk 
Mo hu thu fare nor mere 1 
Ctaant aavu wwda to the ta 


I ta tied a taa. 
nit tamgaeeptaA 
ABeidaremiathe 



8 UBSTAKTIAL uuufiettirnii oonpo 
rhUon Whoa oftpeUila man to tartobltoh 
brunch nnd ngnugo ■uIjmihb $100 to 
toOOO B g cmm y Wffl to 

nJtuaoyo wu ixpUto^ Addnu, 6 yo* 

uUrr, 84$ Bt VmvSm UMmmuSd 


mcvav w Hxvmwa co fa Aau un, 

le Iniw Hm* faw Ywk CHy 

Yog any awd BM aa appmal ohargM paU fa m aaa ayf af B> O 
Wwu Oaitaw of Rlaioiy" la iha laian tavHad adriiaa p a W idid ta wa 
•owpoot ti l a a ii of abooi 1 9N pain aaaip l a l o with Ml gnpa aad fltattntlM 
--tha maw eMOpi fo b* aanavs pofraaUoaa aad ntlalaiia aa tka aalilaal 
iwavakwa adUaa-al the aseetdiHea of HM Ataa mm riy mu aaa 
MbMrtfcar to kt UgVlCW oT ixflFW* lai aaa Ml year at Hi nWfar aak- 
•cripUoa pet— ft 

I win alik f mm Iha Walk Hlatory wl Ua a weak, aaai yao to lar taa 
Iral ropy of Ikr meutoa do M tiiod and anral Ikla ardor or I wlTI wad yw 
••a la faa daya w4 fl a mmA ikwaaftar aadl f7U kaa baan ptot yea. 

































































































Notes and Queries 


9k0 »Mm mi QmHm Mt iii w ^i im r ii M l n i * fmr H*«jU tf mr rttit n wM 4mif jm / tr w l in i 

tfM JMImv mvnM# npMN* «r Si «lawnr mmmI W MwSiriifciii in — w iim 

tfSUibiM b l£t MBw fMiBM «/iMi jMTCMlM C trr wx u b w b f* ftgwiilrt b wr<b tMir S n n fri g g 
b «i fMa w«M»« tt« mIjotC «/ M« Mf«r Fb fr ib M | bral> fmm ib Finn f tiii i n n < nWfa# tm i 

IHBb T<M|v BPlH ^^nHnB^ Ob 

b P«ib MOV )b«w b b M/pmS b bfwrb fb bH <bw mud nMnm bawM m I i—bi W b*«t 
Oht /M "Hbb b CbrMSMHbKa wA b ffadBv «mB«S m w pii b . At Ibton m nnm»fi H mnU 
««t •Slv # Mnr/Mi b tbM am b ^rbbt b lb NmM«pm* •• Mir bvaarf 



•liM taMi wmi ta mUtn yriatlM b pbat of tb 
b»7 bo — i cad cbM toat «r tftna fabrtat 
ni br tb ba n i mrt ow nt bbA amd Blaaawara 


(14875) E V W abn Abcrat 7 or 8 

rmn a«D b tb orbtaal tbatrina! Dcwtaate 
of Btaij wi—an » trmnapMbt oUmr was 
«aa4 Md t OM aart aoa to bow tb choiofaol 
■o b aa o tbt v»a oaod oa tb nUm to prodaoa 
tb oOtat of a Mirror oad ot tb aont ttew par- 
MU «f tb «baa bb« faooporaDt A W* do 
not kaovr orbu waa oaad for MaWaa a tranopar- 
oat l olr tor b tb plop to arhlali poa rofar It la 
ml oaaaaMip to aoat lb daoi with oaptMap 
b OMb tt pada a t a attoaptr Ugbad otjaat aob 
aa a pMOoa il firt ii la wMta or a Wl«btlp Ualitod 
rooM A pbla of mirror cbaa ool at an aaalo 
vltrbbit arhat it plant at ooa alb aad mim 
alloar om to am wbt to toAlad aad bpoad tb 
gbrni Oboia ara mab to appaar la tkla wap 

(148TS) 0 H If bka (a) Two men 
of oeaal wobb art oomoadad oa a npo rma 
Ofor a bub paltap U Mtbr of tbm oMo to 
mofo oa tb i«po or doaa altbr of bom btw 
oaoask wobb to poV aaalaot to b aUo to 
amoor If A a tt a ap ti to awvo wliac obot wUli 
It bna oa Bt Dooi tb feotpoiuib of worii 
baa hp A oatar bto tb ao btl o u of tbpcaktoair 
(I) Woald a aaUa aaopaidad la tb air ovar 
bfoafc with Ita owa wolglitr It would b poatobto 
to toll tb oaUa bto aroUaadtloHtotbaad 
of lb aaUi aad fctoak It bt If mamabd b air 
woald aol tb aatlra oaMt b bMfaw m part of 
tb woMd of tb ooMo blow Hf A (a) In tb 
0000 wldih poa propow If A thm a aaidta Jorh 
apoa tb ropa b will abo a awtSoa to B If bi 
palto olMdllp b will aol mow B Vb ooddm 
tob wlU ovoraoaM tb baidb of B aad wkwo 1dm 
m a Utito Tb wa bb of A blaama tb wo taht 
of B 11b to oaaUp Mtttod bp Irtol Trp It aad 
bawnto i ato for po u taAf Wa do aot om tbt 
f ooU p oaa b oator Into tb ooat at all A Aoto 
1 ^ do aap fo o t pwm b of woric antom b mavm 
tbooik OMW upaao (b) Omtabilp a ropo will 
broah b b owa wolpbt bM m auUp oo if It to 

__ - . . ■ Wtm a wtodb. MB to laid aorcm btowoea two 

•• JS? “ !f?!2t tb paU of pimpltp apoa k toab to 

a 1 ^ OP tb Ub ^ 52* JST-lLSiifS •** totatbmamwapMlfH 

of tfao mao tt/aa b m o bad 1 ^ bPWl taM b uiiap a walaM mtHmlto Tb paB apoa 
M—^awH na to woald b wtooto tb aabto to aU of H trmMBtotod to tb tow or o 

y* ^ j^^y g, aadtoadftopalltbmioPtor V thto pall to mom 

■y^ ** ^ 

tb nllowbip mnaamv rmatmmft Moatoamia * of tb imo dom aot oarrp too wolabc of aaotbr 
paMO potomlam ahiato 1 part) aradte Mmto. * port, lb wboto waiabt of tb roaa aoUi ocalaot 



iM 


CT:i,?;gSPl 




(I0m> *8 O Mta U tbm «Bly «M ujCS&Ukftltt 

*» «H* It tto «MtMl 4 w «f «ki IMT w m via k MkmK 



part. 1b wboto waicbt af tb repo pab apalaot 
tb tap «f tb tower 

(14817) M Ju K. aidoi for /dtidbIm tor 

PoBAriap ram wbtob oaa b aoado at bcm A 
U) Bataarto waotoa otoffwltb a ooMloa nonipoood 
of B oa 4 dr of Qfwtito ooap ihoaiWod la 14 oa of 
watari to thto aolattoa add tt dr of trboB 
Color wtth ootoUao <d) Borrlollm maplqaoa 
ter pottddap artSilm of oHtal. ooaotot of pare wool 
tebrto MlamUd wttb ooap aad tripoH and dpb 
wBb a Bttli ooraOlM Ibp aro pmdooad bp dto- 
■alvfaur 1 part of OaoUto ooap In 4 pnrta of water 
bwobb adAw B pafto of trlpolt and mtarat. 
but tb ftbrto wHb to. altowto« to drp (B) la N 
oa. of water dboHa 4 oa of aoap aad cradaaB/ 
add i OB. of pwatoa otaaa or taobr p owd mod 
Mtowp (4> fafaaorlal oarto amr b uaal totoh 
adta a tam. aptamta tito bort paWmibal mmlln 
wtththtopartM gotor wNh a Bttio aalllM rad. U 
dtolrtd. 

(14m) 0 B. R My« I am lii(«rM«a 

la tb AtoMwam bitwam aa»ral aad arlUtola] 
too 1 boa bard tbt aataral too wiH a ror a m 
ahoat tero dop w um ooUtor tboa a rtlbto l too but 
oaPMto ON bote Ola oaa b Atoo tbat artlflola] 
too win aotalora aa won aa nataral tow A Tb 
ahtof dVonawa brtoaaa naiaral aad artUtotol too 
Urn Ip tb teat tbt aataral Im fram Itaolf from 
alp la tea aat af ftaadap 1b water ftom wbtoh 
arttoMal tot to fiaam to fai Icaa aam pad U 
bmaofail b tb vato of oold briar to b fbaod 
ft fiaaam amr tea tm and otato tb air la It 
atoo IteMte aa all % atom aad drtvm tb air 
toward tea aaator of tea btodi of toa M boo 
dMtettom teair ri d tea teoat aambar of air bate 
bm toapM tea aaaWr af tb btorii of toM Art! 
teM toa to aadtottotoi todapM to to« btotor ta 


WLDOUGLAS 

$ 7 SS&>< 8 S 2 SOCKS 

aouBB^lOSS iEBBUiS>$ 5 S 9 


roaoMSMWMtMiEr 
BrwMMMmt 
Wnin DoumiAS SHoes 

BPBbaUitkMawa ili^btemwaM 
■ HllMpm aoU blOTW LJ>on«Uo 
■Jll abrPM Arwct from tbpfaalotr to 
yonataniyoMo profit, wb ch gwa wnl o oi 
to yon Hm boat atooao tbri OM bo 
rinood, attbahwnrtpotnblo gteWX. 
Dmtelaa namo ai^ I**? ^ 

atoa^od oa teo oolo of an abooa bofora 
tboy loaro tbo factory, wbkfr to yw 
pi utoiU ltei o B ilaa f aar aaa a aa M o p o o f t N 
W LXW>a^OOaad$8JOOabm 



Wta^m i W . Wl ii n iiilF. rt i. r M . ln .1 
ool M anat btobm pnood. Tboy ara tbo 
laailmi fai tbo faaUnn canton W 
Aomrloa. Tbo ■ tamy al prteo la W JL 
Dwowtaa po n eaa l gaataatoo tbat Um 
ahooi om oKraya worib tbo prioo paid 
for Ibonk Tbo pr i coo am tea aaM 

SStaTUiSPlTi&^S: 






torSopMte 


MY« BHOU 
t4JK»i»9.00 

WL.OoaflMaoi^ 
•ad pottnttli tb 
tote kMwn ten 
TiBdo Mdfb In tea 
worid Htetodalar 
teaUMtesodud 
olBMSBtTtettoloi^ 

W LloS^atoas 
wtteMtBiMud 
rateBpriaaiiafid 
oattoaalaaravan 
•y atera aaa ttoa 
oayotearaatou 



» III m^itrn - — *— W lTS^S^ Btete Ate 

TflWrWr Mi iboteSljNatoBMmMa 
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HOTEL 

FORT SHELBY 

DETROIT 

LArAYBTTC VOUtlVAIKD 
ATnurrsnuciT 

Tkrm BUrki fnm £>fllroA« Buimt C^nur 


T he traveler to Detroit, 
whether on bumneit or on 
pleasure. vhXl find the ac¬ 
commodations of Hotel PcMt 
Shelby a distinct contnbution 
to satisfaction with the tnp. 
Every service, comfort and 
convenience which any per¬ 
son could reasonably seek in 
any first class hotel wiU be 
found in the Fort Shdby. 

RATES PER DAYi 
SZ $280, $3, %X80. H $8 
DoiRilf. $3150 to 16 

ifM Evmj BtUui — 408 R#mm 


Experimental and Nodd Work 

BlimT unut. 4Sa-RS Imm St. Now Tndi ORt 


300,000 JoU 

LikeTliit- 

Wantbdi a iMfi who «M 
AfMl f*etoff 7 oulputi who ua- i 
dsntaads the Mseariab of hud- 
Ila4 »u, BoterUl. ud oqnlp- I 
mot Cost ol oroduotwo miMl 
bo out down ud WMlo oIimI* 
amd Thm is a bla ipb for 
tho lodMttial manadtf who na 
do it 

Tha pfobUa is tha sam lor tha 300,- 
000pradbelod plaafs la tha Uahad Statas, 
Tbn aca sasrohina for mu who aadsr 
stood tha p^lalas of aooaoafoal pro- 
daotfoo. Thar hava $01 to Rad tham 

Tba ladostrUI Bxtsaofoo lasHtola 
iratasmuloRnihoNidba. Atawboun 
ol rnnm ttodr a waak at vow ovra 
dash, or la yoor boma, pho afooarity of 
Rurposa 00 your part will St you for a 
raalcaraer la lodosinal BolhtWiM 
Tba Goursa Is eoodoeiad by 50 of tba 
focasiost ladosttlal ffniio ti n lo iba 
world, Thair hnowlodga aod ax pari taca 
b ovaUabla to you 

ICuy ai our Rradoatas bora traUad 
I ibtir salarlas aod impad to bi|b aaau- 
dva po shloa a bad oo noia afaUhy 
thu yon a short tiraa ago* Tba oppor- 
tttoity Is still opM. 


lachatriel EiliM 

t ImI 4Ni 

Plaato tall ma all ol 

Miugamaiit Goww 


1 Inrtitf 
wYmkCStf 

CiT' 
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Civil Engineering Notes 

AJhiOra^ cfb^portant Reoeat Popart and Pubiuhed Arudet 


Mttm Hid W 
vgodi Oa«MW 


idoiriNr dM sHudi 


id Old TIh to Ml Itan of no 
• And dBQM|N to tlK lollroidi 

to nHkH toUo iBim r iHMilHt to 

I OHOi toto tovdoito tor «nOm 
■ hM ton toi^ ftppUnUa vp- 
MUdIto viodtol iHtln It to 
« and (ftton nn* tto rlglit of 
I Imd tom junv tor Itod, md 
■OMM ff^l H Itt rvtoni nto h 
d ilvtNr H|tU of mr tor nowj 


A TdMMOat Motoln of b«w dMtom tot Jm* 
M idi Ito fc p> — rma ao. WUto thoro to notohis nv 
to tto Idn of tamwltoi mthlw tto pnwni 
wtoMM to dn H i dl y bc^ It oomprim o bortov 
toirf «ad i totittoff tall armnsHMiit to nmu 
of wUib tto Itotaff to p to ood At pmnt tto 
meMiii to tohv o x por lmwto d with fa Phtedd- 
phto wttli wtat or* nM to to HUtototoTp innlti. 
SUto mn op o mto tto apHtonrtol molilm A* 
It idion*r* ood bom tta war Uuoagfc ooUd itto 
tto robitfaft tott ptom tto Ifatov ta tto tanod 
tbao fintoUiur tto Job ta om opo ratto o 
Tto lodotooH of B iiwrod fa Sit to dufan 
ftfafad In o rmortoldo fodbln to tto noord of 
MHi WBiar pbMo of tbto BMUtrtal whtob taw ro- 
otoiUy ton pot forward Ttooo pumo wore not of 
tto itovo tim tot voro aotaanp borod from tto 
torn Ttor wort fa an for ilirtora roan oa tto 
un do r p r oapd water oratefB of a wofatrn faaob 
Tbto natem wa* tora up aad tto pIpm pIM la 
tto opaa wharo ttop romaiaod for tea jraari bmiw 
waattorfaa fa tto nn and rain Tbop tovo ro- 
oii^ bon oamfaod with tto Wow fa puttfna 
tbm fa aoTTlH a«ala and am found to to fa a 
eamtten follr JuoUfyfas tUa atep 
Afdr* Wntrio Flaao la Coy to i, I b irraytor and 
ptol-drawtac ta oonnaotlrm wth tto Abetdorn 
lianpawa todro-oteotria aehama kava proaraoMd 
a u dtete n tlr to aaoUa a faMp aaottmte aatlnafa to 
b* ania of tto ooat of tto work ap to and tn 
afadliiM tto ffonuatlnt tfatl n Tba anrvay and 
loH tloa of tto hfab tofudoo tranam aaion Ifaaa baa 
baa aa lo aarnr oat tto a home oa a taaa aicpan 
afaa baaia tt baa now baaa tfar 1M to davalop tto > 
yahalauiamm flrat and briar la tto water of tto 
Maatotoa-oya at tto third ataca. tlifai will not la ! 
tarfora wHb tto Ifaal ootpot. TW raport of Hr 
Mtod who waa ant to Oqrlon tqr tto Brit ah ooti ' 
aolUsMi aoofaatra ibowa that apanamldo oooM ba 
prodaiid fa tba lahmd at htm than tha praarat 
ItrtMi of tto Imported arttafa 
Drafaod* af Xaydtr Xaa>-At tto Inland Ship 
ptag OMfrOM biM at Kotterdam raaaatlr tto 
dralnapa of tto fnrdar faa font ad tha moat bn 
poftaat aahjoat of dlaomloa It waa pointed o«t 
that tto dralnaca wnold naeaBaltate tto aoaatrM 
Uon of a nombar of aaw aanala Ona apaakar 
p l aadad that tto boOdliiff of naw wnawai and fao. 
torite fa Um poMars ahimld not to laft to pMra 
abaxm Vniagaa with rhorehaa abooM ba bolH 
D«T tto canala bat indoatrial works naar tto 
drkaa. Siwh an arnmaaoMitt would provt. of ad 
vnataga to ahlppln« and would pravoai anr p U 
httku of tto poMar water A nomber of tto wa 
terwan aoniMcttoK tto topdar Xm perte ara to to 
pnaanrad bat w h arn ai ' poMtra form a am tfaoa* 
Uoa of tto axlaUiig land now harbora win tova 
to bo amda 

Mater Tia H pa i t fa Arrfai^'dUBM tto Traaoh 
ooeoPaiClon of Spria gtaat attenttoa has baoa paid 
to rnaidmablap and ooed raaolla hava baaa ob- 
tafaoi Tto IntoIIon aapaalallp hH a lam aa 
tent of good dWWng mda. HI* MaJoAp a Comm)- 
OacMral at IMrat aap* that oondltlona ara ttoro- 
fort forombl* for iwater tmnaport. Thar* Imu 
boMi a aninlili—bli bapovt of motemara darbw 
tba past paar Amarteaa aara sraatir pradom- 
fawkte owfag to thalr >hm pa *ai Ttolr B gblw tea 
aad poar ar hH ttom for tto noth toad* ud 
ardMM ■Bwto. BrM* low priaad aavp ara not 
aglBBiiatfa bowaWhl for tto aOiAIng whlla tto 
hfa tor-prited om* art too daar for tba mailtat or 
tea toaWSp boifa Owtag to tto amatt aanrfac 
tepaafar of tto Pamaana HaOwop andar pruwit 
■iiadHIwpa a»d to tto hUh aalH marato ate otan 
MOW dtti Jt itoaW to tiaafowrt goada to Dama^ 
ioiWfoad Lontai Md ma ari alM In «H ta 
BMt NhU and to tto aoHtel ngtote 
Awtofr Tla W a t H B afo tradk fa tto trat iagal> 
Mte ft* Hft Md proMabf* Mamdliig Tto oatp 
aft ttoafcia tto tmfc atotovad to raWat an foNH 
that tawi to maha A otoap or aova In nap dlraw 
ttoh Aaaording to a Mlddte Vaafc —aafoatarar 
bla Mato* tla plaft with n apaafat top abaafatelp 
p r tpa fo tto ar ap diog aroaplng or Hfltag aaflop 
pc ndli BPd praa a fa avan tto foaat anomad ad 
pwi TfoW H l petoto m fat a ri oa Mpm awatogai *fo 
dhd ftoato m fa a h i t ad fobato wTanlp |b tto 
at WAfom ar a al a g bath «ap» Ml tto oapan- 
rian dMana hatwaaa mB ooda topt H ton aPip to 
Ambr t ateHdp aafta rfa p ad tto ato. TWtoM- 
tat^tto all ftfapa-to thp ftp of tto pfafo on 
am Mdi md hr Aa bar m tto afapr gfvM n aft 
tofo^MAPtoH^itolitoChaf ttopWfo TWa 
ftdftaBft ii dMM di A a It ft ri a fm aA fa aa n ad 
anlp to ftti fttofa tto faafataana af pftfo la 
Mdto tod dfta ft tapaliw that bfdtot to dUHto 
PtedtolmdiA fa tAftor n tWft d atto fatem* 
aftoftto fdtoa ton ttotoa drift* atoftdAMdi 


totSm* a <! » ■**■ *u a ** * »"w *• »hw mi 


tfag a Hglit ttroag and lapawialda aaterfaL wo 
tom froa a aontaaipwary Aa a raoM aoiM a 
partaaatara am lawwin—idfag adftat te portlaad 
aapmit 1* to tt par oaot pulmU ed ealainad Una* 
atom and tt to U par aant of a paKoriatd aUteate 
of nogaaAa prafomUp w hite tateom rfah fa alt- 
laataa and aenfafalng no aldarldaa To thla aavw 
foUr prapnrod aUafaro mm of tto walhkaown 
pomaa tag ra dto nta am addad aad than tto 
■faaai la itorad fa a drp aad airy nftaa Thar^ 
after It hi oaad for promrfaa tto oonarate fa tto 
■ama war •* ardfaavy iamant wo ul d ha aaad hot 
la a riator proportion Tba aomrate abtatnad 
Uiar t f ra ai by aaatlng or ramnUng la Ktot watai^ 
proof alaakte aoM proof and tough la rtported to 
poaaaaa tto good quaUtlH of oonanta for alilp* 
bolUtag purp H te fa a hltoar d aj craa than oowe r a te 
mada of item portiand aw n a n t A grtai daal of 
•Kparlmaatlng la aofaa on b Ih In Oanoatiy aad 
Anairta In aatwrato ships and banraa partlaularip 
tto latter for oaa a* tha faland waterway apsteiaa* 
DatmUfa Prapiai* Bridga —IWira k aMaa ft t of tto 
plana for tlw Uatrolt Hlvar brUfac to oonnaoi 
tr It aad Wlndaor a prajaat that baa bam umter 
a nnaldar atlon daiing tha past two yaars haa tm> 
graaaad far taougb to pot late eonoraU form a<ana 
of tto ootatandlna foataraa of tbr | rt posed atrya- 
tom la a raaaai tooa of Awp te aa rt ap Nrw^JterorA 
Wa tom that a span of Ittt fast from aantar to 
oaoter of tnwara will be raqiAmd and for this pur 
poaa a auapai ilon br dga wlUi ualoadafl barkataya 
mrrylag two darks for aat arate amommodatlon of 
nUltoy and highway traflks baa baaa diolgnad 
Tba phm haa barn adapted te tha raaolrament of 
eoaatmatkm In iaro stagaa tto hljftwap daak to be 
eonstmeted flrat and tto railway daak to to addad 
later togatbar with tha oablaa and axtra eUlfontng 
tmaa oapaaltp mgilred te taka mm of It Tha 
towara of steal eooalA aarh of four toAa fa tha 
varttol idaaaa of tha four pairs of eaUas <pna 
pair to aach atiffming truia) A mg ratio of ona^ 
tenth hM bean odofttad with atltfon g tmaa dapth 
ona-flfUath of the ■ an hmgth a aag ratio of one* 
ninth and a trum depth f ona-alxtfrth are bt ng 
iBveattguted for eonomp deflaatloa and general 
apt aaranee of the atroature 
Quick Hantenfag Caowat. In tto eouraa of tba 
world war itataa B twin G Bokid In Fag naannp 
Nrwa^eea d a fmmt of mry ramarkaUa tppa 
and prop Tt ca was put fate uaa by tha Frt. ab for 
apadal m I lary t on aas. Its high teeftnleal mlua 
In cfTtain limited Aalda la auah aa to make it 
adafaabla to I aeuas briafly iti ahamettrlet ea Aa 
an Introduetery aumnwry wf may aay that It la 
Kaw alomlnate differ ng fiom normal purtlanl 
oemant In iha abn at total abacnca of aUto that 
tt ia praparad ly aat al fualoti not by mara 
cUaharlng that t la almnat wh te In eol r and 
that It will ha ilm with a leh raphUfa aa te makv 
a good baavy gun pfatform w thin S4 hour* Bo 
for aa ooat of manuractura ta aoneemed tht fu a id 
oaneni aan obvloualy be made at least aa ehaapty 
M a aocmal Portland Ite uses win ba deimalnad 
tton not bp eoat, but by Jto apaalal ehameteHatSoa, 
whlab rim tt vahi la Mrtain flalda of work but 
limit ila OH fa other Hum Conalderif g tto oom 
pna ikm of tha foaed eaincnl Its moat remarkahla 
praparty parfiapa I* Its reoUtaitee te tto daeom 
posing afllaeta of aoa water aad ahnlUr aohitleoa, 
for until tfab tafarga eamrnt waa Introdoeed there 
waa a tandmay to aaariba tto breaking up of 
Tortlaad aemiat fa aaa water to Its oontant of 
ahimlna aad te aaamh for eamanU low In alumina 
Naval Steal ttaat PUfag Catoidaou lo davnkM 
ng additkmal toraapowar far tto hydro Aa rtri a 
plant of tto Nfagnm KaOa Power Gompanp to 
meat tto itoada of tto War Depurtaiant a great 
many dbafaelsa were anoountarad and autoaqamtfa 
ovwre iM aa by tto angHioara of a otaal sheet pUitig 
numofoatorar In tha oonatnietion f tto forehap 
it waa naateiary to budd a aetedam that would 
raatilat tto Sow of tto hydniato aanal as UttI* «■ 
poaatbia ao aa not to hiterfove with tto oparation 
of Btatton Kow I as It waa faiparaUva to kaap aB 
tto old plamta running to thalr utmost oapaaltp 
; during tto Boasmar and FaU of 1*11 This aoffar- 
dam was loaated aloag tha old wool wall of tto 
I aanal toata whUh pmvloua to Ha ramoeal ariod 
, aa a natural aoftaidam for tto raqulrad axeavnaou 
I After a tbnrwigh aimfaria of tto dlftarant BMthoda 
of oon etr aa H po nadar aoaaldaratlaa tto inglnaare 
af tto power aaaa p aii y d a e ldad that a narrow oaf 
fordam iMWpnaaC af a nonribar of aaSa or poakate 
wna beat flttad to aM*t tbalr mo ul inm H ta, The 
oanalsted of elgfatoin 
oval ftapit psdMte formad with oCralgM-wnb |H1- 
tag wyfag fa laagth from IS fast te S4 feet. In 
aoaat mating tha adMsnfaun tfaibar tmaiaa ware 
•mt hunt and floated to porittoa along tto old 
aonomto wnit after whfoh ttobam Aipod te flt tto 
ooteUaof tto poakate warn foatenad upon tto aof 
for daw rids af tto trum Tnuptatea amda of two 
thtefanaam af t-lnah plaak aeafocttfag to tto la 
ride of the poahafa warn Qian flented fate place 
and tto ateri ttsat ptUu waa awimblid arouiid 


, tto pUh warn then dr van 
tonun e r through any Ioom 
on tto bottom of tto toafa 
Md tto end* to flt aagiaaalp 
Id roah. Aftto dha drfrfag 
Ivar ftamlnad tba poahat and 
hut warn foan d to aDdii b^ 
Aa yoS^ wfth haga parilr 


wttfl a Hght riaam 
nah whfoh mhftt to 
TWa drMng dtea am 
da piito lM s fa Aa w 
wnai n d ri i C .ttodi 



^ “Yellow Strand” Means 
“Heavy Duty” 

Whore the hcgvieat load* are to be lifted tha flreateat ahocka aua 
tamed'-'wbafe wire rope m jal cxbibll the ulmoal in rircnjftb and resij 
once— there la where the cxcepooiial lumma of Yellow Strand la moat 
raadtij recorioiscd 

And because bulb for henry duly loud life and economy nalurnlly 
raauh 

The wire for Yellow Strand rope m eapccinlly drawn and imported— 
nod BO iropoctant are aome of the man faciunnfl and teatlof processes 
Aai No Vttitora aifliia mark the cnirancea to both foctocica 

Yellow Btraod w the moat prominent member of a wire rope fanily 
thfll dates from the beflinninfl of the industry All itandard flradcs 
are made by tbl* pioneer wire rope manufacturer Bach is supreme in 
Ha claw—a power for durability and economy 

When you •tipofaie Yellow Strand or any of the standard |mdH 
of firodenek A Baacom Wire Rope you really write economy 
wto your opetalmd coats 

Thera aw cirltorfccd deaUn tn •oerp foeoCrfo 
WWir for fAa imow Ito cm ncawt you 

BRODERICK & BASCOM ROPE CO 8t Low* 

Brmcktt N«ir York and Satltl* t'tettna ft Lonl* and Scalil* 

YELLOW STRAND 


STEEL STAMPS 

MBm CIECES 
STENCILS 
i SEALS 




TIB savEunu stu* co 

niDatpoKT oom 


U N I S O L 

<IUg U fl Pal. Off) 

**>? Propw h* oI DNmL 
gradoaltp rrn oyea hollsr aenla prevanta amje lar^ 
Woo atepa aiMl praranta w rmai m aitd phtiiia and 
ramnvaa graasa frr m atanm In Uara 

i ampMA on ratiwA AToimv tori puaroiilaa 
UNUOLMPaCO JacMpOtr N i 
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A Quistmas 

Suggestion 


For inspiring 
your men 


iHB is ohI ts wto mm bMpIra Ut 
pMpts lo trMMr sibrc b • MiiMrksd 


m 

!« 


M—riiidilwid«nh«T*fc>laJFwfcw Mad 
obe a woadvM Ma lor iMOIkig |raM 
mbMlsm flpd la As psopis 

«ottttd thMa 

ThbQtfbtfliM ily ysar ptopissQ—thlpi 
that will bstp tlm nd uSSm Mp your 


Bssn IwM oi PofiM fa fall of fawpIriiHI 
•rtieUH sad paragrapbi Hm forlaniMs 
yo th>— ■plpwaw liom ■ wpgki *'*^|s* 


FORBES 

MAGAZINE 

lao Ftflh Awmmm 
VhmXmStCMw 


Bach OM of M eca bs ■ Baba RbA 
lothfaaxiaBt WaeaakaapooMift 
iagom 01 hard ai wa kaowhow 
Tbara • oaty oaa way to gat 
thaia go to It 

The loager voo gaaa at aa obtlaaU 
tha biggar it beonmaa 

It fa hardly potalblo to raad Pocbos raga 
kriy wlth^ brln^i^ a aaw dagran of 
Biaatal t gor to yoor Iw 

A yaar a aobaeriptioa to PoriMa (26 faaoaa) 
com oaly $4 Why aoc aaad na aow a hat 
of tha paopla to wmoi you would Uba to 
bring Porbaa InipIratkNiT Wa iball aaod 
thaai Cbrtaimaa carda in your aama aad 
Mil you for tbair aobaenpttoaa 


Set*>A DpSw Co<9oa 




!S: 




ASBESTOS 


Wa ara mnaro aad ahippara of Cnda 
Aabaatoa la any qoastliy Wb ptodne a 
all gtadaa at oor wocld fomooa BBXX 
ASBB8TOB MUnni to Caoada Wa 
also oany flbiao apin yama wa aw 
aAoiha and BMha all aoiti of Aaba ato a 
pr u doa ta 

Poa aaythtag yon want to Aa bto toa 
tom to 

EBASBETft MimUON COMPANY 

Dwi g-t 

AMBUm. PBBIAit U BA. 

Baton ri fo oMir* iMoto AMm Btoi 





and Jtoaa« aad 



iw*?rrr*ic 


«» awniaa tha waaiito «C lha OSMaaft aato 
tada /asaa a* any -fato la haawa ta tooa 





K^aSim!*^ ■riatoad iw tha Brilhh 

Bat tha Mhwd ila« havfato Um dtofad foa 
IS-iarii aaa naa dalanahMd foal ha mm ridpa 
foodM BOt ha tniarlar ta foair totiipl aatooto 
pararlaa* aad tharafera laaolrad ta taltodiwa tha 
IS-lafo Mdal whUh hadgjetojaaitr baaa adooAad 
tha aaottal ihtya ad^ ^gHad mwM and 

The Now Ifoittdi Chm 
Aa ahowa la Vfahara lha. foa naw taa fa 
Ttl U faMhto la faaofo tha tora hriao m tofoaa 
Mto and tha total «ai«M IIT toha, Tha atotoi^ 
ptefolaf praJaatUa wal«to Mif poaada aad fa 
ItMd wMh a aioMfa Tiiaatty af t4M foat aataaia 
and aa rnmmmrn «f Mlia fani tana. WBh aa 
tmaaaaad pndortlla tha paaatiatlaa of wrn— ht 
Inm Plato at tha awiaafa ■aawrdlno ta tha Qam 
fontofa k IT inahaa. Tha anatonai nta of flia 
fa IS faanda par ilntoa A foortor wodal of 
tha aaaa laa* 4M49 aa Hh ai' B hi kagfo vilidilBO 
toT% toon aad a S4S1 paato i ahafo fa aha 

Uatod to VfahMa. ta totk mam tto wafaht of 
tha pTOfaotlfa tt wIM ha aotad. aipaaifa that of tha 
Aipinlaaa IS-tnah ahaB thaooli tha lawala raloa lt y 
a faaa Aa aeBatad la tha aaw ahlpa tha It-toah 
soa wia ha aapahia of Sm n /tkm ap ta W lagriaa, 
at whfah aaafa tha awtuna laasa wtn ba mm 
Hmo paxda. Apart tea tha l a a r iai f vaaaa 
oMalaahla tha advantosa of g t r la o tha to^ 
caaa a sanaraiM aaida of alavatloa ta that It 
aaaWaa thaai ta haap haartng tha tarto* aoMi 
thoi^ tho ihlp be Matlai haarily m tbt rwall 
of daiga 00 or briow tho watwUaa. 

Brilldi AdofI S CKw TomI 
Tho tamta wOt bo of a aow patttara baOl m 
of ISdadi «r tSdaah anmw oa tha nqtooad 
parta wHh a dal roaf that vlR oAar aa Uta^ 
to rtaaiwidhio fool touh of foa thraa paaa la 
tha tom* wl hava lartapidaot atorattap mmr 
Ah tha tamt inaahlwary vlD ba bydia idl o far 
aRbooah Mtfab aaral mg to aara ara Mr attvt 
to tha aiaiite of afa at i fahy for thla p uf paaa foar 
at a bahava bt tha ah-foaad aa p a iiuf t tr of tha 
todmiUa nnAam 

Tha aaaoadarr ballarr «IH ataapriw II mpld- 
flra taaa of I Idadi or Idaab aaUtor A hh o tob 
Btro doaad oolr afa yaan aoa foa AI h ub baa 
baaoma papalar tn tba Navy awtao ta tto Mt 
wo taht aenwand with tha l-laab aad Ita vary 
bfah nta of dm. Tba pmioatifa wafaha II 
poaadn aad fa a n aa M a r a d aa W a faa ttr heavy far 
tba aOaalr of bnaUla iaa tT p y iro or oo b aw ria M 
Baoh of tha wnr ahlpa way aarry ao aHwy aa 
IS totpodo taboo all or poaifa all wo oM tod ahovo 
bo aat a ritii a Preftooloaal oplatoa baa tontad 
Bcaiaat tha aabiiinail taba awtaa to Ha rapaatad 
failarai darac tha war Tarpaloaa fltad ftoia 
jbM th ajto^^ j^wfoto 

ha aUdiac bar ™ apaato'* folfad to prebaat tha 
torpado from tha latond pr tow r a of watir as tt 
laaarpad ftom tha tahn Boraovar thara vwo 
wvaral aaaaa of foa ban toa dta p aadar foa 
atraia aad awra IhaP oaa Ship had to latom to 
^mk yard to bava a bpelM terpoda bar wMh- 
drawa FOr thaaa rtoaada tbo BNdam taadtoay 
a to a a wiat torpado tahoa ahero tha wator Ha a 
vhara thto oaaopy Moah fato Mwoo aad ata for 
■liapfar to epaiata 

PKtw ««Mds’ tfa ttb Btott awwly 

laaardlag to praa^A »faM> fo« fw IfaW 
itmaari ara all to Wta aatoMafariea aaHbto 

Thair fcaOhi wIB ba bald dariay foa anataff wtotih 

aad foa Vattdlaa ptoiad fa to i rrfO al ow M 
noatlia Mat MaMTiiifo «i IN Ml fa to ha o» 
poafod oa tho wo«h dtofog foo WM fal fo«k 
yaar whfah tonabaAoo oa Narah 11 mn rn wif m 
ahoPM ba attafoai to wawo* vwoora foat foa 

WllfoMMNiMM HN IH^i^ MnH PHVH 

poBay wll. agaotosA ba t afl aiaal hy Jto aifo 
aeaw af foa Nhfofofalto Ofii ^ s to A 

fast that tha poopfa of 

trSnrfa^^SodaiwIi an Wifoa heavy fahd 

of war dfoto tod irafol fa a to baW to fotoplra 



mm mam rni rnmm* Than la groal foach* 
oaaaaor aaia aadaH af than aia la bad 
o oadttfa ai Hot boMi wore viry Crtonawt ail afaaa 
tbo Daas oa aaaoaat af wonawat baufauB ani farito 


Tmiaa ara raaalaa ragafarfa forpa IImo a waak 
fraaa Irhtoak to Oaaalt, tohla« fapr dayp for foa 
iaarav aad to both Fatiagaad aad Mnoaaw ra- 
oalriac foan foar to ftva dbya aaab Afamaoaa* 
bto^tfo paasoaito^^ 

A farpa amaaW of aMHaaiilriwm faarS- 

tayw|^foafa paiaaiii f oiia la Mpht aaia ia both 

Tha AHth nato to >OMi aad foa roafaa ftoai 
Ummm to Foferagmd. Bsnl aad Bhn aaw la foir 
a n a dHIta i bat foa amfoara voatoa ta fot Vrafa aad 
naiiy of tba ofoart la oaatiwl sad aga fo ar a Baaala 
have baaa partially or aa fo p l fawfa abaaloaal 

1 t?fa*^SiByi iy r "***i afiiii!i!^^ TSSibiit ^ 

o dfafa l aorioi papora 

OoaOtfaas af rail traasport bora raplfor groWa 
wonodortaellaysad JtoM Thaa^waftoao- 
aaofavaa rapafaod dariag roatot awnfos fa vaay tow 
Tha program for raB tmatooM baa baaa raitaaad 
by 41 par aoai tart ana fob pngnua win aot bo 
aarMad fad. Kaay aaSt aa*w wtfo bwhaa roefo 
aad badfaa an lylag on foa tiaabs awafatag' mpalr 
whfah hto baaa oadwoA 

Ifaa npMRy wlfo whfah foa afofoHaa gram 
wona fajh ii aa It foa folaarlag data m oara far 
tfai tfoday pariod, Jana 1I4A HM Ptofog ttat 
tbao 4USH oara wort aa naat i l for aaifaihig 
toah aard aad wora Jfa ti' tbi di l ta tha mate as 
fohDwa Data for mn mi aa wpatam a»S ta 
tho htoriopi Ihfoqr poriadi wndtr poforfr IXSIM 
oaagataat umt hi foo p to riom ii ham mSm 
atarm aid Mvtag rooma MlWita aaone^IrpMfa 
(praamaahlr for mltwny aoodh oaaafawtlMi iw 
pair ate) SMWi ta lam mp ar faafam tlMU ta 
ramrvnUI amphr tl mi adto fo warhtag |TI 
ni aaaoataOtodwtthmsUdntagJOhatU 

ta adfotfoa ahoa* UfoTtoah oam (dfomptoi 


dartag Hhr apd foaa tragi iMto) wwO hi aparta 
tIoB. oarnriag araia f a tr alaam aad haraaado olo 

Cmmb tha te vutdlttfo fomMSiMm 

Tha aataal «M hote Midi of otaa ta saarfaa to 
rfuma ta foa ff foiw fig data «g fonribggfai af 

tlwfo faiAfa to to ori . fomaforiga Ofay lU aad 
m totooriftNiri AMI imam ioiifafaMol Uil 
,aad foil* totooMtafor ta miaifa lT foiiSfaabm 
•fodadUtt nfoOMfofofftaoiiBiwItfafolfaghta 
MT had Ufo ytmifata fo ri gA foa^fotoNfoa 
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wWH «B —Hrtiit(*). Look Iter tb» imanl ml^Mk nllwr than Che MVpoMd racdfle title of any aitkie. Thoe 
*%iHtWMM” *littarale(3r/* “Canale,** eta,, win ghre reteM attidea much more qiiiGUy than tay referma to the title of tiic artido. 

^ ^ Ijuk 9t pimM U tm f— cf • r mt Taf i r aai n 



lnlM« »diitocM MAi« 

Lw h lU t lwr ^ wmmSnu te 

MMkfai* mtm m 


M UmU c ^ 1M 
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